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SURFACE  WATER  SUPPLY  OF  THE  GREAT  BASIN,  1915. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  Tolume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1915. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394)  : 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the 
Geological  Sunrey  and  the  dassiflcation  of  pubUc  lands  and  examination  of 
tte  geological  structure,  mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relatin/^  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  civil  bills  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United 
States,  and  for  the  investigation  of  underground  currents  and  artesian  wells, 
and  for  the  preparation  of  reports  upon  the  best  methods  of  utilizing  the  water 
resources. 

Annual  appropriations  for  the  fUcai  years  ending  June  SO,  1895-1916, 

1895 $12, 500 

1896 20, 000 

189T  to  1900,  Inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906.  indusive 200,000 

1907 150, 000 

1908  to  1910,  inclusive 100,000 

1911  to  1916,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collect- 
ing data.  Acknowledgments  for  cooperation  of  the  first  kind  are 
made  in  connection  with  the  description  of  each  station  affected: 
cooperation  of  the  second  kind  is  acknowledged  on  page  14. 

Measurements  of  stream  flow  have  been  made  at  about  3,800  points 
in  the  United  States  and  also  at  many  points  in  Ala^a  and  the 
Hawaiian  Islands.  In  July,  1915,  1,350  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.    Many 
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miscellaneous  discharge  measurements  are  made  at  other  points. 
In  connection  with  this  work  data  were  also  collected  in  regard  to 
precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  country  and  will  be  made 
available  in  water-supply  papers  from  time  to  time.  Information  in 
regard  to  publications  relating  to  water  resources  is  presented  in  the 
appendix  to  this  report. 

DEFINITION  OF  TERMS. 

The  volmne  of  water  flowing  in  a  stream — ^the  "  run-off  "  or  "  dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  the  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  of  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre-feet. 
They  may  be  defined  as  follows : 

"  Second-feet "  is  an  abbreviation  for  "  cubic  feet  per  second.'*  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide. and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  9-11). 

"  Second-feet  per  square  mile  "  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"  Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing 
lun-off  with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot,"  equivalent  to  43,660  cubic  "feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

"  Stage-discharge  relation,"  an  abbreviation  for  the  term  "  relation 
of  gage  height  to  discharge." 

^  Control,"  "  controlling  section,"  and  "  point  of  control,"  terms 
used  to  designate  the  section  or  sections  of  the  stream  below  the  gage 
which  determine  the  stage-discharge  relation  at  the  gage.  It  should 
be  noted  that  the  control  may  not  be  the  same  section  or  sections  at 
all  stages. 
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The  ^  point  of  zero  flow  ^  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  faU  if  there  were  no  flow. 

CONVBNipNT    BQUIVAIiBNTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hy- 
draulic computations: 

TQUe  for  converting  discharge  im  secon^feet  per  square  mile  into  runoff  in 
depth  in  inches  over  the  area. 


Discbarn 
(9eoand-£et 

Run-aff  (depth  In  inches). 

Iday. 

28  days. 

20daj8. 

80  days. 

31  days. 

0.08710 
.07438 
.11157 
.14870 
.18505 
.22314 
.20033 
.20752 
.834n 

1.041 
2. 083 
8.124 
4.106 
6.207 
6.248 
7.280 
8.831 
0.872 

L070 
X157 
8.236 
4.314 
6.303 
6.471 
7.550 
8.628 
0.707 

1.116 
2.231 
8.347 
4.463 

6.578 
6.604 

iao4i 

L163 
1306 
8.450 
4.612 
6.764 
6.017 
8.070 
0.228 
10.376 

Roa.— For  part  of  m  month  molttply  the  rxm-ctt  for  one  day  by  nomber  of  days. 
Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Dlscharie 

(seeond-ieet). 

Run-off  (aore-lMt). 

Iday.. 

28  days. 

20  days. 

80  days. 

31  days. 

1.083 
8.067 
6.060 
7.034 
0.017 
ILOO 
13.88 
16.87 
17.86 

55.54 
111.1 
166.6 
222.1 

2n.7 

333.2 
888.8 

444.3 

400.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

50.50 
110.0 
178.5 
238.0 
207.5 
857.0 
416.5 
476.0 
535.5 

61.40 
128.0 
184.5 
246.0 
807.4 
368.0 
480.4 
401.0 
663.4 

a 

?..:;;:::::: 
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0 

Sofii.— For  part  of  a  month  multiply  the  nm-off  for  one  day  by  the  number  of  dajrs 

Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of 

cubic  feet. 


Disdiarse 

(saoond-fMt). 

Run-off  (millions  of  cubic  feet). 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

a0864 
.1728 
.2502 
.8466 
.4320 
.5184 
.6048 
.0012 
.7776 

2.410 
4.838 
7.257 
0.676 
12.095 
14.514 
16.033 
10.352 
2L771 

2.506 
6.012 
7.518 
10.024 
12.530 
15.036 
17.542 
20.048 
22.554 

2.502 
5.184 
7.776 
10.368 
12.960 
15.552 
18.144 
20.736 
23.328 

2.678 
6.356 
8.034 
10.712 
13.390 
16.068 
18.746 
21.424 
24.102 

2 

3 

4 

5 : 

6 

7 

8 

0 

Kofi.— For  part  of  a  month  multiply  the  run-off  for  one  day  by  the  number  of  days. 
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Table  for  converting  discharge  in  second-feet  into  run-off  in  4nilUon$  of  gallons. 


Discharge 
(SMxmd-feet). 

Run-^ff  (millions  of  gallons) . 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.6463 

1.293 

L039 

2.585 

3.232 

3.878 

4.524 

6.171 

5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
126.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
140.9 
168.7 

19.39 
38.78 
58.17 
77.56 
96.96 
116.3 
135.7 
155.1 
174.5 

20.04 
40.08 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

Non.— >  or  part  of  a  month  multiply  the  run-off  for  one  day  by  the  number  of  days. 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour. 

[I  footper  second— 0.681818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  1  mile  per  hoar— 1.4666 
ftet  per  second.    In  computing  the  table  the  figures  0.68182  and  1.4667  were  used.] 


Feet  per  second 

Miles  per  hour  for  tenths  of  foot  per  second. 

(units). 

0 

1 

2 

8 

4 

5 

6 

7 

8 

9 

aooo 

•  .682 

1.36 

2.05 

2.73 

3.41 

4.09 

4.77 

5.45 

6.14 

0.068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
6.20 

0.136 
.818 
1.60 
2.18 
2.86 
3.55 
4.23 
4.91 
5.59 
6.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.61 
4.30 
4.98 
5.66 
6.34 

a273 
.995 
1.64 
2.32 
3.00 
3.68 
4.36 
5.05 
5.73 
6.41 

a  341 

1.02 
1.70 
2.39 
3.07 
3.75 
4.43 
5.11 
5.83 
6.48 

0.409 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

5.18 

5.86 

6.55 

0.477 

1.16 

1.84 

2.52 

3.20 

3.89 

4.57 

5.25 

5.93 

6.61 

0.545 

1.23 

L91 

2.59 

3.27 

3.95 

4.64 

5.32 

6.00 

6.68 

0.614 

1.30 

1.98 

2.66 

3.34 

4.02 

4.70 

5.39 

6.07 

6.75 

Table  for  converting  discharge  in  second-feet  into  theoretical  horsepower  per 

foot  of  fall. 
[1  second-foot— 0.1136  theoretical  horsepower  per  foot  of  fall.    Weight  of  1  cubic  foot  of  water-  62.5  pounds.) 


Tens. 

Units. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.00 
1.14 
2.27 
3.41 
4.54 
5.68 
6.82 
7.96 
9.09 
10.2 

0.114 
1.25 
2.39 
3.52 
4.66 
5.79 
693 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
3.64 
4.77 
5.91 
7.04 
8.18 
0.32 
10.5 

0.341 
1.48 
2.61 
3.75 
4.88 
6.02 
7.16 
8.29 
9.43 
10.6 

0.454 
1.50 
2.73 
3.86 
5.00 
6.13 
7.27 
8.41 
9.54 
10.7 

0.668 
1.70 
2.84 
3.98 
5.11 
6.25 
7.38 
8.52 
9.66 
10.8 

0.682 
1.82 
2.95 
4.09 
5.23 
6.36 
7.50 
8.63 
9.77 
10.9 

0.795 
1.03 
3.07 
4.20 
5.34 
6.48 
7.61 
8.75 
9.88 
11.0 

0.909 

2.04 

8.18 

4.32 

5.46 

6.50 

7.72 

8.86 

10.0 

11.1 

1.02 

1 

2.16 

2 

8.20 

3 

4.43 

4 

5.57 

5 

6.70 

6 

7.84 

7 

8.97 

8 

10.1 

9 

11.2 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 

1  second-foot  equals  38.4  Ck)lorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second ;  equals  448.8  gal- 
lons per  minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet  or 
13.572  inches  deep. 

1  second-foot  for  one  year  (365  days)  equals  31,536,000  cubic  feet 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet 
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tOOO,000,000  (1  United  States  blUion)  cubic  feet  equals  11,570  second-feet 

for  one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1.000,000,000  cubic  feet  equals  389  second-feet  for  one  29-day  month. 

1,000.000,000  cubic  feet  equals  386  second-feet  for  one  SO^ay  month. 

14)00,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  QUifomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet 

100  Colorado  miner's  inches  equals  2.60  second-feet 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet 

100  United  States  gallons  per  minute  equals  0.223  second-foot 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet 

1000,000  United  States  gallons  equals  3.07  acre-feet 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-fbot  equals  825,850  gallons. 

1  inch  de^  on  1  square  mile  equals  2323,200  cubic  feet 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet 

1  acre  equals  200  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cobic  meter  per  minute  equals  0.5886  second-foot 

1  iKNTsepow^r  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet 

U  horsepower  equal  about  1  kilowatt 

Sec.-ft.Xfall  !n  feet 
To  calculate  water  power  quickly :  jj =net  horsepower  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1914,  and  ending  September  30,  1915.  At  the  first  of  January 
inmost  parts  of. the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of 
snow,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes 
off  in  the  streams  during  the  spring  break-up ;  at  the  end  of  Septem- 
ber, on  the  other  hand,  the  only  stored  water  available  for  run-off 
is  possibly  a  small  quantity  in  the  ground ;  therefore  the  run-off  for . 
I  year  beginning  with  Octpber  1  is  practically  all  derived  from  pre- 
cipitation in  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
^age,  measurements  of  discharge,  and  general  information  used  to 
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fiupplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter  by  the  general  methods  out- 
lined in  standard  textbooks  on  the  measurement  of  river  discharge. 
(See  Pis.  I  and  11.) 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  ap- 
plied to  the  gage  heights,  give  the  discharge  from  which  the  daily, 
monthly,  and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements  re- 
garding location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water;  it  gives  also  information  as  to  diversions  that  decrease  the  flow 
at  the  gage,  artificial  regulation,  maximum  and  minimum  recorded 
stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  in  general  gives  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal  fluc- 
tuation the  discharge  obtained  from  the  rating  table  and  the  meait 
daily  gage  height  may  not  be  the'true  mean  discharge  for  the  day. 
If  such  stations  are  equipped  with  water-stage  recorders  the  mean 
daily  discharge  may  be  obtained  by  weighting  discharge  for  parts  of 
the  day. 

In  the  table  of  monthly  discharge  the  column  headed  "  Maximum  " 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
mdicate  correctly  the  stage  when  the  water  surface  was  at  crest  height 
and  the  corresponding  discharge  was  consequently  larger  than  given 
in  the  maximum  column.  Likewise,  in  the  column  headed  "Mini- 
mum "  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest.  The  colmun  headed  "  Mean  "  is  the  average 
flow  in  cubic  feet  for  each  second  during  tlie  month.  On  this  average 
flow  computations  recorded  in  the  remaining  columns,  which  are 
defined  on  page  8,  are  based. 
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A.     PRICE  CURRENT  METERS. 


B.    TYPICAL  GAGING  STATION. 
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ACCURACY  OP  FIELD  DATA  AND  COMPUTED  RESULTS. 

The  aocuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
pennanency  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

Footnotes  added  to  the  daily  discharge  tables  give  information 
r^arding  the  probable  accuracy  of  the  rating  tables  used,  and  an 
accuracy  column  is  inserted  in  the  monthly  discbarge  table.  For 
the  rating  tables,  ^^  well  defined  "  indicates,  in  general,  that  the  rating 
is  probably  accurate  within  5  per  cent;  '^  fairly  well  defined,''  within 
10  per  cent;  "poorly  defined"  or  "approximate,"  within  15  to  25, 
p^  cent.  These  notes  are  very  genial  and  are  based  on  the  plotting 
of  the  individual  measurements  with  reference  to  the  mean  rating 
curve. 

The  letter  in  the  column  headed  "Accuracy,"  in  the  table  showing 
mcmthly  discharge,  rates  the  accuracy  of  the  monthly  mean  and  not 
that  of  the  estimate  of  maximum  or  minimum  discharge  or  the  dis- 
diarge  for  any  one  day.  The  rating  is  determined  by  considering  the 
accuracy  of  the  rating  curve,  the  probable  reliability  of  the  observer, 
ihe  number  of  gage  readings  per  day,  the  range  of  the  fluctuation 
in  stage,  and  local  conditions.  In  this  column,  A  indicates  that 
the  mean  monthly  flow  is  probably  accurate  within  5  per  cent;  B, 
within  10  per  cent;  C,  within  15  per  cent;  D,  within  25  per  cent. 
Special  conditions  are  covered  by  footnotes. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
diowing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
oontributing  districts  in  the  measured  drainage  area,  by  lack  of  in- 
formation concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  tbe 
flow  of  the  river  above  the  station.  "  Second-feet  per  square  mile  " 
and  ^^  Run-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining  areas  in  which  the  annual  rainfall  is  less 
ttian  20  inches.  All  figures  representing  "second- feet  per  square 
mUe"  and  "run-off  (depth  in  inches)"  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  staticm  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  lig^t  on  data  previously  published. 
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COOPERATION. 

During  the  year  ending  September  30,  1915,  the  work  in  Utah, 
Nevada,  California,  and  Oregon  has  been  done  under  cooperative 
agreements  between  the  United  States  Geological  Survey  and  the 
respective  States. 

Cooperation  with  the  States  is  effected  under  contracts  which  are 
made  between  the  Director  of  the  Federal  Survey  and  the  State 
engineers  or  other  oflScials  and  are  authorized  by  legislative  acts  ap- 
propriating moneys.  The  State  contracts  are  essentially  of  the  same 
order,  the  principal  provisions  being  substantially  as  follows: 

1.  The  United  States  Geological  Survey  retaias  direct  supervision 
of  the  field  work  and  the  preparation  of  the  data  for  publication. 

2.  The  Federal  Survey  retains  possession  of  field  notes,  maps,  and 
other  material  collected,  but  this  material  is  open  at  all  times  to  in- 
spection by  the  State  officials,  and  if  not  satisfactory  the  agreements 
can  be  terminated  at  any  time. 

3.  The  salaries  of  gage  observers  and  engineers  and  the  traveling 
and  field  expenses  of  the  engineers  are  divided  between  the  two 
parties  in  some  manner  agreed  il|>on,  the  accounts  being  rendered 
monthly  in  accordance  with  the  regulations  of  the  Fc  deral  Survey. 

4.  The  streams  and  localities  in  which  investigations  shall  be  made 
are  determined  by  conference  between  the  State  officials  and  the 
representatives  of  the  United  States  Geological  Survey. 

5.  The  cost  of  publication  is  borne  entirely  by  the  Federal  Survey. 
In  general,  the  cooperative  agreements  specify  that  the  United 

States  Geological  Survey  shall  allot  from  its  appropriation  a  sum 
equal  to^that  appropriated  from  State  funds. 

Special  acknowledgments  are  due  to  W.  D.  Beers,  State  engineer 
of  Utah,  W.  M.  Kearney,  State  engineer  of  Nevada,  W.  F.  McClure, 
State  engineer  of  California,  George  C.  Pardee,  chairman  California 
Conservation  Conmiission,  and  John  H.  Lewis,  State  engineer  of 
Oregon,  for  the  very  efficient  manner  in  which  they  have  represented 
their  States  in  the  cooperative  investigations. 

Acknowledgments  are  also  due  to  the  officials  and  employees  of 
the  United  States  Reclamation  Service,  the  United  States  Forest 
Service,  the  United  States  Office  of  Indian  Affairs,  and  the  United 
States  Weather  Bureau  for  free  use  of  data  collected  by  them. 

Financial  assistance  has  been  rendered  by  Department  of  Public 
Service,  Los  Angeles,  Cal. ;  Southern  Pacific  Co. ;  Reno  Water,  Land 
A  Light  Co.;  Union  Land  &  Cattle  Co.;  Beaver  County  Irrigation 
Co. ;  Salt  Lake  City  Corporation ;  Logan  River  Water  Users'  Asso- 
ciation ;  Blacksmith  Fork  Water  User's  Association ;  Uinta  Develop- 
ment Co. ;  Truckee  River  General  Electric  Co. ;  Elko-Lamoille  Light 
&  Power  Co.;  Humboldt-Lovelocks  Irrigation,  Light  &  Power  Co.; 
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Oiewacan  Land  &  Catt]e  Co. ;  Northwest  Tocarnsite  Co. ;  BlHzen  Val- 
ky  Land  Co.;  various  canal  and  reservoir  companies  operating  in 
Sevier  River  basin;  Prof.  Ray  B.  West,  Utah  State  Agricultural 
College;  George  L  Swendsen;  Edmund  Cazier;  G.  M«  Southward; 
C.  B.  McCcmnell;  and  Mrs.  Morgan  HilL 

DIVISION   OF  WORK, 

Data  for  stations  in  Idaho  were  collected  and  prepared  for  pub- 
lication under  the  direction  of  G.  C.  Baldwin,  district  engineer,  as- 
sisted by  A.  B.  Purton,  A.  W.  Harrington,  L.  W.  Boush,  Miss  E.  BL 
Haugse,  and  H.  J.  Dean. 

For  stations  in  Utah  and  Nevada  the  data  were  collected  under  the 
direction  of  E.  A.  Porter,  district  engineer,  and  prepared  for  pub- 
lication under  the  direction  of  E.  A.  Porter  and  C.  C.  Jacob,  district 
oigineers,  assisted  by  Lynn  Crandall,  A.  B.  Purton,  L.  W.  Jordan, 
J.  J.  Sanford,  C.  W.  Bennett,  and  Miss  Ruby  Christenson. 

For  stations  in  California  the  data  were  collected  and  prepared  for 
publication  under  the  direction  of  H.  D.  McGla^an,  district  en- 
gineer, assisted  by  J.  E.  Jones,  H.  J.  Tompkins,  Thad  McKay,  F.  B. 
Clark,  J.  H.  Morgan,  Charles  Leidl,  J.  F.  Kunesh,  and  M.  B.  Tre- 
lease. 

For  stations  in  Oregon  the  data  were  collected  and  prepared  for 
publication  under  the  direction  of  F.  F.  Henshaw,  district  engineer, 
assisted  by  J.  E.  Stewart,  P.  V.  Hodges,  and  C.  L.  Batchelder. 

The  manuscript  was  assembled  and  reviewed  by  H.  J.  Dean  and 
E,  L.  Williams. 

OAGING-STATION   RECORDS. 

OaEAT  SALT  LAKE  BASIN. 
GAGES  ON   GREAT  SALT  LAKE. 

Location. — ^At  Saltair,  on  the  southeastern  shore  of  the  lake  about  15  nines 
west  of  Salt  I^ke  City,  and  at  Midlake,  on  the  Lucin  cut-off  of  the  South- 
em  Pacific  Railroad,  about  30  miles  west  of  Ogden,  Weber  County. 

Records  availarlb. — September  14,  1875,  to  December  15.  1899 ;  March  to  July, 
1904;  October  1,  1912,  to  September  30,  1915.  Records  have  appeared  In 
publications  of  United  States  Geological  Survey,  as  follows :  Qage  heights, 
September  14,  1875,  to  January  4,  1890,  in  Monograph  I,  Lake  Bonneville, 
by  G.  K.  Gilbert;  gage  heights  September,  1875,  to  December,  1891,  in 
the  Thirteenth  Annual  Report  of  the  Director,  Part  III;  gage  heights, 
September  14,  1875,  to  December  15,  1899,  in  Water-Supply  Paper  38; 
gage  heights,  March  12  to  July  21,  1904,  in  Water-Supply  Paper  133;  since 
October  1,  1912,  gage  heights  have  been  published  in  water-supply  papers. 
Chart  showing  variation  in  level  of  Great  Salt  Lake  and  monthly  and 
annual  precipitation  in  Great  Salt  Lake  basin  from  1850  to  1913,  complied 
from  chart  in  office  o€  chief  engineer  of  Oregon  Short  Line  Railroad,  Salt 
Lake  City,  Utah,  published  by  United  Stotes  Geological  Survey  in  Water- 
Supply  Paper  330. 
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GAmEs. — ^Midlake  gage  read  August  15,  1902«  to  September  30,  1915;  Saltair 
gage,  July  1,  1903,  to  September  30,  1915.  The  first  gage  was  installed 
at  Blackrock  in  September,  1875,  and  was  used  until  October,  1877.  A 
gage  at  Farmlngton  was  used  from  November,  1877,  to  November,  1879, 
and  one  at  Lake  Shore  from  November,  1879,  to  September,  1881.  Gagea 
at  Garfield  Landing  were  used  April,  1881,  to  December,  1899.  In  1916 
E.  0.  LaRue,  hydraulic  engineer,  United  States  Geological  Survey,  installed 
a  gage  at  Lake  Point,  and  by  means  of  comparative  readings  for  one 
month  determined  the  relation  between  this  gage  and  the  gages  at  Saltair 
and  Midlake.  The  elevation  of  the  zero  of  the  gage  at  Lake  Point  was 
determined  from  United  States  Geological  Survey  bench  marks,  the  ele- 
vations of  which  had  been  adjusted  in  1912  by  the  United  States  Ooast 
and  Geodetic  Survey  from  precise  leveling.  From  the*Lake  Point  gage 
and  the  table  of  elevations  given  by  Mr.  Gilbert  in  Monograph  I,  Mr. 
LaRue  determined  the  elevations  above  mean  sea  level  of  the  zeros  of 
the  various  gages  to  be  as  follows: 

Feet. 

Blackrock  gage 4, 208. 80 

Farmlngton   gage 4, 206. 80 

Lake  Shore 4, 208. 00 

Garfield  Landing  (U.  S.  G..S.) 4,198.40 

Garfield  (Marcus  E.  Jones) 4,198.40 

MldUke 4. 198. 01 

Saltair 4, 196. 77 

Ck)OPEBATioN. — Readings  on  the  Midlake  gage  are  furnished  by  the  Southern 
Pacific  Co.;  readings  on  the  Saltair  gage  by  the  United  States  Weather 
Bureau. 

Gage  height,  in  feet,  of  Great  Bolt  Lake,  Utah,  for  the  year  ending  Sept,  SO,  1915, 


Gage  height. 

Dty. 

Cage  height. 

Dty. 

Gage  height 

Day. 

'Salt- 
air 
gage. 

ICid- 
lake 
gage. 

*8alt. 

air 

gage. 

Mid- 
lake 
gage. 

Salt- 
air 
gage. 

Mid- 
lake 
8af»- 

Oct.    1 

LB 
&6 
5.6 
5.6 
5.5 
5.5 
&6 
5.6 
5.7 
&8 

4.8 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.4 
4.5 
4.6 

Mar.  1 

15 

6.0 
6.1 
6.2 
6.3 
6.3 
6.3 
6.8 
6.2 
6.0 
5.8 

4.8 
4.9 
5.0 
5.1 
&1 
5.0 
5.0 
&0 
4.8 
4.5 

Aug.  1 

6.5 
&8 
5.0 
4.8 

4.2 

16.......;;. 

16 

4.8 

Not.  1 

Apr.   1 

Sept.  1 

8.8 

15 

^  15 ;.; 

16:;;;;;;;; 

8.6 

D^.   1 

May   1 

15 

16.;;;::::: 

/tn.    1 

June  1 

15 

15 

Feb.   1 

July   1 

15 

^  16;;;;;;;;; 

BEAB  RIVER  BASIN. 


BEAR  RIVER  HEAR  EVAV8T0V,  WTO« 


Location.— In  sec  1,  T.  16  N.,  R.  121  W.,  300  feet  above  highway  bridge,  and 

Si  miles  northwest  of  Evanston,  Uinta  County.    Nearest  tributary,  a  small 

streaih  from  the  southwest  half  a  mile  above. 
Dbainaqe  abba. — 645  square  miles,  measured  on  base  map  of  Wyoming  and  top* 

ographie  maps. 
Reoobds  available. — October  26,  1913,  to  September  30,  1915. 
Oagk. — Chain  gage  on  left  bank  300  feet  above  bridge ;  read  twice  dally  by  Mr8» 

Marlon  McClure. 
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DiacHABGE  MEASUBEKENTS. — Made  from  cable  just  below  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel.  Control  at  riffle  a 
short  distance  below  gage;  permanent.  Left  bank  Is  overflowed  at  stage 
of  about  5  feet ;  right  bank  subject  to  overflow  at  stages  above  5  feet 

ExTBEMES  OF  DiscHABGE. — Maxlmum  stage  recorded  during  year,  4.2  feet  at  8.80 
a.  m.  June  2  (discharge,  1^40  second-feet) ;  minimum  stage  recorded  8.90 
a.  m.  August  15,  when  observer  reported  channel  nearly  dry. 

WiNTEB  nx>w. — Stage-discharge  relation  seriously  affected  by  ice;  observatioiui 
discontinued  during  winter. 

DiTEBSioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of 
249  seoNid-feet  from  Bear  River  above  station.  Below  there  were  adjudi- 
cated diversion^  of  516  second-feet 

RBSUI.ATION8. — ^None. 

AoouKACT. — Records  considered  excellent 

IH9charge  measurements  of  Bear  River  near  Evanston,  Wyo,,  during  the  year 

ending  Sept,  SO,  1915, 


(lUdeb7R.H.Fletdier.] 

Date. 

beiSt. 

Dl»- 
clune. 

May  11 

3.10 

365 

JSiil      Mini III... ll..l,llll  11 

661 

Daily  discharge,  in  second-feet,  of  Bear  River  near  Evanston,  Wyo„  for  the 
year  ending  Sept,  30,  1915, 


i>ay. 

Oct 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1 

46 
43 
72 

m 
m 

83 
85 
140 
316 
184 

187 
183 
126 
140 
140 

121 
136 
134 
126 
117 

126 
135 
117 
112 
108 

lOB 
114 
119 
114 
100 
100 

100 
112 
106 
103 

87 

83 
85 

74 
57 

55 
57 
53 
60 
47 

36 

300 
390 
955 
1,010 
795 

430 
370 
390 
370 
253 

353 
353 
353 
283 
333 

390 
390 
450 
555 

533 

610 
450 
410 
430 
370 

410 
955 
678 
605 
845 

600 

410 
350 
333 
316 

383 
268 
368 
268 
383 

368 
816 
380 
600 

600 

645 
745 
796 
795 
745 

470 
430 
410 
390 
510 

470 
430 
890 
510 
605 
645 

605 
1,240 
1,010 
1,060 
1,010 

^'SS 
795 

745 

845 

1,060 

1,120 

900 
745 
646 

846 
1,060 
965 
965 
900 

900 

900 

1,010 

1,010 

795 

846 
600 

600 
510 
430 

470 
410 
410 
390 
370 

480 
350 
300 
252 
105 

209 
195 
183 
167 
119 

98 

85 
66 
58 
53 

41 
36 
36 
36 
40 

32 
34 
33 
32 
31 
30 

29 

30 
30 
28 
31 

84 
40 
87 
33 
31 

39 
30 
33 
30 
18 

27 
39 
39 
36 
36 

36 
36 
35 
35 
36 

23 
33 
36 
33 
35 
35 

35 

J. 

36 

I     

38 

4 

37 

5  

88 

f... 

84 

7 

33 

g. 

34 

9 

84 

19..    

86 

11 

43 

137 

o   .  .. 

o 

317" 

M 

58 

u 

58 

M 

61 

0 

63 

18. 

6S 

19 

55 

9 

53 

a  



48 
47 

21. 

a 

48 

u 

48 

25 

368 

226 
510 
510 
390 
323 
323 

50 

29. 

169 

27 

183 

»..« 

»..« 

30...., ,.. 

141 
133 
109 

a..^ 

NonL— Diadiaife  determined  from  weD-defined  rating  curve. 
16346'*— 18— W8P  410 2 


Digitized  by 


Google 


18 


SUBFACB  WATER  SUPPLY,  1816,  PAET  X. 


Monthly  discharge  of  Bear  River  near  Bvansion,  Wyo^  for  the  year  end 

September  SO,  1915. 


UtmOL 

Diadurse  In  seoond-fMt. 

ROlHlff 

(totslin 
aflr»-fnt). 

A 

Ifm-rityynwi 

MCUL 

n 

October 

216 
113 
510 
1,010 
795 

470 
40 
217 

43 

36 

223 

2S3 

268 

430 

SO 

18 

25 

121 
75.1 
335 
487 
472 

167 
•28.1 
6&8 

7,440 
2,380 
4^650 
20.000 
29,000 
S2;200 
10,300 
1  730 
4000 

MtiTh  25-31 , .   . 

April 

lOy! :;:;: 

JSS  :::: 

July 

August ,. 

Septamber 

BEAB  BIVXB  AT  HAXXR,  IDAHO. 

Location.— In  the  SB.  i  sec.  22,  T.  14  S.,  R.  45  E.,  about  three-fourths  n 
north  of  Harer  Siding,  on  the  Oregon  Short  Line  Railroad,  Bear  Li 
Ck>unty,  7  miles  by  road  above  Dingle,  and  14  miles  southeast  of  Montpell 

Drainage  abea. — 2,780  square  miles  (determination  furnished  by  Utah  Powei 
Light  CJo.). 

Records  available. — June  21,  1913,  to  September  30,  1915. 

Qage. — Stevens  water-stage  recorder  on  right  bank;  installed  August  24,  IS 
Inspected  by  employees  of  Utah  Power  &  Light  Co.  Inclined  staff  on  rii 
bank,  about  1,500  feet  downstream,  used  prior  to  August  24,  1914.  1 
gages  have  different  controls. 

Discharge  measurements. — Made  from  cable  Just  below  gage  or  by  wading 

Channel  and  control. — Bed  composed  of  clean  hard  material ;  banks  subject 
overflow  at  extreme  high  stages.    Control  permanent  during  1915  and  IS 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  Ice  from  Nov< 
ber  to  March ;  discharge  determined  from  numerous  current-meter  measu 
ments  and  from  charts  of  water-stage  recorder. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.34  feet  11  a. 
to  7  p.  m.  June  7  (discharge  1,120  second-feet) ;  minimum  stage,  2.90  i 
2  a.  m.  to  1  p.  m.  September  3  (discharge,  127  second-feet). 

1913-1915:  Maximum  sUge  recorded,  11.12  feet  at  9.25  a.  m.  May 
1914  (discharge,  3,450  second-feet) ;  minimum  stage,  2.90  feet  2  a.  m. 
1  p.  m.  September. 3,  1915  (discharge,  127  second-feet). 

Diversions. — ^No  large  diversion  above  station. 

AccuRACT. — Stage-discharge  relation  permanent  except  during  winter,  when 
was  affected  by  ice.  Rating  curve  well  defined  above  300  second-feet 
measurements  made  in  1916  and  those  made  by  Survey  engineers  in  IS 
Operation  of  recorder  satisfactory  except  for  short  periods  during  Decem 
to  March.  Dally  discharge  ascertained  by  applying  to  rating  table  m< 
daily  gage  heights  determined  by  inspection  of  gage-height  graph.  Reco; 
good  except  those  for  November  to  March,  which  are  subject  to  error  ow 
to  effect  of  ice. 

Cooperation. — Gage-height  record  and  most  of  discharge  measurements  1 
nished  by  Utah  Power  &  Light  Co. 
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Uitekarge  meoiuremeniB  of  Bear  River  at  Barer,  Idaho,  during  the  year  ending 

Sept,  SO,  1915. 


Date. 

Hade  by- 

^t. 

Dia. 
ehafse. 

Date. 

Made  by- 

Oace 
hei^t. 

Dia- 
charge. 

Oct    6 

Karl  OOiBn 

Fed. 
8.61 
8.60 
8.74 
8.70 
3.64 

«3.00 

•  3.84 
•3.81 
•8.50 
•8.39 
•3.61 
•3.66 
•8.71 

•  3.68 
•3.84 

4.20 
4.44 
4.22 
3.99 
3.63 
4.01 

366 
380 
376 
337 
335 
251 
305 
198 
165 
203 
214 
217 
226 
279 
623 
738 
687 
518 
872 
580 

June    1 

7 

8 

15 

23 

30 

July  10 
20 
26 

Aug.  8 
10 
17 
24 
81 

Sept.  7 
16 
23 
28 
20 

Kail  Qflnn 

Fid. 
4.10 
5.34 
6.19 
4.90 
4.51 
4.27 
3.87 
8.61 
3.38 
8.23 
8.16 
8.00 
8.01 
X03 
8.06 
8.06 
8.04 
8.28 
8.23 

""■^ 

13 
20 

.!zdSTn.. :::::::::: 

do 

do 

do 

do 

do 

A.  W.  darrtiictoii. 

FarlOllffttn 

1,140 

1,000 

955 

39 

do 

K07  10 

do 

807 

M 

do 

662 

Dee.    I 

H.  L.  Stoner 

458 

g 

.  do 

StonerandOllgen 

KarlQiisen 

360 

15 

do 

203 

34 

do 

do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

230 

Mb.    6 

do 

222 

90 

do 

203 

ftb.    3 

do 

176 

17 

.     do 

146 

Vtr.    5 

27 

do 

do 

188 
197 

Hit  10 

do 

A.  W.  Harrington. 

KarlOUgen 

105 
238 
242 

2S 

do 

do 

•  stage-discharge  relation  affected  by  ice. 

NoTf.— H.  L.  Stoner  and  Karl  Oilgen  are  employees  of  Utah  Power  &  Light  Ca  Measurements  made 
bj  QOgBii  prior  to  April,  1916,  not  used  In  preparing  the  rating  curve,  as  later  measurements  indicate  that 
tteraolts  obtained  by  Gilgen  were  too  large. 


DoSy  discharge^  in  second-feet,  of  Bear  River  at  Barer,  Idaho,  for  the  year 
ending  Sept,  30,  1915. 


Day. 

Oct 

Not. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

I   

318 
318 
325 
333 
337 

348 
366 
363 
382 
394 

398 
378 
382 
-304 
400 

417 
417 
400 
402 
402 

402 

398 
394 
394 
394 

394 
394 
394 
386 
378 
378 

382 
382 
382 
378 
375 

371 
363 
3S0 
369 
363 

359 
356 
367 
371 
337 

679 
£02 
£02 
615 
615 

615 
707 
730 
707 
661 

661 
661 
688 
615 
615 

502 
615 
502 
638 
661 

684 
684 
707 
661 
616 

802 
583 
548 
661 
566 

588 

670 
540 
502 
473 

457 
445 

440 
531 
514 

445 

363 
371 
367 
350 

350 
36B 
340 
340 
863 

382 
406 
445 
465 
606 

531 
548 
540 
581 
585 
535 

644 

562 
574 
£02 
776 

1,010 
1,080 
1,060 
1,030 
1,060 

•'SSS 

868 
799 

891 

914 
868 
822 
730 
730 

846 
753 
730 
730 
730 

684 
638 
638 
638 
615 

615 
579 
544 
510 
502. 

490 
481 
477 
460 
467 

481 
552 
490 
463 
429 

400 
394 
378 
375 
356 

346 
340 
821 
300 
282 

260 
266 
262 
250 
253 
243 

284 

228 
221 
224 
221 

218 
221 
215 
212 
203 

203 
203 
200 
196 
180 

180 
180 
180 
177 
177 

175 
172 
166 
158 
155 

155 
152 
149 
144 
141 
135 

186 

1 

133 

I        

138 

t 

147 

St.„ 

158 

» 

7 

166 
172 

8 

169 

1 

215 

]» 

195 

11 

180 

Q 

176 

Q 

180 

It 

183 

15 

180 

11 

177 

IT 

175 

R 

363 
378 
446 

445 
400 
535 

580 
630 

680 
660 
688 
579 
570 
666 

174 

11. 

173 

3B. 

171 

a 

160 

a 

167 

a 

166 

ft. 

163 

». 

180 

X 

218 

r. 

240 

a. 

234 

a 

221 

IB. 

218 

a. 

Not!.— Gage  not  worldiig  properly  Mar.  23-27  and  Sept  18-22;  discharge  estimated.  Stage-discharge 
t^dimk  affected  by  ice  Nor.  16  to  Mar.  17:  mean  discharge  estimated  from  current  meter  measurements 
MMwi^  record,  and  eUmattc  data,  as  follows:  Nov.  1»^,  320  second-feet;  Deo.  1  to  Jan.  31, 200  seoood- 
1^,  F^  1-28,  Siosecood-feet;  and  Mar.  1-17, 280secoiid-foet 
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Monthly  discharge  of  Bear  River  at  Barer,  Idaho,  for  the  year  endini 

SO.  1915. 

Month. 

Disdierge  in  second-feet. 

Ran-of 

(total  li 

acre-feet 

Mmzimum. 

Ifinimiim, 

Meui. 

October 

417 

318 

880 
0343 

aaoo 
aaoo 

0210 
o397 
630 
457 
7»5 
406 
187 
170 

23, « 

November 

December 

12, 3( 

Jtnwftfy r 

12  3( 

Febmary.... 

ll!7t 

M«Th , 

680 
730 
588 
1,080 
615 
234 
340 

24, 4( 

April 

548 
340 
544 
243 
135 
133 

37, 5C 

May..::::::::::::::::::::::::::::::::::::::::::::: 

28,  IC 

June 

47, 3C 
25,0C 
11, 5C 

July 

August 

September 

10, 7C 

Thejrear 

1,080 

133 

365 

265,00 

o  See  footnote  to  table  of  dally  diacharge. 
BEAB  BIYEB  AT  DIHOLB,  IDAHO. 

Location. — In  sec.  7,  T.  14  S.,  R.  45  E.,  100  yards  south  of  Oregon  Shor 
Railroad,  half  a  mile  southeast  of  Dingle  Station,  Bear  Lake  Ooun 
miles  above  outlet  of  Bear  Lake. 

Drainage  abea. — ^2,890  square  miles. 

Records  available. — ^May  9,  1903,  to  December  31,  1914,  when  statloi 
discontinued. 

Qaue. — Inclined  stafT  on  right  bank ;  read  by  M.  K.  Hopkins. 

Discharge  measurements. — Made  from  cable  about  30  feet  below  gage. 

Channel  and  control. — ^Bed  composed  of  gravel;  control  not  permi 
Banks  high  and  not  subject  to  overflow. 

Winter  flow. — ^River  usually  frozen  over  from  December  to  March ;  Ice  si 
and  about  15  inches  thick ;  stage^lischarge  relation  seriously  affected. 

Extremes  of  discharge. — ^1903-1914:  Maximum  mean  daily  discharge, 
second-feet  May  26  and  June  1,  1907;  minimum  mean  daily  dischan 
second  feet  January  1,  1904. 

Diversions. — Several  canals  divert  above  station  for  irrigation.    During  e 
of  1911  Telluride  Power  Co.  began  to  divert  about  2  miles  above  st 
for  storage  in  a  branch  of  Bear  Lake,  known  as  Mud  or  North  Lake, 
water,  when  released,  returns  to  the  river  above  the  Alexander  Station 

Accuracy. — Gage  read  three  times  a  week  to  half-tenths.  Discharge  ( 
mined  by  applying  gage  heights  to  rating  table  and  interpolating  for 
on  which  gage  was  not  read,  except  December  10-^,  when  stage-disci 
relation  was  affected  by  ice.  Mean  discharge  for  this  period  estio 
from  observer's  notes  and  climatic  data.  Rating  curve  fairly  well  del 
Records  for  October  and  November  fair  and  December  poor. 
No  discharge  measurements  made  during  the  period. 

DaUy  discharge^  in  second-feet,  of  Bear  River  at  Dingle,  Idaho,  for  the  f> 
Oct,  1  to  Sept,  30,  IBH. 


Day. 

Got. 

Nov. 

Dee. 

Day. 

Oct. 

Nov. 

Dee. 

Day. 

Oct. 

Nov. 

1 

aeo 
ao6 

270 
276 
280 

286 
291 
302 
314 
326 

326 
326 
326 
326 
326 

326 
326 
326 
326 
814 

232 
267 
283 
308 
297 

286 
276 
276 
276 

11 

819 
314 
806 
819 
326 

844 
363 
360 
338 
826 

302 
291 
808 
826 
331 

387 
348 
326 
306 
292 

:::;*.;i 

21 

336 
325 
331 
837 
343 

83T 
331 
325 
325 
325 
335 

276 

aeo 

276 
291 
291 

291 
291 
291 

an 
2sa 

a 

12. 

22 

8 

13 

23 

4 

14 

24 

5. 

16 

28 

6 

16 

26 

7 

17 

27 

8. 

18. 

28. 

f. 

19 

29 

10. 

20 

80 

81 

Non.— Oage  read  three  times  a  week;  discharge  interpolated  for  other  days,  except  Deo.  10-31, 
stace-discharfe  relation  was  alfeoted  by  ice.   Mean  disobaige  Dec  10-81,  estimated  SOOnooBd-fBet. 
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Momihly  discharge  of  Bear  RMoer  at  Dingle,  Idaho,  for  the  period  Oct,  1  to 

Dec.  SI,  1914. 


Month. 

DiMharft  in  aeoond-fMt. 

Run-off 
(totalis 
•or»-fo»t). 

Aoeu- 

Maximum. 

iH|ifyn"m. 

Mean. 

ncy. 

October 

36S 
S4S 
306 

360 
282 

ai6 
ao6 

•  222 

19,400 
18,200 
12,600 

B. 

November 

B. 

nnmn^nr 

D 

The  period 

1 

61,200 

1 

•  See  footnote  to  table  of  daily  diadiarge. 
BEAR  RIVER  AT  ALEXAEDER,  IDAHO. 

Location. — In  the  NW.  i  sec.  18,  T.  9  S.,  R.  41  E.,  about  half  a  mile  upstream 
from  the  post  office  at  Alexander,  Bannock  Ck>unty,  4  miles  above  intake  of 
Last  Chance  Canal,  6  miles  above  plant  of  Utah  Power  &  Light  Co.,  near 
Grace,  and  90  miles  below  confluence  of  Bear  Lake  Outlet  and  Bear  River. 

DiAiKAGK  ABKA. — ^Not  measured. 

Bbcobds  available. — March  27,  1911,  to  S^tember  80,  1915. 

Gaob. — Stevens  water-stage  recorder  on  right  bank  installed  September  15, 
1914;  inspected  by  employees  of  Utah  Power  &  Light  Co.  Gages  pre- 
viously used  as  follows:  March  27  to  November  14,  1911, jan  inclined  staff 
on  right  bank,  1,000  feet  upstream  from  present  gage;  November  15,  1911, 
to  S^tember  15, 1914,  an  inclined  and  vertical  staff  at  present  site.  Present 
gage  at  same  datum  as  staff  gage  used  November  15,  1911,  to  September 
14,  1914. 

DiscHABGE  MKASU&CMENTS. — Made  from  cable  about  400  feet  above  gage. 

Chahztkl  and  «3ontbol. — Bed  composed  of  gravel  and  sand.  One  channel  at 
all  stages.    Control  permanent  during  1915  and  1916. 

WnrnsB  vlow. — Stage-discharge  relation  seriously  affected  by  ice. 

RzTBEMKs  OF  DISCHARGE. — ^Maxlmum  stage  recorded  during  year,  13.8  feet  at 
3  p.  m.  December  22,  1914  (discharge  indeterminate  as  stage-discharge 
relation  was  affected  by  ice) ;  minimum  stage,  5.19  feet  at  9  a.  m.  Sep- 
tember 20  (discharge,  410  second-feet). 

1911-1915:  Maximum  stage  recorded,  18.8  feet  at  8  p.  m.  December  22, 
1914  (maximum  discharge  of  3,940  second-feet  occurred  May  25-28,  1914, 
at  gage  height  of  9.5  feet) ;  minimum  stage  recorded,  5.19  feet  at  9  a.  m. 
September  20,  1915  (discharge,  410  second-feet). 

DxvKisioNs. — Water  is  diverted  above  station  for  irrigation  and  storage  for 
power  development 

Rbqulation. — ^Water  diverted  from  Bear  River  is  stored  during  the  spring  in 
North  or  Mud  Lake  and  released  for  power  development  during  summer; 
this  water  is  returned  to  Bear  River  about  30  miles  above  station. 

AocuKACT. — Stage-discharge  relation  permanent  except  during  winter.  Opera- 
tion of  water-stage  recorder  satisfactory  except  for  a  few  days  in  Decem- 
ber, January,  and  May.  Rating  curve  well  defined  between  500  and  8,500 
second-feet,  by  measurements- made  by  power  company  engineers  in  1916 
and  by  Survey  engineers  in  1913  to  1915.  Discharge  determined  by  apply- 
ing to  rating  table  mean  daily  gage  heights  obtained  by  insi)ection  of 
recorder  charts,  exc^t  during  December  to  February,  when  stage-dis- 
diarge  relation  wa3  affected  by  ice.  Records  good  except  for  December, 
January,  and  February. 

CooncBATioN. — Qage-hei^t  record  and  large  number  of  measurements  for- 
niabed  by  Utah  Power  &  Light  Co. 
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Discharge  measurementa  of  Bear  River  at  Alexander^  Idaho,  durinff  the  year 

ending  Sept.  30, 1915. 


Date. 

Made  by— 

b^t 

Die. 
cbaige. 

Date. 

Made  by- 

baSSL 

dharve. 

Oct     8 

TTari^lteMi 

Feet. 
6.18 
6.32 
6.31 
6.04 
5.93 
6.92 
5.93 
5.93 
08.76 
08.35 
•7.04 
o6w64 
06.37 
06.14 
6.02 
6.86 
5.93 
5.78 
6.09 
6.17 
6.08 
6.94 
5.96 
5.68 

1»140 
1,110 
860 
873 
874 
875 
863 
976 
895 
764 
728 
848 

^ 

866 
893 
808 
960 
991 
961 
882 
884 
683 

Apr.  22 
23 
29 

24 
29 

June  6 
6 
12 
22 
29 

July  12 
27 
30 

21 
28 
Sept.   4 
14 
20 
24 
27 

Karl  Oflgen 

Feet, 
6.42 
6.40 
5.70 
&59 
5.36 
6.41 
5.43 
5.30 
5.64 
5.48 
6.60 
5.97 
6.05 
6.05 
5.90 
5.78 
5.69 
5.72 
5.69 
5.93 
6.61 
5.19 
5.34 
6.51 

aee,-ft. 
1.170 

10 

do...". 

do 

do 

do 

do. 

0.  C.  Baldwin 

1090 
711 

17 

KarlOilgf^n.              .  . 

24 

Not.    1 

14 

do...''. 

do 

do 

do. 

do 

A.  W.  Harrington 

K^IOilg^n 

646 
628 
560 

28 
Deo.    5 
Jan.     9 

16 

do 

do 

do 

do 

579 
564 
644 
505 

24 
26 

do 

do...". 

do 

676 
866 

30 

Karl  nileen .  . 

H.  L.  8toner 

916 

Feb.    6 

do..7. 

do 

do 

do 

do 

do 

do. 

do. 

0.  C.  Baldwin 

902 

13 

K<iri  oiigen 

871 

20 

27 

do. 

do 

786 
722 

Mar.    9 

16 
19 
22 
30 
A,..  J 

do 

do. 

do. 

do. 

do 

do 

A.  W.  Harrington. 

776 
740 
868 
631 
470 
664 

do 

676 

•  stage  discharge  relation  affected  by  ioe. 

Non.— H.  L.  Stonef  and  Karl  OOgen  are  employees  of  Utah  Power  A  Light  Ck>.  Measurements  made 
by  OUgen  prior  to  April.  1916,  not  used  in  preparing  the  rating  curve,  as  later  measurements  indicate  that 
the  results  obtained  by  Oilgen  wen  too  large. 

Daily  discharge,  in  second-feet,  of  Bear  River  at  Alexander,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct 

Nov. 

Dea 

Feb. 

Mar. 

Ape 

May. 

June. 

July. 

Aug. 

Sept 

1 

985 
985 
965 
985 
985 

1,020 
1,050 
1,020 
1,050 
1,080 

1,080 
1,050 
1,050 
1,050 
1,050 

haw 

1,050 
985 
891 
860 

860 
830 
830 
830 
830 

830 
830 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
770 

729 
770 
800 
770 
741 

800 
860 
860 
830 
830 

830 
830 
630 
830 
800 

770 
800 
800 
860 
800 

830 
741 
800 
770 

860 
891 
860 
891 
891 

891 
891 
860 
830 
860 

860 
860 
860 
830 
891 

954 
922 
954 
922 
891 

922 

922 

985 

1,020 

1,080 

954 
830 
800 
860 
830 
770 

741 
718 
741 
830 
860 

860 
860 
830 
770 
735 

712 
677 
649 
712 
891 

891 
830 
800 
922 
964 

1,020 
1,120 
1,120 
1,150 
1,050 

800 
741 
712 
689 
729 

741 
689 
677 
677 
660 

649 
696 
706 
770 
800 

718 
666 
495 
430 
430 

430 
438 
446 
454 
462 

470 

478 
486 
495 
638 

681 
687 
.      554 
582 
516 
600 

626 
729 
683 
681 
543 

632 
706 
741 
666 
670 

521 
569 

672 
689 
615 

559 
681 
609 
615 
604 

587 
683 
891 
830 
770 

741 
770 
800 
830 
860 

891 
891 
922 
860 
830 

860 
891 
891 
860 
891 

891 
922 
891 
922 
860 

891 
954 
054 
922 
922 

922 
964 
891 
881 
891 

891 
891 
860 
830 
800 
770 

770 
741 
741 
741 
729 

724 
724 
712 
712 
706 

696 
695 
683 
683 
677 

673 
683 
663 
706 
734 

718 
724 
706 
706 
712 

695 
683 
683 
696 
735 
741 

729 

2 

724 

8 

800 

4 

830 

5 

800 

6 

720 

7 

TOO 

8 

600 

0 

600 

10 

616 

11 

666 

12 

666 

13 

860 
860 
860 

891 
801 
860 
860 
860 

891 
891 
891 
860 
891 

891 
891 
860 

60O 

14 

687 

16 

687 

16 

570 

17 

506 

18 

449 

19 

435 

20 

425 

21 

415 

22 

415 

23 

449 

24 

480 

25 

495 

26 

576 

27 

581 

28 

600 

29 

435 

30 

485 

31 

Note.— Oage  not  working  May  17-23;  disoharee  interpolated.  Discharge  estimated  because  of  ios  (ram 
dinharge  measurements,  recorder  graph,  and  climatic  data  as  IbUows:  Deo.  10-U,  900  seoond-fest;  Jtin. 
1-Sl,  850  seoond-teet;  Feb.  1-12, 830  second-feet. 


Digitized  by 


Google 


GfiBAt  SALt  LAKB  BA^HT. 


23 


Mimthl^  di$ekarge  of  Bear  River  at  Alexander,  Idaho, 

Sept.  30, 1915. 

for  the  year  ending 

MontlL 

DisdurgeiDMeoDd-ftot. 

Run-off 
(total  In 
aere-leet). 

Aooil> 

Ifaziiniiiii. 

Minimum. 

Mean. 

noj. 

Oetobcr 

i,on 

800 

800 
730 

045 

808 

•  870 

«8S0 

«856 

803 

887 

573 

075 

887 

710 

583 

58,100 
47,800 
53,500 
53,300 
47,500 
54,800 
40  800 
85,300 
40,300 
54,500 
43  700 
34,700 

B. 

NoviuntMr 

B. 

Deeoabtf 

D. 

towtfy!;:::       :    :               : 

D. 

a 

ErS!^::::;::::::::::::::::::::::::::::::::;::::: 

800 
801 
OM 
770 
830 

770 
040 
430 
821 
770 
073 
415 

B. 

AprO  . .  .  , 

B. 

lv.r:      : 

B. 

Sne,..:.:::: : 

B. 

j^::::::::::::::;::::::::::;:: :::::; :;:::: 

B. 

AniMt 

n 

fiiptttiiibflr . 

B. 

T*!* ywr., ....... x.x  ..*.*..*w  *  *x»xa  * 

415 

7B0 

573,000 

•  See  foomoce  to  UiAb  o(  daily  dinharge. 
BZAB  UYXR  VSAB  nSSTOV,  IDAHO. 

LocATioif.— In  sec.  9,  T.  15  S.,  R.  80  E.,  at  Seamon's  ranch  at  Battle  Greek 
highway  bridge^  about  half  a  mile  above  mouth  of  Battle  Creek  and  4i 
miles  northwest  of  Preston,  Franklin  County. 

DBAiif  AOB  ASBA.— 4,500  SQuare  miles. 

Rboobdb  available.— October  11,  1889,  to  September  90,  1915. 

Gagk. — ^Vertical  staff  attached  to  old  bridge  pile  near  right  bank,  installed 
July  22,  1915;  read  by  O.  M.  Seamons.  Inclined  staff,  with  vertical  low- 
water  section,  on  left  bank  50  feet  below  bridge  used  December,  1904,  to 
July  21,  1915,  with  the  exception  of  April  8,  1909,  to  July  6,  1914,  when 
an  inclined  staff  500  feet  below  bridge  on  right  bank  was  used.  Gages  used 
prior  to  December,  1904,  were  of  vertical  staff  or  wire  gage  type  and 
attached  to  old  Battle  Creek  bridge.  Exact  relation  of  datum  of  present 
gage  to  that  of  previous  gages  not  known,  but  is  about  0.5  foot  higher 
tlian  that  of  gage  installed  December,  1904. 

DiscHABGE  MBASUBEMKNTS. — Made  from  cable  about  200  feet  below  bridge. 

Cbakkcl  and  contbol. — Bed  composed  of  sand,  clay,  and  gravel ;  control  fairly 
permanent  except  during  flood  stages.    One  channel  at  all  stages. 

SxTBEMBS  OF  DISCHABGE. — Maxlmum  Stage  recorded  during  year,  4.1  feet  at  8 
a.  m.  January  25  (discharge  not  known  because  of  backwater  caused  by 
ice  Jam  below  gage) ;  minimum  stage,  0.1  foot  on  new  gage,  about  0.6 
foot  on  gage  installed  December,  1904,  at  6  p.  m.  August  8  (discharge 
235  second-feet). 

1888-1915,  maximum  stage  recorded,  5.7  feet  June  12,  1907  (discharge, 
6,550  second-feet) ;  approximate  maximum  stage  estimated  from  record  at 
Colllnston,  Utah,  6.7  feet,  June,  1907  (discharge  8.500  second-feet) ;  mini- 
mum stage,  0.5  foot  August  1-4  and  6-20,  1905  (discharge,  158  second-feet). 
See  paragraph  on  Gage  for  changes  in  gage  datum. 

WnfTEB  FLOW. — Stage-discharge  relation  seriously  affected  at  times  by  back- 
water from  Ice. 

I>rrBt8ioN8.-^Numerous  ditches  divert  water  for  Irrigation  above  station.  Last 
C9iaiice  canal,  which  diverts  about  4  miles  below  Alexander  station,  carried 
270  second-f^et  May  25,  1911  (measurement  by  engineer  of  Telluride  Power 
Co.).  West  Cache  canal,  which  heads  several  miles  above  station,  carried 
26  sedond-feet  July  24, 1911,  and  5  second-feet  August  5, 1911.  Water  diverted 
by  Telluride  Power  0>.  about  6  miles  below  the  Alexander  station  is  used 
for  power  development  and  returned  to  the  river  above  tliis  station. 
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Rboulation. — ^Flow  l8  partly  regulated  by  release  of  water  from  Mud  or  North 
lake,  about  150  miles  above  station,  and  by  operation  of  i)ower  plants  above 
station. 
AccuBACT. — Gage  read  twice  daily  to  quarter-tenths.    Stage-discharge  relation 
practically  permanent  during  1915  except  December  16  to  January  5  and 
January  22-27,  when  it  was  affected  by  backwater  from  ice.    Daily  dis- 
charge determined  by  applying  mean  daily  gage  heights  to  the  rating  table 
except  for  the  ice  periods,  for  which  it  was  ascertained  from  observer's 
notes  and  records  of  precipitation  and  temperature.    Records  poor  for 
winter  period ;  fair  for  remainder  of  year. 
CoopEHATiON. — Gage-height  record  and  one  measurement  furnished  by  Utah- 
Idaho  Sugar  Co.,  one  measurement  furnished  by  Utah  Power  &  Light  Co. 
Records  derived  from  observations  at  this  station  show  practically  the  amount 
of  water  passing  from  Idaho  into  Utah  and  will  be  of  value  in  the  final  adjudi- 
cation of  water  rights. 


DUcharge  measurements  of  Bear  River  near  Preston,  Idaho,  during  the  year 

ending  Sept.  SO,  1915. 

Dftto. 

Made  by- 

hd^t 

Dto- 
charge. 

Data. 

Made  by- 

hai^t. 

chaise. 

May  22 

July  22 

W.  E.  Phelpi* 

Feet. 
1.17 
.94 

663 

Aof.    e 

O.C.  Baldwin 

Fed. 
0.88 

fl«.^ 

H.  T/.  Pt<Miflr  *......... 

•  Em]»loyee  of  Utah-Idaho  Sugar  Ca 


»  Employee  of  Utah  Power  A  Light  Co. 


Daily  discharge,  in  second-feet,  of  Bear  River  near  Preston,  Idaho,  for  the  year 

ending  Sept.  30,  1915. 


Day. 

Oct 

Nov. 

Deo. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

l...„, 

998 

1,090 
1  130 
1,180 
1,180 

1,180 
1,230 
1  180 
1,270 
1,370 

1,420 
1,370 
1  420 
1,470 
1,570 

1,470 
1,870 
1,870 
1,270 
1,230 

1,130 
830 
1,090 
1,090 
1,090 

998 
998 

1,090 
1,090 
1,090 
1,090 

1,090 
1,090 
1,090 
1,040 
1,040 

1,040 
1,040 
1,040 
1,040 
1,040 

1,040 
1,040 
1,090 
1,090 
1,090 

1,040 

1,090 

1,130 

830 

830 

912 

912 

1,180 

1,230 

1,230 

1,180 
1180 
1180 
1  180 
1,180 

1,180 
1790 
1,270 
1,230 
1)280 

1,320 
1,270 
1,230 
1  180 
998 

762 
791 
871 
912 
912 

1,230 
1,180 
1,180 
1,180 
1,180 

1,180 
1  180 
1  180 
1,180 
i;i30 

1,130 
1,130 
1,130 
1,180 
1,180 

1,130 

1.130 
1,130 
1,130 
1,130 
i;i80 

1,090 
1,130 
098 
1,040 
1,130 

1,130 
1,180 
1  130 
1,130 
1,090 

1,090 
1,090 
1,180 
1,180 
1,230 

1,180 
1,180 
r,180 
1,180 
i;i30 

1,130 
1,180 

i;iao 

1,130 
1,090 
1,090 
1,130 
1,090 

1,090 
1  130 
1,130 
1  130 
1,090 

996 

912 

912 

1,130 

1,130 

1,130 
1  130 
1,180 
1090 
1,180 

1,130 
1290 
1,270 
1,270 
1,230 

1,180 
1,180 
1  130 
1  130 
1,040 
1,040 

1,040 
871 
955 

1,090 
680 

645 

912 

1,230 

1  180 

830 

611 
645 
679 
830 
965 

1,090 
1,090 
1040 
998 
1,090 

1,230 
1,320 
1420 
1,820 
1,090 

1,180 

1,090 

998 

966 

1,040 

1,040 

1,040 

996 

912 

m 

871 
912 
912 
912 
871 

912 
912 
791 
679 
680 

648 
648 
519 
648 
645 

716 
716 
716 
646 
679 

716 

n6 

716 
679 
611 
611 

580 
611 
645 
791 
716 

611 
648 
548 
548 
548 

490 
464 
464 
400 
437 

464 

490 
490 

437 
390 

390 
390 
414 
414 

464 

487 
437 
414 
370 
414 

762 
646 
716 
679 
871 

791 
871 
965 

n6 

716 

648 
490 
490 
680 
548 

619 

619 
619 
648 
648 

548 
680 
680 
679 
716 

679 
679 
645 
611 
611 
619 

400 
490 
414 
828 
814 

296 
271 
240 
349 
338 

846 
342 
814 
762 
380 

768 
619 
752 
284 
611 

648 
611 
679 
648 
464 

648 
648 
680 
619 
648 
648 

791 

2 

845 

8 

400 

4 

aoa 

5 

840 

6 

788 

7 

611 

8 

611 

0 

679 

10 

648 

u 

619 

12 

648 

13 

660 

14 

679 

15 

679 

10 

646 

17 

619 

18 

646 

19 

680 

20 

648 

21 

710 

22 

871 

25 

871 

24...  .■ 

679 

25 

660 

26 

648 

27 

280 

28 

2,260 
1,470 
1,090 
1,130 

828 

20 

660 

30. 

610 

81 

Note.— Stage-discharge  relation  affected  by  Ice  Dec  16  to  Jan.  6  and  Jan.  22-27;  mean  discharge  estf- 
matod  as  follows:  Dec.  Ifr-Sl,  900  aeoond-feet;  Jan.  1-^,  1,100  seoond-feet;  Jan.  22-34, 940  seeond-fert;  Jao. 
25-27, 1,000  seoond-foak 
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Mimihiy  dist^arge  of  Bear  River  near  Preston^  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


DisohArge  in  Moond-feet. 


Maximam.  Ifinimom.     Umn, 


Dmrnbrn-. 

FetemryV. 
Xanii..:... 

^■•-- 

iVN....... 

JrfF 

Th«3 


1,570 

1,230 

1,7«) 

3,300 

1,230 

1,370 

1,420 

1,040 

701 

OSS 

753 

871 


3,300 


880 
830 


098 
913 
680 
519 
370 
400 
349 
390 


349 


1,900 
1,070 

•  1,010 

•  1,160 
1,130 
1,130 
1,000 

760 
497 
041 
475 
600 


Run-off 
(total  lo 


73,800 
63,700 
08,100 
71,300 
03,800 
68,900 
60,600 
46,700 
39  000 
89,400 
39,300 
85,100 


643,000 


Aooil> 
moj. 


B. 
B. 
D. 
D. 
C. 
C. 
C. 
C. 
B. 
B. 
B. 
B. 


•  Sm  footnoU  to  tabto  of  dallj  disdiarft. 
BXAB  miTBB  VXAR  OOLLDrSTOV,  ITTAX. 

Location. — ^In  the  W.  i  sec  d4,  T.  13  N.,  R.  2  W.,  about  a  quarter  of  a  mile 
below  the  Wheelon  plant  of  the  Utah  Power  &  Light  Go.,  at  railroad  siding 
called  Whe^on,  4  miles  north  of  GolUnston,  Boxtider  County.  Below  all 
large  tributaries  excq;>t  Little  Malad  River,  which  enters  about  20  miles 
b^ow  station. 

DBAntAox  AMKA. — 6,000  square  miles. 

Bkobds  ayailabijl — July  1,  1880,  to  September  80,  1015. 

Qmbk. — Gurley  8-day  water-stage  recorder  on  left  bank  about  12  feet  above 
cable;  used  February  20,  1914,  to  S^tember  80,  1915;  Fries  recorder  used 
NoT«nber  8,  1918,  to  February  25,  1914.  Gage  installed  July  1,  1889,  and 
read  to  February  9,  1905,  was  a  vertical  iron  bar  driven  into  bed  of  stream 
oo  right  bank  directly  opposite  present  gage ;  gage  used  February  10,  1906, 
to  Novinnber  7,  1918,  was  an  Inclined  staff  on  right  bank.  Datum  of  gage 
in  w^  to  which  recording  gage  is  referred,  is  0.05  foot  higher  than  that  of 
vertical  and  inclined  gages. 

DmcHABGK  MKAstJBEMKNTs. — Made  from  cable. 

GBANim.  AND  ooNTBOL. — Bed  composed  of  gravel  and  sand.  Left  bank  high  and 
not  subject  to  overflow;  right  bank  moderately  high,  but  might  be  over- 
flowed by  exceptionally  high  floods.  CJontrol  not  w^l  defined,  but  practi- 
cally permanent 

^rmrirwt^  ov  DiscHABOB. — ^Bfoximum  Stage  recorded  during  year,  from  water- 
stage  recorder,  8.11  feet  at  9  a.  m.  February  11  (discharge,  2,610  second- 
feet);  minimum  stage,  0.88  foot  at  7.15  a.  m.  August  10  (discliarge,  71 
second-feet). 

1889-1915:  Maximum  stage  recorded,  7.7  feet  June  7-10, 1909  (discharge, 
1X600  second-f^et) ;  minimum  stage,  —0.55  foot  August  4-12,  1905  (dia- 
diarge,  10  second-feet). 

Wnmot  VLDW. — Stage-discharge  relation  not  seriously  affected  by  ice.  Open 
water  rating  curve  is  applicable  except  for  short  periods. 

DivBaioifS. — ^Weat  side  canal  and  Hammond  (East  Side)  canal  divert  water 
by  means  of  a  low  dam  about  2  miles  above  station  and  near  the  upper 
end  of  Bear  River  Canyon.    Water  can  be  used  from  either  of  these  canals 
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to  supply  tbe  Wbeelon  power  plant  and  can  be  siphoned  across  at  the 

plant  from  one  canal  to  the  other.    Water  passing  the  Wheelon  penstocks 

Is  used  for  irrigation  or  can  be  wasted  into  the  river. 
Regulation. — Flow  at  station  regulated  to  some  extent  by  operation  of  power 

plant 
AccuKACT. — Records  good. 

Discharge  measurements  of  Bear  River  near  ColUnston,  Utah,  during  the  year 

ending  Sept,  30,  1915, 


Date. 

Made  by- 

hei^t. 

Dla- 
charge. 

Date. 

Made  by- 

A. 

DU. 
charge. 

Oct.   12 

L.  C.  Mansm* 

Feet. 
2.66 
2.40 
1.93 
2.35 

aec.4U' 
1,900 
1,630 
1,090 
1,550 

June  29 
July  22 
Aug.  27 

T-'jTin  ^andftll..... 

FeeL 

0.45 

.09 

.84 

atc-ft 
86 

liar.  16 

do 

Lynn  Orandall :... 

Lie.  Monson  A V.., 

336 

May  14 

L.  W.  Jordan 

23A 

£ 

L.C.  MonsMia 

•  Employee  of  Utah  Power  A  light  Co. 

« 
DMy  discharge,  in  second-feet,  .of  Bear  River  near  CoUinston,  Utah,  for  the 
year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Not. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


eept. 


1. 
2. 
3. 
4. 
5. 

6.. 
7.. 
8.. 
9.. 
10.. 

11., 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 


21. 
22. 
23. 
24. 
25. 

26., 
27.. 
28.. 
29.. 
30.. 
31.. 


940 
1,000 
1,390 
1,550 
1,580 

1,560 
1,690 
1,780 
1,84C 
1,910 

1.880 
1,970 
1,950 
1,940 
2,020 

2,010 
1,950 
1,840 
1,780 
1,740 

1,690 
1,600 
1,390 
1,520 
1,640 

1,520 
1,540 
1,590 
1,340 
1,450 
1,480 


J- 


1,480 
1,490 
1,500 
1,520 
1,560 

1,560 
1,540 
1,510 
1.510 
1,720 

1,540 
1,490 
1,540 
1,640 
1,550 

1,540 
1,550 
1,510 
1,510 
1,340 

1,270 
1,400 
1,600 
1,690 

i,no 

1,710 
1,700 
1,700 
1,720 
1,720 


1,710 
1,780 
2,080 
1,700 
1,570 

1.700 
1,750 
1,710 
1,590 
1,560 

1,510 
1,370 
1,410 
1,220 
1,170 

1,320 
l,o20 
1,330 
1,370 
1,560 


1,590 


1,510 
1,390 

1,390 
1,550 
1,500 
1,470 
1,480 

1,470 
1,510 
1,590 
1,610 
1,590 
1,600 


1,630 
1,640 
1,690 
1,750 
1,670 

1,590 
1,560 
1,520 
1,510 
1,780 

2,610 
2,280 
2,130 
2,080 
1,940 

1,810 
1,710 
1,830 
1,840 
1,840 

1,840 
1,800 
1,760 
1,710 
1,700 

1,700 
1,710 
1,710 


1,720 
1,670 
1,630 
1,610 
1,590 

1,500 
1,600 
1,590 
1,590 
1,590 

1,560 
1,420 
1,450 
1,500 
1,630 

1,600 
1,610 
1,610 
1,610 
1,570 

1,570 
1,600 
1,670 
1,760 
1,790 

1,780 
1,780 
1,750 
1,760 
1,800 
1,760 


1,590 
1,550 
1,540 
1,630 
1,760 

1,410 
1,370 
1,790 
1,020 
1.880 

1,700 
1,400 
l.b20 
t,&50 
1,460 

1,510 
1,780 
2,040 
1,970 
1.960 

2,100 
2,180 
2,280 
2,130 
2,060 

1,910 
1,710 
1,500 
1,360 
1,420 


1,500 
1,640 
1,760 
1,730 
1,500  I 

1,460 
1,390 
1,280  ! 
1,230 
1.350  I 


1.410 
670 
630 
640 


1  1,180 
1,190 
1,130 
1,080 
1,020 

800 
736 
728 
796 
900 

1,330 
1,470 
1,510 
1,500 
1,490 

1,520 
1,550 
1,540 
1,510 
1,490 
1,460 


704 
600 
460 
184 

136 
128 
112 
90 


78 
75 
80 
95 
140 

418 
481 
474 

378 
372 

336 
235 
225 
113 
100 

106 
108 
108 
104 
104 

104 
136 
176 
188 
188 

270 
324 
245 
220 
330 
330 


216 
176 
180 
200 
188 

140 
93 
83 
73 
71 

78 
78 
83 
75 
80 

100 
104 
128 
300 
100 

90 
98 
164 
193 
156 

316 
340 
340 
335 
235 
300 


144 
306 

306 
373 
313 

300 
034 
7**7 
680 
704 

673 
648 
606 

634 


760 
769 
606 
650 


673 
672 
680 
930 
040 

900 
990 
640 
640 
640 


NoTB.— Discharge  determined  from  well-defined  rating  curve.    Estimated,  on  account  ol  ice,  as  follows: 
Deo.  31-35,  1,570  seoond-feet;  Dec.  27-31, 1,500  second-Ieet;  Jan.  1-18,  1,530  second-feet. 
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Monthly  dttcharge  of  Bear  River  near  CollinBUm,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


DIaoharse  In  saoond-feet. 


Iff^T^imrtfn     lfl?ijtnnm,       ICssn. 


Run-off 
(total  in 
acr»4iB6t). 


Aooo- 
nof. 


Oetotar. 

ltfVCIAD0r. . . . . 

Dmnbcr 

baaary 

hbnarj 

ItatlL 

has. 

Wy 

AopBt 

Septonber..... 

Tbeyear. 


2,020 

MO 

1,720 

1,270 

2080 
1  «10 

2,610 

1,510 

l.HOO 

1,420 

2.280 

1,320 

1,750 

738 

1,830 

80 

481 

75 

240 

71 

040 

144 

1,640 

1,560 

1,540 

1,620 

1,800 

1,640 

1.720 

1,320 

855 

214 

146 

630 


101,000 
tt,800 
04,700 
98,500 
100,000 
101,000 
102,000 
81,200 
50,900 
13,200 
8,020 
87,500 


A. 
A. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


2,610 


71 


1,210 


8n,000 


BODA  CBEXK  VSAB  SODA  SPRINGS,  IDAHO. 

LocATioN.—In  sec.  24,  T.  8  S.,  R.  41  E.,  at  George  Schmidt's  ranch,  one-eighth 
mile  below  confluence  of  two  branches  of  creek,  about  5  miles  north  of  Soda 
Si^higs,  Bannock  Oounty. 

DuiNAGE  ABEA. — ^Not  measured. 

Rrxods  available.— March  5,  1918,  to  September  30,  1915. 

Qage.— Vertical  «taff  on  left  bank,  about  one-fourth  mile  south  of  ranch  house, 
installed  Auenist  1,  1913;  read  by  George  Schmidt.  Gage  used  March  6 
to  July  30,  1918,  was  30  feet  upstream,  but  had  same  control  Datum  of 
old  gage  between  0.1  and  02  feet  cbove  that  of  present  gage. 

DI8CBAS0E  MEASX7BEMENT8. — ^Made  by  wadlug. 

CHA5NEL  AND  cx>NTB0L. — ^Bed  composed  of  lava  rock;  control  is  a  reef  about 
15  feet  below  gage.  Stage<llscharge  relation  affected  by  aquatic  growth 
during  summer.  During  1915  stage-discharge  relation  affected  by  extension 
of  a  wing  dam  at  head  of  small  ditch  which  takes  water  from  right  bank 
it  controL 

EniEMEs  OF  DiscHABOK. — ^Maxlmum  stage  recorded  during  year,  4.4  feet  at 
3  p.  m.  March  28  (discharge,  108  second-feet) ;  minimum  stage,  4.05  feet 
March  8-13  (minimum  discharge  of  45  second-feet  occurred  July  3  and 
Aug.  16  to  Sept  11). 

1013-1915 :  Maximum  stage  recorded,  5.3  feet  April  6,  1913  (discharge, 
324  second-feet) ;  minimum  stage,  4.02  feet  on  several  days  in  January, 
February,  and  March,  1914 ;  minimum  discharge  of  45  second-feet  occurred 
July  3  and  August  16  to  September  11,  1915. 

WnnxE  FLOW. — Stage-dlschatge  relation  not  affected  by  ice. 

I>inBsioR8. — Practically  no  water  diverted  above  station;  a  small  ditch  takes 
water  Just  below  gage. 

AccuiACT. — Stage-discharge  relation  not  permanent  on  account  of  effect  of 
aquatic  growth;  not  affected  by  ice.  Gage  read  to  quarter-tenths  daily. 
Eecords  good. 


DiidMrge  mea9urements  of  Soda  Creek  near  Soda  Springs,  Idaho 
year  ending  Sept.  SO,  1915, 

,  during  the 

Dito 

IWeby- 

* 

M^t. 

Dls- 

DfttA. 

ICadeby- 

hSSt. 

Dl». 
charge. 

lor.  e 

UW.Roaih.. 

4.21 
4.06 
4.11 

70 
60 
89 

Jane    0 
July  27 
Sept.  27 

A.  W.  Harrington. 

O.C.Bmldwin 

A.  W.  Harrington 

Fui, 
4.12 
4.13 
4.14 

S.,^U 

In.  31 
A|t.  27 

do , 

O.C.  Bftldwin.... 

40 
48.6 
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DaUy  discharge,  in  aeoond^feet,  of  Soda  Creek  near  Soda  Springs,  Idaho,  for  ihi 
year  ending  Sept.  30,  1915, 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

82 
85 
86 
86 
88 

04 
04 
88 
88 
86 

88 
88 
85 
82 
82 

77 
77 
73 
78 
73 

73 
73 
73 
73 
73 

73 
73 
73 
73 
73 
73 

73 
73 
73 
73 
70 

70 
70 
70 
70 
70 

70 
70 
70 
71 
71 

08 
68 
69 
09 
69 

69 
69 
66 
66 

66 

66 
63 
63 
63 
63 

63 
63 
63 
63 
63 

63 
63 
63 
63 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
68 
58 
68 
68 

58 

58 
58 
58 
58 

58 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
58 

58 
58 
58 

58 

58 
58 

58 
58 

58 
58 
58 
58 
58 
58 

58 
58 
58 
58 
58 

58 
58 

58 
58 
58 

58 
58 
58 
58 
58 

58 
58 
58 

58 
58 

58 
58 
58 
58 
58 

58 
56 
58 

68 
58 

58 
58 

58 

58 

58 
54 
54 
54 

54 
54 
54 
58 
68 

58 
58 
58 
58 

58 

58 
60 
67 
71 
77 

87 
90 
108 
104 
90 
82 

74 
74 
71 
77 
74 

74 
71 
71 
71 
67 

63 
60 
60 
60 
60 

60 
60 
60 
60 
63 

63 

67 
67 
67 
63 

60 
60 

59 
59 
59 

59 
61 
66 

61 
61 

61 
61 
59 
.  59 
59 

58 
58 
58 
58 
58 

58 

58 
60 
64 
64 

64 
64 
67 
67 
67 

67 
67 
63 
63 
63 
63 

63 
59 
59 
59 
56 

58 
56 
54 
54 
54 

54 

53 
53 
53 
53 

53 
62 
52 
62 
52 

60 
50 
50 
60 
49 

49 
47 
47 
46 
46 

46 
46 
45 

47 
47 

47 
46 
46 
48 
52 

50 
60 
47 
47 
46 

46 
46 
46 

46 
48 

48 

48 
48 
48 
48 

48 
48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

45 
45 
45 

45 
45 

46 

45 
45 
45 
45 

45 
45 
45 
45 

46 

45 

2 

3  

4 

6 

0 

7 

8 

9 

10 

11 

12 

18  

14 

15 

^ 

10 

17  

18 

10  

30 

21 

22 

23 

24 

25 

28 

27 

28 

20 

30 

31 

Note.— Discharn  ascertained  by  applying  gage  heights  to  several  rating  tables  and  by  Indirect  metho 
or  shifting  control. 

Monthly  discharge  of  Soda  Creek  near  Soda  Springs,  Idaho,  for  the  year  endini 

Sept.  30,  1915. 


Month. 


Discharge  in  second-feet 


Maximum.  Minimum.     Mean. 


Run -off 
(total  in 
acre-Ceet). 


Accc 
racy 


October 

November 

December 

January 

Februaiy 

March 

^::;;:::::: 

June 

July 

August 

September 

The  year 


94 
73 
63 
60 
58 
108 
77 
67 
63 
52 
48 
49 


79.8 
68.7 
60.2 
69.0 
58.0 
65.5 
65.1 
61.8 
52.8 
47.4 
46.7 
46.4 


4,010 
4,090 
3,700 
3,630 
3,220 
4,030 
3,870 
3,800 
3,140 
2,910 
2,870 
2,760 


108 


45 


59.3 


42,900 


LOGAH  RZYER  ABOVE  STATE  DAM,  YEAR  LOOAH,  UTAH. 

Location.— In  sec.  36.  T.  12  N.,  R.  1  E.,  at  the  Logan  plant  of  the  Utah  Powe 
&  Light  Co.,  125  feet  above  the  confluence  of  the  tailrace  with  the  rive 
and  2}  miles  above  I/>gan,  Cache  County. 

Drainage  abea.— 218  square  miles  (practically  the  same  as  at  olA  stetion  o] 
Logan  River  near  Logan,  Utah). 
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BcoosDe  ATAiiABLE. — May  7,  1913,  to  September  80,  1915 ;  at  old  station  a  quar- 
ter of  a  mile  downstream,  June  1,  1896,  to  July  17,  1908,  and  April  14, 1904, 
to  December  31,  1912;  flow  at  station  plus  that  of  tailrace  comparable  to 
that  at  old  station. 

Gage.— Stevens  continuous  water-stage  recorder  on  right  bank  about  100  feet 
west  of  power  house. 

I>iscHAB(s  MEASUREMENTS. — ^Msdo  by  wading  at  gage;  high-water  measure- 
ments must  be  made  from  footbridge  at  the  switchrack  about  1,200  feet 
below,  and  flow  in  the  tailrace  deducted. 

Channel  and  control. — Banks  fairly  high,  dean,  and  probably  not  subject  to 
overflow ;  right  bank  is  a  dry  rubble  retaining  wall.  Control  is  a  concrete 
cnt-off  wall  about  6  feet  below  gage.    Stage  of  zero  flow,  0.45  foot 

ExTKMES  OF  DiBCHAROE. — Maximum  stage  recorded  during  year,  2.82  feet  at 
9.45  p.  m.  June  2  (discharge,  375  second-feet) :  minimum  stage,  0.80  foot 
Dec^nber  7  (discharge,  13  second-feet). 

1913-1915 :  Maximum  stage,  probably  about  4.4  feet  June  4,  1914  (record- 
ing gage  not  working  properly;  discliarge  estimated  1,200  second-feet); 
minimum  stage,  0.36  foot  September  18,  1913  (discharge,  16  second-feet) ; 
minimum  discharge,  11  second-feet  September  28,  1913  (stage  0.77  foot). 
Artificial  control  installed  September  24-26,  1913,  and  stage-discharge  rela- 
tion thereby  changeci^ 

WnmsR  FLOW. — Stage-discharge  relation  not  affected  by  ice,  but  recording  gage 
is  occasionally  out  of  commission. 

DrriESioNs. — ^The  Utah  Power  &  Light  Co.  diverts  water  above  station  for 
power,  and  the  Logan,  Hyde  Park,  and  Smithfleld  canal  diverts  for  irriga- 
tion. The  city  of  Logan  has  a  municipial  power  plant  about  2  miles  above 
station,  but  water  Is  returned  to  river  above  the  two  diversions  noted. 

Rbbulation. — Some  diurnal  fluctuation  is  caused  at  times  by  the  operation  of 
the  two  power  plants. 

AccusACT. — Rating  curve  well  defined  above  25  second-feet  Conditions  for 
measuring  poor  at  lower  stages,  but  as  control  is  of  concrete  and  stage  of 
zero  flow  is  definitely  fixed  the  rating  curve  is  reasonably  well  defined  at 
the  lower  end. 


IHtciMrge  measurements  of  Logan  River  above  State  dam,  near  Logan, 
duHng  the  year  ending  Sept.  SO,  1915. 

Utah, 

DtU. 

llBdebj- 

iSS^i. 

Dis- 
obarfB. 

Dftto. 

lUdeby- 

b^. 

Dis- 
oharsi. 

Kor.U 

J.J.SttBford 

Fed. 
a86 
1.50 
1.78 
1.M 

aec-fL 
18.4 
00 

125 

140 

July  15 
Sept.   8 

T^  jnn  r^in^l . , . , ,    . 

1.43 

1.33 

1.06 

.00 

Sec^L^ 

in.  38 

...^.do 

do 

L.  W.  Jordan 

44.0 

trl 

J.  J  flmf'jH 

32.0 

I'jmi  CtmhIaII , . 

20.1 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Daily  discharge,  in  second- feet,  of  Logan  River  above  State  dam,  near  Loga 
Utah,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8epl 

1 

29 
32 
37 
34 
35 

39 
36 
36 
41 
66 

47 
41 
39 
37 

«r 

37 
35 
37 
37 
35 

34 
34 
34 
31 
30 

30 
30 
29 
30 
27 
27 

26 
24 
22 
22 
21 

20 
25 
25 
21 
20 

19 
21 
20 
19 
17 

20 
19 
19 
24 
20 

20 
21 
21 
19 
20 

18 
18 
20 
25 
22 

22 
22 
22 
25 
22 

16 
13 
19 
18 
20 

23 
25 
27 
25 
30 

17 
25 
32 
21 
25 

22 
26 
27 
27 
48 

27 
30 
27 
28 
27 
45 

92 
94 
96 
100 
96 

94 
95 
94 
96 
96 

94 
98 
98 
96 
100 

86 
89 
88 
92 
80 

89 
53 
57 
71 
74 

76 
80 
88 
86 
90 
88 

86 
88 
88 

86 

86 

75 
86 
76 
83 
100 

94 
02 

94 
92 
90 

02 

94 
92 

90 
90 

89 
90 
89 
90 
90 

92 

86 
86 

86 
88 
86 
81 
78 

89 
83 
85 

85 
86 

89 
88 
90 
92 
89 

92 

92 
92 

90 
90 

90 
80 
96 
107 
110 

109 
112 
112 
127 
120 
117 

117 
112 
127 
140 
138 

136 
140 
152 
144 
144 

150 
160 
177 
190 
214 

235 
263 
279 
298 
321 

355 
352 
324 
303 
387 

266 
271 
258 
263 
287 

248 
269 
266 
279 
261 

224 
210 
197 
186 
200 

193 
190 
177 
224 
200 

190 
103 
186 
204 
243 

248 
•253 
243 
261 
274 

284 
284 
248 

348 
248 
309 

301 
365 

346 
271 
318 

321 
309 
312 
324 
339 

303 
263 
284 
245 
214 

190 
193 
177 
143 
124 

107 
131 
114 
109 
131 

120 
112 
104 
102 
100 

96 
90 
88 

82 
76 

78 
81 
78 
79 
76 

70 
70 
70 
66 
63 

61 
56 
60 
58 
56 

65 

54 
53 
51 
49 

48 
60 
48 
45 
43 
41 

42 
47 
45 
43 
44 

46 
45 
43 
40 
33 

33 
37 
36 
36 
85 

35 
84 
45 
36 
35 

84 
33 
33 
33 
33 

30 
36 
25 
36 
35 

2 

3 

4 

5 

« 

7 

8 

9 

10 

11 

. 

12 

; 

13 

4 

h:::::::::::::: 

t 

15 

« 

16 

5 

17 

5 

18 

2 

19 

2 

20 

2 

21 

2 

22 

2 

23 

2 

24 

2 

25 

2 

26 

3 

27 

3 

28 

3 

29 

2 

30 

% 

31 

Note.— Discharge  determiaed  from  well-defined  rating  corye.  Discbarge  Nov.  1  and  2  interpolated,  m 
recording  gage  was  oat  of  oommissiao.  Discharge  Nov.  19.  Deo.  31,  Jan.  22,  and  Sept.  13  determbiea  ai 
mean  of  bourly  discharge  on  account  of  variations  in  stage  during  the  day. 

Monthly  discharge  of  Logan  River  above  State  dam,  near  Logan,  Utah,  for  thi 
year  ending  Sept.  30,  1915. 


Month. 


Discbarge  in  seoond-feet. 


MaximunL  Minimum.     Mean, 


Run-off 
(total  in 
acre-teet). 


AocU' 
racy. 


October 

November 

t>eoember 

January 

Februairy 

MaKh 

April 

M^y 

June 

July 

August 

September 

The  year, 


66 
36 
48 
100 
100 
137 
355 
384 
365 
95 
47 
36 


365 


27 
18 
13 
53 
75 
78 
113 
177 
100 
41 
35 
34 


35.6 
30.9 
35.3 
88.5 
88.8 
94.9 

320 

232 

216 
64.1 
36.0 
27 


13 


95.6 


2,190 
1,240 
1,560 
5,440 
4,030 
5,840 
13,100 
14,300 
12,900 
8,940 
2,210 
1,610 


09,300 


LOGAH  RIVER  BELOW  STATE  DAM.  YEAR  LOGAH,  UTAH. 

Location.— In  sec.  36,  T.  12  N.,  R.  1  E.,  about  250  feet  below  State  dam  and 

2  miles  above  Logan,  Cache  County. 
Dbainagb  absa. — ^Not  measured. 
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Records  ataiulbie. — ^April  29,  1913,  to  October  81,  1914,  when  station  was 
dificontioued.  November,  1914,  to  July,  1915,  discharge  measurements. 
On  July  26,  1915,  a  new  station  was  established  a  few  hundred  feet  below 
bead  of  Logan  Northern  canal ;  flow  at  new  station  plus  that  of  the  Logan 
Northern  canal  approximately  the  same  as  at  this  station. 

6iGK.~Stevens  water-stage  recorder  on  the  left  bank,  100  feet  above  the  head- 
ing of  the  Logan  Northern  canal,  100  feet  below  the  confluence  of  the  State 
tailrace  with  the  main  river. 

DiscHABGE  KEASUBEMENTs. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  contbol. — ^Bed  composed  of  gravel  and  boulders.  Banks  high. 
not  subject  to  overflow.  One  channel  at  all  stages.  Concrete  cut-off  wall, 
constructed  September  28,  1913,  acts  as  control  for  low  stages.  Stage  of 
zero  flow,  about  2.8  feet. 

WmTEB  FLOW. — Stage-discharge  relation  not  affected  by  ice. 

DinxsioNS. — Water  diverted  by  Logan,  Hyde  Park,  and  Smlthfield  canal,  about 
2  miles  above  station,  is  used  for  irrigation  and  is  not  returned  to  the  river. 

Rkulation. — Operation  of  three  power  plants  above  station  causes  diurnal 
ilnctuations,  especially  during  low-water  periods. 

AcciniACY. — ^Records  fair. 

DUcharge  me<isurementa  of  Logan  River  below  State  dam^  near  Logan,  Utah, 
during  the  year  ending  Sept,  30,  1915, 


Due. 

Hade  by- 

hel^t. 

Dls- 
cfaarge. 

Date. 

Made  by- 

iSS^i. 

IMS- 
charge. 

Xor.  n 

J.  J.  Sanford 

3.63 
3.65 

Stc-ft. 
125 
115 
117 

May  13 

-July     1 

Lyxm  CTrandall 

Ftet. 
3.58 

^Yii 

Ja.  2S 

T-.  W.  Jordan 

E.A.Porter 

173 

Apr.  1 

J,  J  fiai^ftW^..,. 

Nofii.— Control  blasted  oat  and  channel  completely  dianged  after  Apr.  11.    On  Joly  1  measured  in  two 
dnaeb-riTer  and  tailraee. 

Daily  discharge^  in  second-feet,  of  Logan  River  heloto  State  dam,  near  Logan, 
Utah,  for  October,  19U, 


Day. 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

I 

133 
136 
143 
140 
138 

143 
144 
143 
152 
180 

11 

150 
156 
156 
156 
156 

154 
152 
152 
140 
140 

31 

140 

I.                    .... 

13 

23 

147 

1..^ 

13 

33 

147 

\ 

14 

24 

147 

i 

15. 

35 

144 

1 

16 

38 

144 

17 

37 

147 

8. 

18. 

38 

147 

J. 

19 :. 

29 

144 

It, 

30. 

30 

144 

31 

143 

Nob.— Disdiaisa  determined  from  talrly  well-deflned  rating  corye. 

LOeAV  KZTZm  BSLOW  LOOAV  VOBTHS&H  OAHAL,  WEAR  LOGAH,  UTAH. 


Location.— In  the  NW.  i  sec.  36,  T.  12  N.,  R.  1  E.,  about  500  feet  below  heading 
of  Logan  Northern  canal,  850  feet  below  State  dam,  and  2  miles  abOTe 
Logan,  Oache  County. 

DEA15A6S  ASK^— Not  messured. 
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Rboobds  AVAILABLE. — ^July  26  to  September  30,  1915. 

Qaoe. — Stevens  water-stage  recorder  on  left  bank  about  200  feet  southwest  of 

the  bridge  by  which  State  road  crosses  Logan  Northern  canal. 
Discharge  mbasubements. — ^Made  by  wading  or  from  cable  125  feet  below  gage. 
ExTBEicBs  OF  DiscHABOE. — ^Maximum  stage  recorded,  4.64  f^t  at  7.90  a.  m. 

September  25  (discharge,  108  second-feet) ;  minimum  stage,  4.06  feet  at 

1  p.  m.  September  2  (discharge,  30  second-feet). 
DivEBSiONs. — Logan,  Hyde  Park,  and  Smithfield  canal  and  Logan  Northern 

canal  divert  water  above  station  fbr  irrigation. 
Regulation. — Operation  of  power  plants  above  causes  some  diurnal  fluctuatioo 

at  times  during  low-water  periods. 
AccuBACT. — Records  good. 

Discharge  measurements  of  Logan  River  helow  Logan  Vorthem  canal  near 
Logan,  Utah,  during  the  year  ending  Sept.  SO,  1916, 


DMe. 

Made  by- 

bSj^t. 

Dl». 
diarge. 

Date. 

Made  by- 

belgEt. 

Dia- 
diarfB. 

Ao,.    J 

Eocene  Schaub  « 

R  B.  West* 

FeeL 
4.50 
4.56 
4.46 
4.43 

8ee.-ft. 
89 
82 

81 

78 

29 
Sept.   8 

R.B.West» 

Fea, 
4.35 
4.36 
4.31 
4.43 

8ec.-fi. 
71 

T/vnn  OttndaH 

72 

4 

Eugene  Schaub  « 

Lynn  Crandall 

R.B.We8t» 

70 

5 

T..  w,  Jordan 

77 

a  Civil  and  hydraulio  engineer,  Logan,  Utah. 

»  Professor  of  irrigation  engineering  at  Utah  Agricultural  College. 

Daily  discharge,  in  second-feet,  of  Logan  River  below  Logan  Northern  canal  for 
the  year  ending  Sept.  SO,  tB16. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1    

85 
00 
88 
82 
80 

79 
82 
76 
75 
75 

65 
70 
88 

79 

77 

81 
80 
79 
77 
77 

11 

72 
70 
71 
74 

74 

75 
76 
75 
75 
74 

80 
80 
80 
80 

77 

80 

77 
77 
76 
81 

21 

72 
71 
70 
70 
72 

69 
66 
65 
65 
65 
65 

97 
97 
97 
90 

106 
90 

2.         .  . 

12 

22. 

3 

13 

23 

4 

14 

24 

ii.. ,...'. 

15 

25 :... 

5 

16 

36 

85 
85 
84 
82 
84 
84 

7    

17 

27 

g             

18 

28 

70 

9 

19 

30 

76 
76 

10    

20 

30 

31 

NoTB.— Discharge  determined  from  rating  curve  well  defined  for  range  of  stage.    Recording  gage  stopped 
Sept.  80;  dis^arge  estimated. 

Monthly  discharge  of  Logan  River  helou)  Logan  Northern  canal  near  Logan^ 
Utah,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  seoond-feet. 

Run-<«fr 
(total  in 
aore-ftet). 

Aoco- 

M^ximnm 

Ititilfnnm, 

Mean. 

rapy. 

Jnly  2(^31 

85 
90 
105 

82 
65 
65 

84.0 
74.1 
82.5 

1,000 
4;560 
4.910 

A. 

August....... 

A. 

Sisptember 

A. 

The  period 

10,500 
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Location.— In  the  NB.  |  sec.  36,  T.  12  N.,  R.  1  E.,  100  feet  below  power  house 
at  plant  of  Utah  Power  &  Light  Ck>^  about  2i  miles  above  Logan^  Cache 
OoQDty. 

Bkcoids  available. — ^Ma;  7,  1918,  to  September  30»  1915. 

GAGt— Friei  water-stage  recorder  on  right  bank  Just  above  weir.    . 

Discharge  mxasubementb. — Made  from  a  foo^ridgt  Just  above  gage. 

Chanwel  and  ooifTBOL. — ^A  rectangular  wooden  weir,  with  a  metal  crest  strip 
jut  below  gage  acts  as  control.  Ci^acItT^  of  channel  above  gage  not  suf- 
ficient to  eliminate  all  velocity  of  approach.    Stage-  of  aero  flow,  zero  on 

EnuMis  OF  DiscHABOE. — ^Maxlmum  stage  recorded  during  year,  1.75  feet  at 

6  pi  m.  November  3   (discharge,  158  seoond-feet) ;  no  flow  October  10, 

Mmary  10,  March  9,  and  August  18. 
1913-1915:  Maximum  stage  recorded,  1.77  feet  on  May  8, 1914  (discharge 

162  secood-feet)  ;  minimum  discharge,  zero  on  April  8,  20,  August  17,  1914, 

October  10,  Fdt>ruary  10,  March  9,  and  August  18, 1915. 
fcniE  FLOW. — Stage-disdiarge  relation  not  affected  by  ice. 
RKULAnoN. — Flow  at  station  affected  by  operation  of  power  plant 
toriACT. — ^Records  fair. 

Caotl  diverts  water  from  right  bank  of  Logan  River  in  sec.  30,  T.  13  N.,  R  2  B. 
titer  is  returned  to  river  150  feet  below  gaging  station  at  plant  of  Utah  Power 
k  U^  Ca  in  the  N.  1  sec.  86,  T.  12  N.,  R.  1  E.    Water  is  used  for  power  de- 

^flpBIBlt 


nmuuremetUa  trf  Utah  Pmcer  <f  lAffht  Ca>  taUraoe  near  Loffan,  Utah, 
during  the  year  ending  Sept,  M,  1915. 


ftik            UtdBhTr- 

^. 

D19- 

Dste. 

Made  by— 

Gage 
hel0it. 

diarBB. 

55r  n!  J  J  Sanfvd 

1.46 
.40 
.38 
1.28 
L23 

B.1 
13.9 
05 
83 

July  36 
Sept.   8 

L.  C.  Monson* 

Ftet. 
L23 
1.23 
L22 
1.26 

*^ 

ifc  »   L. W.Jordan 

LynnCrandall 

87 

Ajr   1   J.J.Swrford 

m   ]    Porttf  And  West...     . 

do 

L.  W.  Jordan 

84 
86 

»    Ljim  Cnndall. 

•  MeasaranMot  mads  160  feet  below  regular  fectioo. 
»  Employee  of  Utah  Power  &  Light  Ca 


16345'— 18— W8P  410- 
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SXJBPAOE  WATER  SUPPLY,  1916,  PABT  X. 


DaUp  diacharget  in  second-feei,  of  Utah  Power  d  Light  Co,*8  tailrace  near  Logan, 
Utah,  for  the  year  ending  Sept  SO,  1915. 


Day. 

Oct. 

Noy. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

132 
136 
136 
130 
135 

126 
136 
136 
136 
106 

129 
132 
132 
131 
132 

132 
132 
132 
132 
132 

132 
134 
134 
134 
131 

132 
132 
132 
131 
132 
132 

132 
132 
135 
135 
132 

134 
134 
134 
136 
135 

130 
132 
134 
135 
131 

127 
130 
130 
118 
125 

124 
120 
122 
121 
122 

124 

124 
122 
108 
119 

119 
114 
120 
118 
120 

114 
116 
118 
112 
108 

116 
106 
95 
88 
90 

91 
94 
96 
92 

86 

80 
82 
89 
90 
60 

84 
90 
91 
91 
92 
93 

18 
20 
19 
20 
19 

20 
21 
20 
19 
17 

18 
17 
17 
17 
17 

16 
16 
16 
17 
19 

20 
34 
41 
20 
23 

20 
20 
19 
19 
19 
18 

20 
20 
19 
19 
18 

22 
18 
31 
22 
15 

15 
16 
16 
14 
16 

17 
17 
17 
17 
17 

17 
17 
17 
16 
16 

15 
17 
17 

17 
17 
17 
19 
21 

20 
16 
17 
12 
15 

15 
14 
14 
14 
16 

16 
16 
16 
16 
14 

14 
14 
14 
14 
14 

13 
13 
14 
16 
16 
16 

16 
16 
14 
14 
14 

15 
15 
16 
15 
14 

14 
15 
15 
16 
16 

15 
15 
14 
14 
14 

14 
14 
14 
14 
13 

14 
14 
14 
14 
14 

14 
14 
14 
15 
15 

16 
16 
8.2 
11 
14 

14 
14 
44 
43 
29 

35 
49 
54 

s 

12 
12 
10 
12 
30 

30 
26 
35 

48 
63 
40 

49 
14 
16 
58 
14 

14 
15 
14 
21 
14 

51 
60 
13 
66 

68 

86 
91 
91 
92 
92 

88 
81 
88 
90 
88 

92 
90 
89 

88 
88 

91 
94 
95 
94 
94 

94 
94 
94 
92 
92 

92 

88 
85 
88 
89 

96 

90 
89 

88 
88 
88 
86 
86 

86 
88 
88 

88 
89 
89 

80 
88 
88 
88 
88 

86 
85 

S^ 

97 

97 
90 
88 
88 
88 

89 
89 
73 
85 
85 

85 
86 
86 
86 
86 

86 
86 
88 
88 
88 
88 

88 

2 

87 

3 

87 

4 

87 

5 

87 

6 

87 

7 

87 

8 

87 

9   

87 

10 

87 

11 

87 

12 

86 

13 

88 

14 

88 

15 

80 

16 

80 

17 

89 

18 

80 

19 

90 

20 

90 

21 

90 

22 

90 

23 

90 

24 

90 

25 

86 

26 

86 

27 

88 

28 

89 

29 

90 

30 

90 

31 

Note.— Discharge  determined  from  two  fairly  well  defined  rating  curves,  one  used  Oct.  1  to  May  14  and 
the  other  May  15  to  Sept.  27.  Discharge  Oct.  10,  Dec.  31,  Jan.  22  and  23,  Feb.  6,  8,  and  10,  May  8, 13-19, 
and  25-31,  June  1, 4, 9, 11, 12, 14,  and  15,  and  Aug.  18  computed  as  mean  of  determinations  of  hourly  discharge 
oo  account  of  fluctuations  m  stage.  Discharge  Sept.  2-11  and  28-30  obtained  by  indirect  method  for  shift- 
ing control. 

Monthly  discharge  of  Utah  Power  d  Light  Co.'a  tailrace  near  Logan,  Utah,  for 
the  year  ending  Sept.  SO,  1915. 


Month. 


Discbarge  in  second-feet. 


Majdmum.   Minimum.      Mean 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

FelMTiary 

March 

April 

May 

June 

July 

August 

September 

The  year 


139 
138 
120 
41 
31 
21 
16 
63 
92 
97 
97 
90 


I 


139 


106 
108 

60 

16 

14 

12 

13 
8.2 

13 

85 

73 

85 


8.2 


132 

128 
97.6 
19.9 
17.8 
15.5 
14.5 

.25.1 
60.4 
90.4 
87.4 
88.1 


65.0 


8,120 

7,620 

6,000 

1,220 

989 

953 

863 

1,540 

3,590 

5,560 

5,370 

5,240 


47,100 
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-LOOAS,  HTBB  PABX,  AHO  SMZTHFIELD  OAKAL  VEAB  LOGAV.  UTAH. 

IjXTATioN. — In  the  NE.  i  sec  31,  T.  12  N.,  R.  2  E.,  at  concrete  rating  flume 

about  half  a  mile  below  head  of  canal,  1  mile  below  city  power  plant,  1 

mile  above  plant  of  Utah  Power  &  Light  Co.,  and  3i  miles  from  I/>gan, 

Cache  County. 
Recdbds  available. — Fragmentary  records  1904-1912.     Fairly  continuous  records 

April  22,  1912,  to  September  30,  1915. 
Gage. — Stevens  continuous  water-stage  recorder  on  right  bank  near  lower  end 

of  ratihg  flume;  installed  June  6,  1913.    Records  April  22,  1912,  to  March 

31,  1913,  obtained  from  vertical  staff  gage  at  point  about  li  miles  below 

present  gage;  two  wasteways  between  the  two  points.    Prior  to  April  22, 

1912,  gages  were  maintained  at  various  points. 
Dkbcharge  measurements. — Made  by  wading  or  from  a  foot  plank  at  the  flume. 
CRAiiNEL  akd  control. — Rectaugular  concrete  rating  flume.    Stage  of  zero  flow, 

after  control  board  was  Installed  In  April,  1915.  0.35  foot. 
ExTSEicEs  OF  DisoHAiiGK. — Maxlmum  stage  recor.led  during  year,  2.36  feet  at  11 

a-   m.  May  6  (discharge,  107  second-feet)  ;  minimum  stage  recorded,  0.23 

foot  at  10  a.  m.  April  17  (discharge,  4  second-feet). 

1912-1915:  Maximum  stage  recorded,  2.46  feet  July  24,  1914  (discharge. 

114  second-feet) ;  minimum  discharge  probably  zero  (while  canal  Is  being 

cleaned). 
WufTKR  FLOW. — Recording  gage  usually  removed  during  winter.    A  small  flow 

of  water  is  maintained  for  domestic  use. 
inrcRsroNS. — ^None  above  the  gage. 

ttEGiTLATiON. — Flow  regulated  by  headgates  at  diversion  works. 
AccuR-\cT. — Records  good. 

Lofran,  Hyde  Park,  and  Smithfield  canal  diverts  water  from  Logan  River  near 
roTDer  of  sees.  29.  30,  31,  and  32,  T.  12  N.,  R.  2  E.,  for  irrigation  and  domestic 
698  In  the  territory  north  of  Logan.    The  water  is  not  returned  to  the  stream. 

IH»cMarff€    measurements  of  Logan^   Hyde  Park,  and  Smithfield  canal   near 
Logan,  Utah,  during  the  year  ending  Sept.  SO,  1915. 


1 

Vtait,    .             Made  by— 

1 

Oase 
hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

Qage 
height. 

Dis- 
charge. 

1 
"tmr   II  i'  J  J  Sanford ........... 

0.70 
.84 
L85 
1.61 

22.0 

T.i 

66 

July  15 

Aug.    6 

26 

Sept.   8 

Lynn  rrandall ...,,...  ^ 

Feei. 
L46 
1.18 
Lll 
L04 

See.-ft. 
49.0 

Im    -th  '  f.   W  Jordan 

do 

do 

L.W.  Jordan 

33  9 

■nr    tl       LTTin  CrWi#ll 

82.9 

jS  1  pSSriSdwU.::::.: 

\ ■ 1 

28.0 
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DaUp  diBcharge^  in  deoond-feet,  of  Ijogan,  Hyde  Park,  ond  SmHhfUid  canal  near 
Logan,  Utah,  for  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Apr. 

M«7 

Jane. 

July. 

Ang. 

Sept. 

1 

28 
28 
28 
28 
28 

28 
28 
28 
18 
13 

13 
16 

19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 

19 
19 
19 
19 
19 
19 

19 
19 
19 
10 
16 

17 
17 
17 
16 
16 

16 
'.WWW. 

22 
34 

46 
64 
02 
00 

88 

87 
63 
43 
82 
35 

54 

55 
63 
60 
64 

78 
73 
86 
100 
06 

06 
08 
00 
07 
84 

78 
77 
76 
76 
78 

38 
31 
78 
78 
70 
79 

82 
82 
81 
70 
70 

70 
78 
78 
70 
80 

79 
70 

78 
78 
76 

76 

77 
78 
76 
05 

104 
00 
01 
78 
63 

62 
61 
61 
61 
60 

60 
60 
58 
58 

58 

!? 

51 
51 
52 

51 
51 
51 
51 
51 

46 
44 
43 
43 
43 

43 
43 
42 
42 
43 

42 
42 
42 
42 
45 
46 

43 
36 
35 
35 
35 

35 
36 
37 
38 
87 

37 
87 
•    36 
33 
32 

33 
33 
33 
32 
32 

32 
32 
32 
32 
31 

30 
30 
SO 
30 
30 
30 

30 

2 

30 

3 

32 

4 

30 

5 

30 

6 

28 

7 

28 

8 

27 

9 

36 

10 

26 

11 

28 

12 

28 

13 : 

28 

14 

26 

15 

36 

16 

24 

17 

24 

18 

23 

19 

22 

20 

22 

21 

23 

22 

22 

23 

22 

24 

21 

25 

22 

26 

27 

28 

37 
36 
28 

29 

27 

30 

26 

31 

Note.— Disdiarge  determined  from  two  fairly  well  defined  rating  curves,  one  applicable  Oct.  1  to  Apr. 
21  and  the  other  Apr.  23  to  Sept.  30.  Recording  gage  out  Nov.  12  to  Apr.  2  and  no  records  were  kept;  prob- 
ably some  water  runninE  in  the  canal  all  winter  for  domestic  use.  Discharge  Apr.  22,  the  day  on  which 
control  board  was  probably  instaDed,  determined  by  using  the  first  rating  table  part  of  the  day  and  the 
second  for  the  remainder.  Discharge  Apr.  24,  26,  27,  and  30,  May  2.  4.  5,  10, 13,  20,  26.  and  27,  and  June 
20,  22,  and  24  determined  as  the  mean  of  determinations  of  hourly  dlscnarge  on  account  of  fiuctuatioDS  in 
head. 

Monthly  diaeharge  of  Logan,  Hyde  Park,  and  Sntithfleld  canal  near  Logan, 
Utah,  for  the  year  ending  SepL  SO,  1915, 


Month. 

Dischvys  in  second-feet. 

Run-off 
(total  m 
acre-feet). 

Accu- 

Maximum* 

lUntmnm 

Mean. 

racy. 

October 

28 
10 
00 

100 
104 
60 
42 
37 

13 
16 
4 

22 
60 
42 
30 
21 

30.8 
17.4 
19.6 
71.8 
77.3 
48.4 
33.6 
26.7 

1,2W 
380 
1,090 
4,410 
4,600 
2.980 
2,070 
1,500 

B. 

November  1-11 

R. 

April  3-30 

B. 

May 

A. 

June 

A. 

July 

B. 

August 

B. 

September 

B. 

LOOAV  VOBTHERH  OAKAL  HEAR  LOOAK,  TTTAH. 

Location. — In  sec.  36,  T.  12  N.,  R.  1  E.,  at  upper  end  of  the  timber-lined  section, 

about  800  feet  below  head  of  canal,  and  2  miles  above  Logan,  Cache 

County. 
Records  available. — June  6.  1913,  to  September  30,  1914 ;  May  13  to  December 

31,  1915. 
Gage. — Stevens  continuous  water-stage  recorder  on  right  bank   immediately 

above  lined  section  of  canal. 
Discharge  measurements. — Made  by  wading  or  from  foot  plank. 
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Charxtl  and  coKTKfL, — Bed  at  the  gage  is  composed  of  earth  and  gravel ; 
immediately  bek>w  is  s  timher-Uned  rectanguiar  section  which  contracts 
die  width  very  shghtly.  ▲  low  control  board  has  been  Installed  at  the 
upper  end  of  this  section,  making  stage  of  zero  flow  0.45  foot 

ExTBEMEs  OF  DI8CHABGB. — Msxlmiim  stsgo  rocordcd  during  year,  2.51  feet  at 
10  a.  m.  June  22   (discharge,  00  second-feet)    (canal  dry  part  of  year). 
1013-1015 :  Maximmn  stage  recorded,  2^  feet  July  15,  1018  (discharge, 
103  second-feet).     (C^nal  dry  most  of  nonirrigation  seasons.) 

Worm  FiX)W. — No  record  kept  during  winter ;  canal  usually  dry. 

DivEBsioNs. — Above  all  diva^ions. 

BncLATioN. — Flow  regulated  by  head  gates  at  point  of  diversion. 

AccTRACT. — Records  only  fair. 
Ibe  Logan  Northern  canal  heads  in  the  right  bHUk  of  Logan  River  hi  the 

SW.  i  NVV.  i  sec.  36.  about  350  feet  below  the  State  dauL    The  water  U  used 

priinarily  for  irrigation  and  Is  not  returned  directly  to  the  stream. 

BMCftsrye  memsurementt  of  Loffon  yarthem  canal  near  Logan,  Utah,  during 
the  year  ending  Sept,  SO,  1915, 


Dite. 

Made  by— 

bdSSrt. 

Di». 

CbKSB. 

Date. 

Made  by- 

Gage 
height. 

Dls- 
eharfe. 

iiy.  13 
JqIt    1 

T-ynn  rnrndftll ........ 

JNtL 
1.30 
1.96 
1.W 

"it. 

70 

Aug.    5 

as 

8«pt.    8 

^^ynfi  Cnuidall ......... 

1.40, 
1.35 
LOl 

38  8 

PorUrand  West 

Lyan  Ctandall .^. 

do. 

31.5 

15 

Is  w,  Jordin 

22.2 

Billy  dUcTiarge,  in  second-feet,  of  Logan  Northern  oanal  near  Logan,  Utah, 

for  1915. 


Day 

^y 

Jcme 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

, 

40 
40 
15 

1 

1 
0 
22 
50 
10 

50 
50 
49 
40 

49 

40 
51 
01 
79 
88 

90 
90 
92 
70 
68 

70 
71 

70 
70 
70 

70 

60 
58 

57 
54 
54 
52 
•4 

52 
52 
52 
S3 
52 

52 

46 

47 
52 
46 

45 
44 

43 
44 
44 

43 
44 

44 
44 

41 
41 

88 

86 
35 
87 

» 

38 
39 
80 
38 
88 

87 
37 
36 
86 
35 

33 
33 
34 
34 
33 

33 
33 
32 
32 
32 

31 
31 
31 
31 
31 
31 

SI 
81 
31 
31 
30 

83 
22 
22 
23 
23 

23 
23 
23 
22 
22 

22 

22 
22 
21 
15 

0 
0 
0 
0 
0 

0 
10 
22 
22 
22 

22 

22 
22 
22 
22 

82 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 

22 
22 
22 
30 

56 

56 
.% 
56 
56 

41 
22 
22 
22 
18 
25 

25 
26 
25 
M 
24 

24 
26 
30 
30 
30 

26 
23 
23 
90 
29 

82 
24 
24 
22 
6 

6 
4 

4 
11 
12 

8 
5 
5 
•    5 
5 

1 

L„ 

1 

1 

5..  .                                  ., 

f. 

J 

1 

S 

^.. 

1J_ 

IL 

11 

U 

u 

20 
H 

70 

71 
72 
68 
51 
39 

30 
30 
30 
30 
31 

18 

1 

11 

40 
40 

15 

3 

h 

I* 

JR....      :          

2 

X, 

1 

m 

.5 

3. 

K^ 

£ .                 

0 
0 
0 

3L-, 

0 

r 

0 

5 

0 

a 

0 

».„ 

1 

2 

HoK.— DisdiarKe  detmnined  from  poorly  defined  rating  curves,  used  as  Tollows:  May  13  to  July  , 
Afli.  28  to  8«pt.  26,  Sept.  27  to  Oct.  19,  Oct  21  to  Dec.  31.  Discharge  July  2  to  Aug.  25  and  Oct.  20  detor- 
Bb«i  by  tndlrwt  m^Ouxi  for  shifting  oootroi;^May  12,  26  and  28.  June  3  and  8,  Sept.  20,  27.  Oct.  26, 30, 
AQv.  15, 16,  and  19,  and  Dec  10  detennined  l^  uaing  the  mean  oi  detennlnations  oi  hourly  discharge,  on 
^oeount  o(  suddm  changes  in  flow. 
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Monthly  discharge  of  Logan  Northern  canal  near  Logan,  Utah,  for  1915, 


May  12-31.. 
June........ 

July 

August 

8«>pt*»mber.. 

October 

November.. 
December.. 


Month. 


The  period. 


Discharge  in  secood-feet. 


Maximum.  Minimum.      Mean. 


37.6 
52  4 
50.6 
34  5 
18.6- 
28.3 
18.5 
3.53 


Run-off 
(total  in 
acre-feet). 


1,490 
3,120 
3,110 
2,120 
1,110 
1,740 
1,100 
217 


Accu- 
racy. 


14,000 


BLACKSMITH  FORK  ABOVE  XTTAH  POWER  ft  LIGHT  00/8  DAM,  NEAR    ' 

HYRVM,  UTAH. 

Location. — In  the  NE.  \  sec.  8,  T.  10  N.,  R.  2  E.,  1  mile  above  the  diversion  dam 
of  Utah  Power  &  Light  Co.,  3i  miles  above  power  plant,  and  6  miles  from 
Hyrum,  Cache  County. 

Drainage  area. — 260  square  miles  (measured  on  topographic  maps  and  map  of 
Cache  National  Forest). 

Records  available.— Jwly  19,  1900,  to  December  31,  1902 ;  November  28,  1913, 
to  September  30,  1915. 

Gage. — Stevens  continuous  water-stage  recorder  on  left  bank  500  feet  above 
wagon  bridge  and  nearly  a  mile  above  dam  installed  November  28,  1913. 
A  gage  at  old  toll  gate  in  mouth  of  canyon  3^  miles  downstream  was  used 
July  19,  1900,  to  December  31.  1902.     Flow  about  the  same  at  both  points. 

Dischapoe  measurements. — Made  by  wading  about  three-eighths  mile  above 
gage  or  from  a  cable  a  quarter  of  a  mile  above  gage.  Conditions  at  wading 
section  good ;  at  cable  poor,  especially  at  high  stages. 

Channel  and  control. — Bed  rough  but  fairly  permanent;  one  channel  at  all 
stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.71  feet,  at 
1  p.  m.  October  1  (discharge,  124  second-feet)  ;  minimum  stage,  1.1  feet, 
at  8  a.  m.  January  23  (discharge,  53  second-feet). 

1913-1915;  Maximum  stage  recorded,  3.39  feet.  April  21,  1914  (dis- 
charge, 669  second-feet)  ;  minimum  stage,  1.1  feet  January  23,  1915  (dis- 
charge, 53  second-feet). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected,  as  current  is 
swift  and  turbulent.    Oi>en-channel  rating  curve  assumed  applicable. 

Diversions. — Above  all  important  diversions. 

Regulation. — ^NOne. 

Accuracy. — Records  fair. 

Discharge  measurements  of  Blacksmith  Fork  above  Utah  Power  d  TAght  Co*8 
dam,  near  Hyrum,  Utah,  during  the  year  ending  Sept,  SO,  1915. 


Date. 

Made  by— 

Gaffe 
height. 

IMS- 

Date. 

Made  by- 

he^St. 

Dla- 
charge. 

Nov.  10 

J.  J.  Sanford 

FtH. 
1.58 
1.45 
1.45 
L50 
L54 

Sec.-n. 
103 
04 
97 
88 
96 

May  27 

June  30 

July  26 

Aug.    6 

25 

L.  C.  Monson 

Feet. 
1.55 
L46 
1.40 
1.39 
L37 

See.-ft. 
106 

Jan.    29 

L.  W.  Jordan 

E.  A.  Porter 

01 

Mar.   15 

L.  C.  Monson  n 

L.  C.  Monson 

76 

Apr.    2 
May   13 

J.  J.  Sanford 

Lynn  Crandall . . . .  x  ^ 

73 

Lynn  Crandall 

do 

71 

•  Employee  of  Utah  Power  ft  Light  Co. 
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O^p  dUcharfff,  in  second- frt^t,  of  Blackimith  Fork  ahove  Utah  Power  d  Light 
Co.  s  dam,  near  Hprunx^  Utah,  for  the  year  ending  Sept.  30,  1915, 


0.7. 

Oct  1  Nor,  1  nec    j 

Jan. 

Feb. 

Mar. 

Apr. 

M»J. 

JUIM. 

July. 

AU«. 

Sept 

J 

12 

m 

120 
119 
130 

119 
Hi 
117 
115 
114 

114 

m 

110 

no 
no 

lOS 
107 
107 
105 
105 

102 
102 
104 
98 
107 

107 
104 
98 
90 
9^ 

7  5 
i  s 

'   m 
m 

100 
102 
102 

102 
102 
102 
102 
99 

90 
100 
100 
102 
108 

104 
104 
106 
10! 

lOr 

10 
10 
IC 
\i 

I 
i   .... 

"8/      lim 

' 

103 
OS 
99 
96 
90 

90 
90 

96 
96 

9e 

90 

96 

98 

96 

lOO 

lOO 
106 

m 

94 

W 

M 

60 
60 
68 
70 

104 
96 
02 
06 
06 
06 

04 
04 
06 
04 
03 

00 
06 
06 
06 
00 

06 
06 
03 
03 
08 

04 
04 
04 
04 
04 

08 
02 

08 
08 
08 

92 
00 
80 

80 
00 

08 
08 

03 
08 
08 
09 
08 

08 
08 

06 
06 
06 

06 
06 
04 
03 
08 

00 
00 
00 
03 
03 

90 
90 

80 
90 

87 
84 

86 
86 
00 
107 
100 

00 
103 
114 
107 
103 

103 
100 
103 
104 
104 

106 
114 
110 
110 
108 

108 
107 
107 
105 
103 

100 
100 
100 
100 
100 



100 
100 
00 
00 
06 

00 
00 
06 
06 
00 

100 
00 
06 
00 

08 

04 
00 
104 
103 
103 

103 
107 
105 
104 
107 

105 
105 
100 
102 
100 

103 
104 
103 
100 
103 

105 
103 
100 
100 
100 

00 
104 
103 
100 

00 

06 
08 
06 
08 
06 

04 
03 
03 
03 
08 

00 
00 
00 
00 
93 

00 
00 
00 
00 

87 

86 
86 
88 
84 
83 

83 
83 
83 
83 
83 

83 
83 
83 
80 
80 

83 
83 
80 
80 
80 

76 
75 
75 
74 
74 
74 

76 
75 
74 
72 
71 

74 
72 
74 
72 
72 

71 
71 
71 
60 
60 

70 

60 
70 
71 
70 

60 
68 
60 
70 

n 

70 

60 
70 
60 
60 
70 

70 

1    1 

i         108 
/       lia 
/       lia 

na 

lia 
1<M 

lOS 

lOry 
lorz 

107 

72 

]"::::. ' 

83 

1   J 

76 

5       

77 

1 

6 

74 

72 

« 1 

72 

r:: ' 

71 

la. 

72 

11  ' 

80 

2          

81 

u    

78 

14        

lO*    I 
104    1 

lOO    I 
10&    \ 
108   1 

1        ^^^    1 

1            ^O  1 
\         \\7    ' 

r  \       ^o« 

7  \         104 
e  \          104 
»  \         104 
3f7   \          104 
10   \          104 
...'          102 

78 

Ij    

77 

\A     

76 

i:    

74 

i^ 

74 

0 , 

» 

a 

76 
76 

74 

74 

a       

76 

ji 

5 

S 

76 

78 

86 
81 

> 

s 

3) 

81 
80 
80 

1 

I 

)/';3/ft/j/  diBcharge  of   Blackumiih  Fork  above  Utah  Power  A  Light  Co.*s  dam, 
near  Hyrtitn,    Z'tnK  for  the  year  ending  Sept.  30,  J 915, 


Itonth. 


Discharge  in  second-feet. 


Maximum. '  Ifinimum.      Mean. 


Otober 

No^xnber 

Dpcembe- 

iiaoary 

Fe' juary 

Mirth 

»'.ril 

Ji^y 

tene 

Mj 

K^S^OsX 

S€pteml)er 

Tbfi  year. 


122 
110 
117 
108 
99 
98 
114 
107 
105 
&0 
75 
86 


100 

103 

106 
93.4 
03.6 
91.9 

103 

101 
07.5 
82.0 
70.8 
76.5 


Run -off 
(totalin 
acre-feet). 


6,700 
6,070 
6,520 
5,740 
5,200 
5,650 
6,130 
6,210 
5,800 
5,040 
4,350 
4,550 


122 


I 


93.9  I 


68,000 


Aoco- 
racy. 


BLACKSMITH  70BK  AT  XTTAH  POWEB  ft  LIGHT  00.*8  PLAHT  HEAB 
HTHVM,  XTTAH. 

1>x:ation. — In  sec  11,  T.  10  N.,  R.  1  B.,  immediately  above  wagon  bridge,  300 
feet  above  confluence  of  the  Utah  Power  &  Light  Co.*s  tailrace  with  main 
stream,  and  21  miles  east  of  Hyrum,  Cache  County. 

I^mAiNAOE  AB£A. — ^Not  measured. 

UncoBDS  AVAILABLE. — April  15,  1914,  to  September  30,  1915. 

(jage. — Stevens  continuous  water-stage  recorder  on  right  bank. 

Dj8chabg£  measurements. — Made  by  wading  or  from  cable  at  gage. 

Cha^wel  and  cx)NTBOL. — Bed  composed  of  gravel  overgrown  with  aquatic  plants. 
Concrete  cut-off  wj^ll  installed  about  10  feet  bolow  i^ixac  forms  control. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Extremes  of  dischabge. — ^Mnximum  stitge  recorded  during  year,  4.68  feet  nt 
6  a.iu.  October  5  (discharge,  117  second-feet) ;  mini'inum  stage,  3.79  feet 
June  24-27  ( discharge,  9  second-feet). 

1914-1915 :  Maximum  stage  recorded,  QJ20  feet  A^U  21,  1914  (discharge, 
about  5(X)  second-feet)  ;  minimum  stage,  8.79  feet  June  24-27,  1915  (dis- 
charge, 9  second-feet). 

WiNTEB  FLOW. — Stage-dlscharge  relattlon  not  affected  by  ice,  as  low-water  flow 
is  maintained  by  springs  a  short  distance  above  gage. 

Diversions. — ^Water  diverted  for  poAver  development  by  Utah  Power  &  Light 
CJo.  2i  miles  above  station,  is  returned  to  stream  800  feet  below  gage.  Dur- 
ing low-water  periods  entire  flow  is  div^ted,  axid  the  records  obtained  at 
the  gage  represent  Inflow  from  springs  l)etween  diversion  dam  and  gage. 
The  Hyrum  city  power  canal  diverts  water  300  feet  below  gage  at  the 
moQth  of  tailrace  of  the  Utah  Power  &  Light  Co.  Station  is  above  all  di- 
•  .   versions  for  irrigation. 

Regulation. — See  diversions. 

AccuBACY. — Records  good. 

Discharge  measurements  of  Blacksmith  Fork  at  Utah  Power  d  Light  Co.*s  plant 
near  Hyrum,  Utah,  4uring  the  year 'ending  Sept.  SO,  1195. 


Date. 

Made  by- 

he^. 

Dis-     i 
charge.  1 

Date. 

Hade  by- 

hei^t. 

Dis- 
charge. 

Nov.  10 

J.  J.  Sanford 

Ftet. 
3.86 
3.83 
3.84 

Sec.-ft. 
12.5 
12.8 
12.0 

May   12 
Aug.     6 

Lynn  CrandaU 

Feet. 

3.83 
3.82 

See.-ft. 

lao 

Jan.    29 

I^.  w.  Jordan ...  . .  x  ^  . 

...'..do '.'.'... 

10.7 

Apr.     2 

J.  J.  Sanford 

Daily  discharge,  in  second-feet,  of  Blacksmith  Fork  at  Utah  Power  d  Light  Co.*s 

plant  near  Uyrum,  Utah, 

for  the  year  ending  Sept.  SO,  1915. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

15 
14 
14 
79 

89 

57 

23 
20 
17 
17 
17 

16 
15 
17 

13 
13 
12 
12 
12 

9.6 
9.6 
9.6 

10 

10 

10 
10 
11 

13 
13 
13 
12 
12 

12 
12 
12 

11 
11 
12 
17 
14 

13 
14 
20 

12 
12 
12 
12 
12 

11 
11 
11 

U 
11 
11 
10 
10 

10 
10 
10 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 

9.6 
10 
10 
10 
10 

10 
10 
10 

9.6 

2 

9.6 

3 

0.6 

4 

10 

6 

10 

6 

10 

7 

10 

8 

82 

10 

9 54 

16 

11 

12 

15 

11 

10 

9.0 

10 

10 

10 53 

13 

11 

12 

13 

10 

10 

9.0 

10 

10 

11 ,        47 

14 

11 

12 

13 

11 

10 

9.0 

10 

10 

12 44 

15 

12 

12 

14 

11 

10 

9.0 

10 

11 

13 :« 

19 

11 

13 

14 

11 

9.6 

9.0 

10 

10 

14 oO 

17 

13 

12 

13 

10 

9.6 

9.0 

10 

10 

15 LS          17 

12 

12 

13 

10 

9.6 

9.0 

10 

-10 

1« 17           13 

12 

11 

15 

10 

9.0 

9.0 

10 

10 

17 26  1        13 

11 

11 

17 

10 

9.0 

9.0       10 

10 

18 .3           13 

U 

12 

U 

15 

10 

9.6 

9.0  1     10 

9.6 

19 '       iro  '       11 

12 

12 

11 

16 

10 

9.6 

9.0       10 

9.6 

20 21 

12 

12 

12 

U 

14 

10 

9.0 

9.0 

9.6 

10 

21 21 

12 

12 

18 

11 

14 

10 

9.0 

9.0 

9.6 

10 

22 21 

13 

12 

13 

11 

14 

10 

9.0 

9.0 

9.6 

9.6 

23 21 

13 

12 

13 

•     11 

14 

10 

9.0 

9.6 

9.6 

9.6 

24 23 

13 

13 

11 

13 

11 

13 

11 

8.6 

9.6 

9.6 

9.6 

25 23 

13 

13 

11 

13 

11 

13 

11 

8.6 

9.6 

9.6 

10 

26 24 

13 

13  i     12 

13 

11 

13 

11 

8.6 

9.6 

9.6 

11 

27 25 

13 

13       11 

13 

11 

13 

11* 

8.6 

9.6 

9.6 

11 

28 

21 
21 

13 

13 

12  1    11 
12       11 

13 

11 
11 

13 
13 

11 
11 

8.6 
9.0 

9.6 
9.6 

9.6 
9.6 

11 

29 

11 

30 ;        23 

13  ,        11  1      9.6 

U 

13 

11 

9.0 

9.6         9.6 

U 

31 1        24 

1 

1        11 

9.6 

11 

11 

9.6         9.6 

Note.— Discharge  dettrniined  from  t   fairly  well  defined  rating  curve. 
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#too>giyB  «f  Bkuakmdtk  l^ork  ai  UP^h  Power  S  Liffht  Oo,*9  pkmt  nettr 
Ewntm,  Otmh,  for  the  yoor  mMnp  8epi,  SO,  1915, 


Month. 


Dbcharg*  in  seecmd-fMt. 


Ift^T^mnm-     IHn|tT^iiin,        IfdBll. 


Ron-ofl 

(total  in     ^^^ 
acre-feet).    ^*^' 


Aoou- 


October... 
NtvBober 
Deeember. 
iMBtaxj... 
Wbnaij,. 
Mtfeh 

is?.:::::; 

Jvm. 

Wy 

MB] 

Tbeyev. 


16 
13 
13 
13 
20 
13 
11 
0.0 
10 
11 


U 

11 

11 
t.O 
f.0 

U 

11 

10 
8.0 
0.0 
0.6 
0.6 


88.6 
14.8 
13.3 
11.1 

u.e 

11.6 
13.0 
10.8 
0.83 
0.17 
0.83 
10.1 


2,070 
881 
7» 
682 


644  I  B. 

713  '  B. 

827  I  B. 

664  I  B. 

667  C. 

564  I  B. 

604  I  B. 

001  B. 


8.6 


13.3 


0.670 


BLACXSmXK  FOSX  SELOW  VTAH  POWSB  «  LXOXT  0O.»8  PLAVT  VSAS 

ETmUM,  VTAX. 

Location.— In  sec.  2,  T.  10  N.,  R.  1  E.,  six  or  seven  hundred  feet  below  heading 
of  Hyrum  city  power  canal  and  mouth  of  Utah  Power  &  Light  Ck>.'s  tail- 
race,  and  about  2i  miles  east  of  Hyrum,  Cache  Oounty. 

DiACfAflB  ABEA. — ^Not  measurcd. 

anoBDS  AVAHjkBLB. — May  16,  1904,  to  December  81,  1910;  April  15,  1914,  to 
SQ)tember  30,  1915. 

GiGi.— Stevens's  continuous  water-f^ge  recorder  on  right  bank ;  installed  April 
15,  1915.  Gage  used  1904-1910  was  a  vertical  staff  about  300  feet  above 
present  site  and  at  different  datum. 

DiscHAUc  MEA8UBKMENT8. — Made  by  wading  at  yarlous  sections  or  from  cable 
about  100  feet  below  gage.  Ooodltions  for  measuring  poor  and  tliere  are 
{q)rings  all  along  this  section  of  the  river. 

Chan.xkl  aud  control. — Bed  composed  of  gravel  and  boulders;  steep.    Banks 
low  and  covered  with  wlllews,  but  will  probably  not  be  overflowed  except 
during  extraordinary  floods.    Concrete  wall  about  10  feet  below  gage  acts 
%as  oontn^.     Stage  of  zero  flow,  4.4  feet 

ExTiEMEs  OF  DiscHABGB. — Maximum  stage  recorded  during  year,  5.40  feet  at 
4.30  p.  m.  May  24  (discharge,  64  second-feet) ;  minimum  stage,  4.60  feet 
at  5  p.  m.  March  13  (discharge,  6  second-feet). 

1904-1910,  and  1914-15:  Maximum  stage  recorded,  6.8  feet  AprU  16, 
1907  (discharge,  1,810  second-feet)  ;  minimum  stage,  4.60  feet  March  13, 
1915  (discharge,  6  second-feet).    New  datum  In  1915.    See  gage. 

WiNTEB  FLOW. — Stagc-dlschargc  relation  not  usually  affected  by  Ice,  on  account 
of  springs  in  the  vicinity. 

DinasiONs.— Water  diverted  above  station  by  Hyrum  city  power  canal  is  re- 
turned to  stream  about  a  quarter  of  a  mile  downstream.  The  Utah  Power 
k  Light  Co.  diverts  about  2i  miles  upstream,  but  the  tallrace  of  this  plant 
enters  just  above  head  of  city  canal. 

RwuLATioN.— Flow  at  gage  affected  by  operation  of  the  two  plitnts. 

iccuRACY.— Records  peor. 
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Discharge  measurements  of  Blacksmith  Fork  below  Utah  Potoer  d  lAffht  Co*9 
plant  near  Ilprum,  Utah^  during  the  year  ending  Sept.  50,  1915, 


r>at«. 

Made  by— 

Gapo 
height. 

charge. 

1 

Pat«. 

Made  by- 

Oace   Dl». 
height,  charge. 

Not.  10a 

J.  J.  Sanford 

Feet. 

4  NQ 

22.5 
8.5  1 

16.0  ' 
4.9 

May  12a 

Lynn  Crandall.. ....... 

Feet.     See  -ft. 
4.M     12.7 

10 

do i   4.89 

June  30 
Aug.  «a 
Aug.  25a 

E.  A.  Porter 

4. 76     13. 4 

Jan.  29a 

L.  W.  Jordan 

4.73 
4.73 

4.6^^ 

T^ynn  Crandall 

4. 74     14. 1 

29 
Apr.  2fl 

do 

J.  J.  Sanford 

do 

4.68     11.6 

1 

1 

a  Measured  above  gage.    Inflow  between  this  point  and  cable  section. 

Daily  discharge,  in  second-fed,  of  Blacksmith  Fork  below  Utah  Power  d  Light 
Co.'s  plant  near  Hyrum,  Utah,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

39 

28 

21 

16 

13 

11 

10 

24 

22 

15 

13 

10 

2 

39 

24 

20 

16 

13 

12 

10 

24 

22 

15 

14 

10 

3 

39 

27 

20 

15 

14 

11 

11 

24 

21 

16 

14 

12 

4 

23 

27 

20 

15 

14 

12 

15 

22 

21 

16 

14 

10 

5 

31 

25 

20 

17 

14 

12 

12 

21 

22 

15 

13 

U 

5 

29 

25 

20 

15 

13 

11 

13 

20 

22 

15 

14 

10 

7 

30 

24 

19 

15 

14 

11 

14 

20 

22 

15 

12 

10 

8  . 

32 
30 

24 
24 

19 
18 

15 
14 

12 
13 

10 
10 

17 
18 

20 
20 

23 
24 

14 
14 

13 
13 

10 

9 

10 

10 

31 

23 

17 

13 

13 

10 

17 

20 

23 

14 

14 

10 

11 

33 

21 

19 

14 

13 

10 

15 

20 

23 

15 

12 

11 

12 

33 

21 

18 

14 

13 

10 

16 

21 

24 

14 

12 

12 

13 

32 

23 

17 

13 

14 

10 

17 

23 

24 

12 

12 

11 

14 

32 

20 

17 

13 

12 

0 

17 

18 

24 

14 

12 

11 

15 

31 

23 

15 

12 

12 

10 

19 

19 

24 

17 

14 

10 

16 

30 

22 

13 

12 

11 

10 

21 

20 

23 

12 

12 

IG 

17 

30 

26 

12 

12 

11 

10 

23 

20 

24 

11 

12 

10 

IS 

31 
30 

28 
17 

12 
12 

12 
12 

12 
12 

10 
10 

26 
23 

21 
20 

26 
26 

13 
12 

13 
13 

10 

19 

10 

20 

29 
29 

17 
20 

12 
12 

13 
19 

11 
11 

9 
9 

22 
22 

20 
28 

26 
26 

14 
14 

13 
12 

10 

21 

10 

22 

28 

21 

14 

15 

11 

9 

23 

34 

25 

15 

11 

10 

23 

27 

21 

14 

13 

11 

10 

22 

34 

24 

15 

11 

10 

24 

27 

21 

13 

17 

11 

9 

23 

50 

23 

15 

10 

10 

2o 

27 

21 

14 

18 

11 

10 

27 

39 

15 

14 

10 

10 

2rt 

27 
27 
30 
24 
25 
25 

21 
22 
22 
21 
21 

14 
16 
16 
16 
15 
17 

23 
18 
14 
13 
14 
14 

11 
U 
11 

10 
10 
10 
10 
9 
10 

23 
23 
24 
24 
24 

22 
22 
21 
21 
24 
22 

14 
14 
14 
14 
14 
15 

10 
10 
10 
10 
10 
10 

«it 

27 

2S 

10 

29 

10 

30 

10 

31 

NoTB.— Discharge  determined  Irom  a  poorly  defined  rating  curve. 
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Monthly  dUcharoe  of  Blachsfnith  Fork  heUow  Utah  Power  d  Light  CoM  plant 
near  Hyrum,  Utah,  for  the  year  ending  Sept,  50,  1915, 


Month. 

Diacharfe  In  sMond-feet. 

Run-off 
(total  in 
acre-feet). 

Accth 

lg§.TlTpiifn- 

Mean. 

racy. 

October ..    .. 

39 
28 
31 
23 
14 
12 
27 
50 
26 
17 
14 
14 

23 
17 
12 

12 
11 
9 
10 
18 
14 
11 
10 
10 

3ao 

22.7 
16.2 
14.7 
12.2 
10.1 
19.0 
2J.7 
21.7 
14.2 
12.0 

ia4 

1.840 

1,350 

996 

904 

678 

631 

1,130 

1,460 

1,290 

873 

7J8 

019 

C. 

Noronber 

C. 

Decembo^ 

C. 

JmoMT 

C. 

fttniaiy *. 

D. 

KS^. :::.::::::::::::::::: 

D. 

April 

D. 

£r: 

D. 

Se. . :.: :,.:::::::::::::::::::::::::::::::: 

D. 

July 

C. 

topJSt 

C. 

September 

C. 

The  year 

50 

9 

17.3 

12,500 

HTBXrX  OITT  POWEB  CAVAL  NEAB  KTBXTM.  UTAH. 

Location.— In  sec.  2,  T.  10  N..  R.  1  B.,  about  300  feet  below  head  of  canal  which 
diverts  immediately  below  confluence  of  Utah  Power  &  Light  Co.'s  tailrace 
with  main  stream;  about  2i  miles  east  of  Hyrum,  Cache  County. 

Records  a vau^abui.— 1904-1910,  and  April  15,  1914,  to  September  30,  1915. 
Records  from  1904-1910  were  published  under  head  **  Blacksmith  Fork  (or 
Hyrum)   power  plant  race  near  Hyrum,  Utah." 

Gage.— Stevens  continuous  water-stage  recorder  on  right  bank  immetliately 
below  footbridge.  Gage  used  1904-1910  was  a  vertical  staff  at  approxi- 
mately same  site  but  different  datum. 

DiscHABGB  icsASUREMENTS. — Made  from  footbridge  or  by  wading. 

C?HAj?NEL  AND  coNTBOL. — Bed  composed  of  earth  and  gravel.  Right  bank  cov- 
ered with  willows.    Control  not  clearly  defined. 

EiTSEMEs  OF  DiscHABGE. — ^1904-1910,  1914-15*.  Maxlmum  stage  recorded,  6.5 
feet  at  6  p.  m.  April  3,  1915  (discharge,  128  second-feet)  ;  minimum  stage, 
148  feet  at  7.30  a.  m.  August  15,  1915  (discharge,  9  second-feet). 

WufTEB  FLOW. — Stage-discharge  relation  not  seriously  affected  by  Ice;  open- 
water  rating  curve  used  to  determine  discharge. 

DiVKESioN  s. — None. 

RffiULATioN. — Flow  regulated  by  gates  at  head  of  canal. 

AccuiLACY. — Records  good. 

(^nai  diverts  water  from  left  side  of  Blacksmith  Fork  in  sec.  2,  T.  10  N., 
R.  1  El,  immediately  below  tailrace  of  Utah  Power  &  Light  Go,  Water  Is  used 
for  power  development  at  the  Hyrum  city  power  plant  and  is  returned  to  the 

rirer. 

Dvtcharge  measurements  of  Hyrum  city  potter  canal  near  Hyrum,  Utah,  during 
the  year  ending  Sept,  SO  1915. 


D«te. 

Made  by- 

hc^t. 

Pis- 
charge. 

Date. 

Made  by- 

Gace 
height. 

charge. 

Not  10 

J  J   55^nford              

Feet. 
6.19 
6.  OS 
6.07 

SK.'ft. 

99 

Mftv    12 

Lynn  Crandall 

Feet. 
6.15 

See.'ft. 
92 

luL  23 

L.  W  Jordin 

<W    1  Aug.    6 

.- '   do 

5.  Si 

m 

Apr.    2 

J.  J.  Sanford 

94    1            25   1 do 1      5.SH 

7.) 

' 
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SUBFACE  WATBB  SVVTUl,  tti&,  PABT  X. 


BaOy  diachcave,  in  seeomdfeei,  of  H^frmm  etip  p^wer  emnal  near  Mymmi,  Cta*, 
fm-  the  year  ending  Seftt,  SO,  1915. 

Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

li«T. 

Jtme. 

Jnly. 

Aug. 

Sept. 

1 

99 
99 
99 
34 
98 

103 
102 
103 
100 
101 

100 
100 
98 
98 
97 

96 

97 
98 
98 
97 

98 
97 
97 
98 
99 

99 
99 
103 
97 
99 
98 

101 
99 

100 
99 
99 

97 
95 
05 
97 
98 

95 
94 
95 
94 
95 

94 
101 
97 
87 
85 

91 
91 
01 
90 
90 

91 
91 
93 
93 
91 

90 
93 
94 
04 
94 

90 
04 
90 
90 
88 

88 
88 
88 
88 
88 

94 
94 
94 
93 
94 

00 
86 
86 
86 
80 

93 
08 

93 
93 
94 
94 

94 
93 
94 
94 
99 

97 
96 
96 
94 
91 

93 
93 
93 
91 
93 

94 
04 
94 
03 
03 

93 
80 
70 
75 
77 

88 
94 
93 
90 

88 
88 

80 
80 
86 
88 

85 

83 

84 
84 
88 
84 

88 
87 
91 
80 
88 

84 
84 
88 
84 
83 

85 
84 
86 
84 
85 

85 
84 
83 

84 
88 
88 
88 
86 

86 

85 
65 
85 
86 

84 
86 
84 
89 
87 

88 
86 
88 
86 
86 

84 
86 
84 
88 
88 

88 

88 

88 
90 

88 
91 

88 
88 
93 
100 
97 

97 
96 
107 
107 
104 

103 
103 
105 
105 
106 

109 
111 
105 
108 
107 

W7 

106 
105 
105 
06 

105 
104 
104 
104 
104 

104 
104 
99 
07 
07 

07 
06 
04 
06 
04 

94 
04 
104 
00 
86 

00 
04 
90 
00 

88 

72 
74 
7J 
54 
70 

87 
86 
86 
85 
80 
85 

84 

87 
84 
84 
83 

84 
85 
84 
95 
80 

83 
83 
84 
81 
97 

78 
76 
73 
73 
69 

70 

68 
67 
68 
68 

68 
69 
69 
70 
7D 

70 
68 
68 
68 
67 

67 
68 
68 
66 
67 

68 
66 
65 
66 
83 

66 
63 
65 
65 
65 

65 
66 
66 
76 
63 

64 
64 
64 
W 
64 
62 

65 
65 
66 
64 
63 

«8 
66 
65 
«5 
65 

«3 
03 
62 
63 
60 

63 
64 
64 
66 
05 

65 
63 
06 
68 
71 

70 
69 
69 
68 
4& 
68 

68 

a 

71 

3 

83 

4 

74 

5 ; 

70 

6 

71 

7 

69 

8 

m 

0 

09 

10 

70 

11 

74 

la 

75 

13 

74 

14 

73 

15 

71 

10 

70 

17 

07 

18 

08 

19 

70 

ao 

08 

31 

07 

aa 

07 

83 

08 

34. _ 

08 

35 

09 

36 

83 

37 

74 

38 

00 

39 

09 

30 

08 

31 

Note.— Discharge  determined  from  a  rating  curve  well  defined  between  50  and  110  aeeond-feet.    Re- 
cording gage  not  operating  properly  Oct.  5,  Dec.  11-14, 21, 23, 35,  and  31,  and  July  4;  disctiar^c  interpolated. 

Monthly  discharge  of  Hyrum  city  power  canal  near  Hyrum,  Utah,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


October 

November. . . 
December... 

January 

February.  .. 

March 

April 

May 

June 

July 

August 

September... 

The  year 


Discharge  m  gecond-feet. 


Maximoni.  Minimom.      ^JftftF*. 


102 
101 
94 
90 
91 
91 
HI 
104 
97 
83 
71 
83 


Ul 


98.6 
04.3 
91.0 
00.5 
84.8 
86.7 
103 
88.6 
77.7 
66.7 
65.4 
71.0 


84.8 


Run-off 
(total  in 
aore-faet). 


6,090 
5,610 
5,600 
5,560 
4,710 
5,330 
6,130 
5,450 

4,oao 

4,106 
4,020 
4,220 


61.400 


Aooo- 
racy. 


WEST  SIDE  CANAL  NEAR  COLLINSTOK,  TTTAH. 

Location.— In  the  NW.  i  sec.  34,  T.  13  N.,  R.  2  W.,  at  Wheelon  siding  on 
the  Oregon  Short  Line  liallroad,  about  000  feet  below  the  penstock  of  the 
Utah  Power  &  Light  Co.'s  Wheelon  plant,  1,000  feet  northwest  of  gaging 
station  oi\  Bear  River  and  4  miles  north  of  Collinston,  Boxelder  County. 

Recobds  AVArLABU':. — June  1,  1912,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  on  left  bank  installed  May  22,  1914,  at  same 
site  and  datum  as  inclined  staff  gage  used  prior  to  that  time. 

Discharge  measurements. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  earth  and  gravel ;  banks  steep  and 
clean.    Control  not  well  defined,  but  seems  fairly  permanent 
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I  m  umrvkmn-  MaTlwnm  stoflft  leoocdcd  during  swar^  7A  fast  Jane 

21  (discharge,  516  second-CMt) ;  canml  drj  April  8-25. 
Ifil2r-iai5:  MaTlmnm  stage  recorded,.  7.86  feet  July  1,  1912  (diacharge, 

563  second-feel) ;  CMial  dry  February  17-24,  April  7-29,  1918,  and  April 

8-25.1915. 
Wnms  FLOW. — Stage-diacliargft  reUttkm  seriously  aifected  at  times  by  ice; 

siflCnftrge'  net  oet^^uneu* 
DivBMioNB.— Water  is  taken  o«t  of  canal,  about  600  feet  above  gage,  for  tbe 

power  plant,,  and,  if  necessary,  water  can  also  be  siphoned  across  the 

rlTer  to  the  Hammond  canal. 
BnuLATioN.— Fk)w  can  be  regulated  at  the  head  gates  and  also  at  the  fore- 
bay  of  the  power  plant 
AccDiAcr.— Records  guod. 

Canal  diverts  water  from  west  side  of  Bear  River  in  the  SW.  1  sec  28, 
T.  13  N.,  R,  2  W.,  by  means  of  a  low  diversion  dant  Part  of  the  water 
is  used  through  the  Wheelon  plant  of  the  Utah  Power  k  Light  Go.  about  1} 
miles  below ;  the  rest  is  used  for  irrigation  on  west  side  of  river.  When  clean- 
ing or  repairing  the  Hanmiond  canal  in  the  canyon  water  can  be  siphoned 
tcrofis  the  river  at  the  power  plant  from  the  West  Side  canaL 


D%$ckarge  measurememi9  of  Wmi  £M«  eamU  ne^r  CoUkuUm,  Utah,  dwrimg  me 
year  ending  Sept,  SO,  1915. 

Ditt. 

lUdft  by- 

A 

M.        ^^^ 

IfMleby— 

hSS^t. 

Dis- 

Oct  n 

Mar.  16 

Utah  Power  ALIgJht  Co. 

do 

LTim  CiBzidaU i.... 

UtehPt>werAL%fttO. 

WmL 

4.40 
1.80 
4.01 
&9» 

135 
1» 

Jtme  ao 

July  27 

27 

Lyxm  CtaiuUn 

Utah  Power  A  LicbtGoL 
L.  W.Jordan 

7.10 

&80 

457 
453 
431 

Miy  discharge,  \ 

In  second-ieei,  of  West  Side  canal  near  CofHnstvn,  Utah,  for 
me  year  onding  Sept.  30, 1915. 

Day. 

Oct. 

Nov. 

Dec. 

Rjb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

1 

I 

168 
168 

m 

183 
183 

US 

164 
194 
164 
168 

173 
164 
155 

in 

155 

155 
147 
147 
147 
151 

IS! 

143 
143 

130 
136 
121 
124 
117 

sa 

103 

« 
84 
81 

84 

m 

84 
8t 
90 

78 
78 
84 
90 
81 

7S 
75 
78 
75 
75 

72 
60 
50 
30 
4S 

48 
60 
50 
40 
53 

5* 
49 
50 
49 
48 

48 

45 
45 

— 

21 
20 
22 
20 
20 

W 

18 
18 
19 
18 

19 
20 

20 

26 
20 

20 

15 
14 
1* 
15 
14 

14 

4 

34 
34 
24 
24 
24 

M 
35 
41 
60 
90 

IB 
93 
08 
125 

172 

176 
178 
164 
164 
IS* 

m 

160 
160 
156 
136 

US 
123 
136 
133 
182 
114 

106 
111 
108 
HI 

« 

87 
90 
111 
136 
168 

138 
168 
225 
282 
274 

325 
361 
361 
503 
508 

516 
516 
503 
503 
490 

490 
490 
477 
490 
464 

477 
477 
451 
490 

400 

603 

464 
464 
461 

451 

451 
4tt 
464 
508 

503 

490 
490 
490 
490 
fiOS 

503 
490 
490 
490 
503 

477 
461 
477 
477 
464 
461 

425 
435 
425 
309 

361 

349 
336 
301 
326 

361 
373 
386 
386 
425 

477 
477 
490 
477 
464 

464 
464 

464 
438 
488 

425 
438 
438 
428 
426 
425 

451 
451 

I. 

i 

5. 

SBO 

361 

«. 

1 _ 

9 

to. 

u 

235 

0 j 

Q 

225 
220 

IL, 

ao 

15 

235 

16 

210 

17 

20  -::.-- 

2B5 

\k 



20 
19 
19 

10 
18 
34 
25 
25 

230 

1$ 

235 

a. 

n 

::,:::: 

ts* 

330 
220 

a. 

19          17 
18          15 
28           15 

220 

a 

220 

n^^ 

141 
139 

130 
143 
143 
130 
Ii9» 

wa 

206 

». ._ 

1^ ^ 

27.._ 

a. 

19 

13 
IS 
17 

15 

13 
13 

n 

13 
15 
15 

197 

102 

188 
180 

s 

192 

30 „ 

& 

168 



Hem.— DiacfaarsB  datenniiiadlrQiiL  two  weil-daflnad  eating  curres,  one  used  Oct.  1  to  Dea.  14^  the  "thtr 
Feb.  21  to  Sept.  3b.  Canal  froxen  Dec.  15  to  Feb.  20;  discharge  not  determined.  Canal  dry  Apr.  8-25w 
Otft  not  opening  Sept.  6-10;  mean  flow  estimated  at  293  second-feet. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


MontMv  discharge  of  West  Bide  canal  near  CoUinston,  Utah,  for  the  year  end- 
ing Sept,  SO,  1916. 


Ifontb. 

Run-off 
(total  in 
•cw-feet). 

Accu- 

^fft^r^fnnn^- 

Minimum. 

MeuL 

racy. 

October 

183 
189 
52 
23 
22 
25 
176 
516 
503 
400 
451 

189 
48 
45 

17 

IS 

0 

M 

87 

451 

301 

168 

166 
86.6 
48.6 

18.8 
17.9 
&43 

107 

306 

479 

416 

255 

9,500 

6,150 

1350 

298 

1,100 

383 

6,580 

18,300 

29,500 

25,600 

15,200 

B. 

NoTdmber 

B. 

December  1-H 

B. 

February  21-28 

B. 

March... 

B. 

April 

B. 

May..::::::.::::::::.:.:.: 

A. 

June -.-.,,-.,,  ^ ,, , ,  - ,  - » 

A. 

July 

A. 

AUpi5t  r    .   r    .r.rrr-.,   r   -■,   -   r   -r-^T-   -r r 

A. 

September 

A. 

HAMMOND  (EAST  SIDZ)  CAVAL  NEAR  00LLIK8T0V,  UTAH. 

Location.-— In  the  NW.  i  sec.  34,  T.  13  N.,  R.  2  W.,  at  Wheelon  siding  on  the 
Oregon  Short  Line  Railroad,  about  400  feet  below  the  penstock  of  the 
Utah  Power  &  Light  Ck).  and  4  miles  north  of  ColUnston,  Boxelder  County. 

Records  available. — ^June  1,  1912,  to  September  30,  1015. 

Gage. — Friez  water-stage  recorder  on  right  bank,  Installed  May  22,  1914,  at 
same  site  and  datum  as  Inclined  staff  used  until  that  date. 

Discharge  measurements. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  earth  and  gravel.  Control  not  well 
defined.  Canal  subject  to  small  slides  which  no  doubt  affect  stage-dis- 
charge relation. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.35  feet 
August  27  (discharge,  102  second-feet).  Canal  dry  October  16.  No  record 
during  winter. 

1912-1915:  Maximum  stage  recorded,  4.50  feet  July  18,  1912,  and  June 
It,  1913  (discharge,  113  second-feet).    Canal  dry  at  times  every  year. 

WiNTKR  FLOW. — ^No  rccord  was  kept  during  winter,  but  canal  was  dry  at  least 
pqrt  of  the  time. 

Diversions. — Water  is  taken  from  this  canal  about  400  feet  above  the  gage  for 
the  power  plant. 

Rerulation. — Flow  can  be  regulated  at  the  head  gates  and  by  means  of  a 
wasteway  at  the  power  plant  forebay.  Is  also  affected  by  the  operation 
of  the  plant. 

AcoxjRACT. — Records  good. 
Canal  diverts  water  on  the  east  side  of  Bear  River  in  SW.  i  sec.  23  at  the 

same  diversion  dam  as  the  West  Side  canal.    Part  of  the  water  is  used  by  the 

Wheelon  plant  of  the  Utah  Power  &  Light  Co.,  and  the  rest  is  either  wasted 

Into  the  river  or  is  used  for  Irrigation. 

Discharge  measurements  of  Hammond  {East  Side)  canal  near  Collinston,  Utah, 
during  the  year  ending  Sept,  SO,  1915, 


Date.  ^ 

Made  by- 

height. 

Dls- 
charge. 

Date. 

Kadeby— 

be^t. 

Dl». 
charge. 

Hay  14 

Lynn  CTwndall . ', ^ . 

Feet. 
3.48 

L90 
2.80 

Sec.-fU 
70 

1&8 
45.6 

JmiB  29 
July  27 

Aug.  27 

LynnCrandall 

Employees  of  Utah 

Power  Alight  Co.... 

L.  W.  Jordan 

Feet, 
4.00 

4.27 
4.36 

aec,-fU 
90 

95 
108 

80 

Employees  of  Utah 

Powers  Light  Co.... 

do 
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D^a^  disdUirge,  im  9€Oond-feei,  of  Hammond  (Boat  Side)  canal  near  Coninston^ 
Utah,  during  the  year  ending  Sept.  SO,  1915. 


Day. 

Oet. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

L 

48 
48 

52 
M 

fiO 

48 

50 
38 
22 
33 

23 
3S 
23 
22 
6.5 

0 

10 
19 
19 
19 
19 

43 

52 
52 
52 
51 

50 
50 
50 
50 
50 

78 
70 
41 
33 
50 

50 
50 
48 
50 
51 

52 
«3 
78 
70 
68 

68 
68 
70 
70 
47 

18 
6 
6 
5 

7 

16 
16 
16 
17 
80 
44 

44 
46 
43 
44 
44 

44 
44 
44 
45 

46 

45 
46 
44 
44 
56 

68 
03 
61 
83 
88 

96 
99 
98 
90 

88 

83 
88 
86 
88 
86 

86 
86 
83 
86 
90 

86 
98 
98 
88 

9i 

93 

98 
98 
93 

98. 

96 
83 
96 
98 
98 

83 
96 
96 
96 
96 

103 
103 
106 
106 
106 
108 

108 
108 
108 
103 
108 

108 
96 
83 
66 
88 

88 
88 
38 

89 
41 

58 
66 

96 
96 
96 

96 
96 
108 
108 
103 

108 
106 
103 
108 
103 
103 

106 

i. 

108 

Z 

108 

4 

46 

ft, 

47 

«. 

39 

7 

39 

&. 

38 

9 

87 

M 

88 

11 

33 

12 

25 

13. 

25 

14 

25 

15 

25 

16. 

25 

17 

25 

Ifi. 

47 

19 

61 

9 

61 

a 

51 

a, 

51 

33 

61 

M 

53 

25 

51 

9S 

88 

27 

27 

28 

27 

29 

35 

» 

17 

a 

Non.— Discharge  determtned  from  three  fiirly  well  defined  rating  curves,  one  applicable  Oct.  1-16, 
another  Apr.  16  to  June  14,  and  the  third  from  June  23  to  Sept.  30.  Discharge  June  15-22  determined  by 
tDdlrwt  method  for  shifting  oontioL  No  records  obtained  Oct.  17  to  Apr.  15,  but  canal  was  probably  dry 
Bost  if  not  aO  of  the  time. 

MiMthly  discharge  of  Hammond  {East  Side)  canal  near  Collinston,  Utah,  for 
the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 

Run-off 
(total  In 

IfRTJTniitn 

Mean. 

acre-feet). 

54 

0 

33.4 

1,050 

52 

19 

38.7 

1,180 

73 

5 

43.2 

2,660 

09 

43 

64.3 

3,830 

106 

83 

94.4 

5,800 

106 

38 

85.0 

5,230 

103 

17 

43.8 

2,610 

Accu- 
racy. 


October  1-16 
April  16-30.. 

lone...... . . . 

hUy 

August 

September... 


B. 
B. 
B. 
B. 
B. 
B. 
B. 


WEBER  RIVER  BASIN. 
WEBER  BZVER  NEAR  OAKLET,   TTTAH. 

Location. — ^In  the  NB.  i  sec.  15,  T.  1  S.,  R.  6  E.,  near  mouth  of  canyon  about  8 
miles  above  Oakley,  Summit  County.  South  Fork  of  Weber  River  enters 
2  miles  above  station  and  Beaver  or  Kamas  Greek  6  miles  below. 

Dkainage  abea. — ^163  square  miles. 

Rboosds  available.— October  22,  1904,  to  September  30,  1915. 

Gagx. — ^Inclined  staff  on  left  bank  about  a  quarter  of  a  mile  above  the  upper 
canal  diverting  from  Weber  River;  ready  daily  by  John  Franson. 

DiBCHABQE  MEASUBEMENTS. — ^Made  from  cable  at  gage  or  by  wading. 

Ghahnkl  Ain>  coNTBOL. — ^Bed  composed  of  gravel  and  boulders.  One  chann^ 
at  all  stages ;  steep  and  rough,  but  apparently  fairly  permanent. 
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SUBFAQB  WATEB  SUPPLY,  Wi&,  PABT  X. 


KxTBaMiw  or  nacw  a  m», — MaxJmmn  stage  lecordad  durkig  year,  6^  feet  at 
7  a.  m.  June  11  (dlKlMrge^  1,2M  seeoniMeet) ;  minimum  stage,  4.05  feet 
August  20  to  September  2,  September  9,  10,  21-25  (dlacbarge,  62  aecond- 
feet). 

1904-1915 :  Maximum  stage  recorded,  8.5  feet  July  6,  1907,  and  June  5-7, 
1900  (discharga,  4,010  second-feet) ;  minimum  stage,  4.0  feet  for  periods 
during  February  and  March,  1908  (discharge^  46  second-feet). 

Winter  flow. — River  freezes  at  this  station  and  stage-discharge  relation  Is 
also  affiected  by  slush  and  anchor  lee.  Winter  flow  is,  however,  fairly  con- 
stant and  winter  discbarge  has  been  determined  by  comparison  with  record 
of  flow  at  DevUs  Slide. 

Diversions. — None  above  station,  but  several  canals  take  out  below  for  irriga- 
tion around  Oakley  and  between  Oakley  and  Kamas. 

Regulation. — Nona 

Accuracy. — Open-water  records  fair. 

Discharge  measurements  of  Weher  River  near  Oakley,  Utah,  during  the  yemr 

ending  Sept.  SO,  1915. 


Date. 


Madebj- 


heifi^t. 


Dis- 
diargou 


Apr.  21 
Aug.  16 


L.  W.  Jtodan... 
Lynn  CrandaD . 


Feet. 

4.88 
4.10 


8ee.-fL 
70 


Daily  discharge,  in  aecond-feet,  af  Weber  River  near  Oakley,  Utah,  for  the  year 

ending  Sept.  SO,  1915. 


DaF. 

Oct. 

Nov. 

Feb. 

Ifcr. 

Apr. 

May. 

Jane. 

JWy. 

Aof. 

8*Vt. 

1 

103 
103 
103 
115 
115 

115 
129 
129 
143 
143 

143 
129 
129 
129 
129 

12J> 
12^ 
12J 
129 
115 

115 
115 
115 
116 
116 

ns 

115 
115 
115 
1U3 
108 

103 
103 
IQB 

loa 

103 

108 
103 
01 
91 
01 

01 
91 
91 
91 



80 
80 
80 
80 
80 

80 
78 
76 
70 
75 

85 
tl 
91 
tl 
tl 

91 
91 
91 
91 
01 

91 
91 
91 
01 
OL 

01 
91 
91 

91 
91 
9t 
01 
91 

91 
84 

n 

70 
70 

76 
70 
70 
70 
70 

70 
70 
70 
70 
70 

01 
91 
91 
M 
01 

01 

91 
91 
M 
91 

fll 

91 
91 
91 

91 
108 

103 
103 
115 
115 
116 

143 
143 

m 

173 
189 

206 
200 
260 
280 

too 
sao 

.830 

aoo 

380 
280 

380 

365 
465 
680 
415 

366 
830 
380 

280 
280 

260 
240 
222 
240 
280 

820 
866 

440 
493 
680 

640 
705 
770 
640 
466 

416 
416 
415 
415 
416 

m 

465 
820 
680 
640 
706 

770 
770 
706 

672 
640 

640 
640 
640 
770 
1,070 

1,230 
990 
770 
705 
738 

840 
1,070 
990 
990 
990 

062 
016 
840 
770 
786 

640 
580 
520 
465 
440 

«5 
390 
806 

342 
320 

300 
280 
260 
240 
222 

205 
305 
189 
189 
173 

158 
143 
143 
129 
129 

139 
139 
116 
118 
116 

116 
103 
108 
103 
103 
91 

91 
91 
01 
91 
91 

91 
91 
91 
91 
80 

80 
80 
80 
80 
80 

70 
70 
70 
70 
63 

63 
63 
63 
63 
63 

03 
62 
63 
62 
62 
62 

to 

2 

62 

S 

4 

80 

5 

80 

6 

80 
70 

7 

8 

70 
62 

9 

10 

82 

11 

115 

vm 

108 

fli 

M 
80 
80 
70 
70 

62 
62 
02 
02 

12.. 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 «.. 

26 

62 
143 

tm 

129 
108 

27 

28 

29 

30 

*** 

U _.. 





Note.— Discharge  determined  from  a  fair]  v  well  defined  rating  curve.  Mean  i}ow  estimated  on  ^  , ,  .„■, 
of  ice  as  foUowK  Nor.  15-30.  80  second-feci;  Dec.  1-31,  75  second-feet;  Jan.  1-31,  80  second-feet.  Oafl» 
isad  only  twicea  week  Feb.  i  to  Mar.  19;  diaefaavse  i&terpoteted  for  dayeon  widchgaga  was  not  rMd. 
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MMtJUp  dUehar§€  «/  Weber  Rmcer  near  OaJdeih  Utah,  for  the  year  ending 


Month. 

Disohftrgtt  in  seoond-feet. 

Ron-ofl 
(toUlln 
acre-fMt). 

Aoctv 

lUxImooi. 

Ifinttnnm 

Umu. 

racy. 

October : ^ 

143 

les 

108 

lao 

R7.9 
•  75 

•m 

86.1 
82.3 

335 

439 

783 

194 
74.9 
86.6 

7,M 
6,310 
4,610 
4»930 
4,780 
5,050 
13,400 
37,000 
46,600 
11,900 
4,610 
5,150 

l 

PWOlbw'          -                                                   .^.   -       --r-r 

" 

c. 

Jmmrf                                               

C 

FSp^hnitTT.  r       . . ,--..,,. 

91 

770 
1,230 

70 
70 
91 
223 
440 
91 
63 
03 

c. 

itaS^::::::::;:::::::::::::::;::::::::::::::::: 

B. 

IhO 

B. 

2?^    :          . 

B. 

ffi::::::::::::: :...: : :. 

B. 

jaly        

B. 

Aittust 

B. 

ftSSttbiK::::::::. :::.:..::::::.:::::. :.::..:::;: 

B. 

Tbfiytsr 

1,230 

194 

141.000 

•  EsUnated. 
WJSBKJt  BIVER  AT  DZYIL8  SUDS,  ITTAH. 

LocATTON.— In  the  SW.  i  sec.  19.  T.  4  N.,  R,  4  B.,  about  900  fteet  back  of  hotel, 
half  a  mile  east  of  railroad  station  at  Devils  Slide,  Morgan  Ctounty,  and  2,000 
feet  upstream  from  lower  Union  Pacific  Railroad  bridge.  Lost  Crert  entav 
from  the  right  a  quarter  of  a  mile  above  station. 

D&iDfAGE  AKKA. — ^1,090  sQuare  miles. 

Recoids  avatt.abta — ^February  1,  1905,  to  September  30,  1915. 

GiGB.— Vertical  staff  on  left  bank  just  above  cable  installed  September  21,  1915, 
at  same  site  and  datum  as  the  inclined  staff  used  March  9, 1912,  to  Septem- 
ber 20,  1915.  Original  gage,  used  February  1,  1905,  to  March  8,  1912,  was 
an  incfined  staff  at  the  same  datum  but  on  the  cq)posite  bank  of  river; 
read  once  daily  by  Jl,  E.  Lucas. 

DiscHABGB  if£A.6uaEicszvT8. — ^Made  from  cable  or  by  wading. 

OHiifNEL  AifD  ooNTBOL. — ^Bod  compOBed  of  gravel  and  sand ;  shifting.  One  chan- 
nel at  all  stages. 

EmiuEs  OP  DisGHiJtos. — ^Maxlmum  stage  recorded  during  year,  4.20  feet  at 
1  p.  m.  Jane  11  (discharge,  1,430  second-feet) ;  minimum  stage,  1.78  feet 
at  1  p.  m.  September  1  (disctiarge,  48  second  feet). 

1905-1915:  Maximum  stage  recorded,  7.0  feet  May  28  and  June  4-8, 
1909  (discharge,  5,120  second-feet) ;  minimum  stage,  1.4  feet  July  29.  to 
Augost  10  and  August  14  to  September  2,  1905  (discharge,  50  second-feet). 
Stage-discharge  relation  in  1905  and  1915  hot  the  same. 

WnrrEB  flow. — Stream  does  not  freeze  at  this  point,  but  there  is  occasionally  a 
little  shore  ice;  stage,  discharge  relation  not  seriously  affected;  open- 
water  rating  assumed  applicable. 

DmasTOifs. — ^A  number  of  canals  divert  water  from  Weber  River  and  its 
tributaries  in  the  vicinity  of  Oakley  and  Kamas  for  use  for  irrigation  and 
domestic  supply. 

Ubbulahon. — ^None. 

AccuEACY. — ^Records  good. 

16345'*— 18— wsp  410 4 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Discharge  measuremenU  of  Weber  River  at  Devils  Slide,  Utah,  during  the  year 

ending  Sept,  SO,  1915. 


Date. 

ICadaby- 

Oace 
hel^it. 

Db. 
charge. 

Date. 

Madeby- 

^,. 

Dfa. 
charge. 

Not.  13 

J.  J.  Sanford 

FeA. 
2.40 
2.28 
3.41 

184 
771 

Aug.  17 
Sept.  21 

T.ynn  Orand  all 

FeA. 
1.88 
2.15 

Sec-fl- 
64 

Jan.  14 

L.  W.  Jordan 

L.  W.  Jordan 

132 

Apr.  22 

do 

Daily  discharge,  in  second-feet,  of  Weber  River  at  Devils  Slide,  Utah,  for  the 
year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

152 
152 
158 
271 
244 

235 
235 
330 
545 
424 

391 
370 
340 
320 
290 

290 
280 
280 
280 
271 

258 
258 
258 
258 
258 

258 
258 
258 
258 
244 
244 

244 
235 
235 
227 
203 

195 
215 
227 
227 
215 

215 
22?. 
235 
235 
203 

176 
158 
165 
176 
188 

176 
176 
176 
235 
227 

203 
203 
215 
195 
165 

152 
132 
227 
215 
215 

203 
195 
132 
126 
105 

142 
142 
142 
113 
100 

121 
132 
176 
176 
165 

152 
121 
113 
132 
195 

203 
195 
176 
158 
188 
176 

158 
142 
158 
195 
165 

158 
215 
142 
195 
203 

176 
195 
176 
195 
195 

176 
165 
158 
142 
142 

158 
142 
142 
142 
148 

195 
219 
235 
235 
219 
219 

215 
215 
219 
219 
188 

195 
203 
215 
215 
235 

258 
280 
235 
195 
176 

235 
244 
235 
215 
219 

219 
215 
203 
195 
203 

215 
215 
176 

215 
215 
215 
188 
215 

227 
215 
195 
188 
203 

215 
215 
235 
235 
258 

305 
280 
305 
280 
271 

305 
320 
380 
462 
501 

617 
605 
601 
617 
446 
380 

380 
380 
501 
635 
501 

462 
446 
545 
534 
462 

470 
462 
496 
540 
545 

605 
695 
719 
738 
770 

780 
773 
721 
650 
659 

610 
610 
628 
721 
849 

786 
721 
640 
568 

500 

434 

330 
320 

301 
273 
273 
301 
402 

386 
417 
508 
568 
511 

488 
455 
444 
434 
511 

580 
511 
455 
539 
715 
715 

947 
1,270 
1,180 

924 
1,180 

1,270 
1,070 
963 
1,120 
1,340 

1,430 

i;360 

1,090 

924 

849 

820 
924 
924 
849 
780 

758 
753 
T02 
659 
580 

511 
461 
412 
355 
320 

273 
246 
224 
224 
233 

224 
212 
193 
162 
139 

118 
105 
87 
75 
68 

64 
68 
64 
59 
59 

59 
60 
64 
68 
76 

75 
68 
68 
64 
64 
64 

68 
68 
68 
68 
68 

75 
75 
68 
75 
75 

75 
75 
75 
75 
76 

75 
64 
68 
64 
64 

60 
50 
65 
55 
55 

55 
55 
65 
55 
50 
50 

48 

2  

SO 

3 

73 

4 

110 

5 

105 

6 

97 

7 

97 

8  

97 

0 

97 

10 

11 

97 
124 

12 

172 

13  

172 

14 

155 

16  

155 

16 

155 

17 

148 

18 

148 

19 

139 

20 

139 

21 

133 

22 

133 

23 

118 

24 

118 

25 

148 

26 

155 

27 

182 

28 

175 

29 

165 

30 

165 

81 

Note.— Discharge  determined  from  two  well-defined  curves;  one  applicable  Oct.  1  to  Apr.  12,  the  other 
Apr.  21  to  Sept.  30;  indirect  method  for  shifting  channels  used  Apr.  13--20.  Some  shore  ice  during  winter, 
but  itage-diioharga  relation  apparently  not  affected. 
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Uonihly  discharge  of  Weber  River  at  Devils  Slide,  Utah,  for  the  year  ending 

Sept.  SO  1915. 


Month. 

Di9cbarx«  in  seoond-feet. 

1 
Run-off      .-_,. 
(toUlln     ^m> 

ICaximam. 

Oetolw 

545 
244 

227 
235 
280 
617 
849 
786 
1,4.0 
273 
75 
182 

152          280 
158          306 
100  '        159 
142          178 
176  1        216 
188          316 
380          597 
273          482 
320          891 
59  1        117 
50  1         65.3 
48  1        129 

17,200     A. 
12,300     A. 
9,780     B. 
10,900     B. 
12,000     A. 
19,400     B. 
85,500     B. 

JJomnber 

December 

Haaarv 

February 

lUreh 

April 

)Sf..... 

29,600  .  A. 
63,000'  A. 
7,190     A. 

JS::::::::.:::::::::. .::::::::::::::::::::::::::: 

Jaly 

\3r0st ^ 

4,010  i  B. 
7,680  1  B. 

S^ember ]... 

Thej^ 

1,430 

48 

302 

319,000! 

WEBER  RIVER  NEAR  PLAIN  CITT,  XTTAH. 
Location.— In  the  SE.  i  sec.  5,  T.  6  N.,  R.  2  W..  at  county  highway  bridge  on 

road  to  Ogden,  Weber  Ctounty,  a  mile  from  Plain  City,  about  a  mile  below 

mouth  of  Fourmile  Creek,  2  miles  below  Mill  Creek,  6  miles  below  Ogden 

River,  and  6  miles  above  point  where  Weber  River  empties  into  the  Great 

Salt  Lake. 
DiAiNAGE  ASEA. — 2,060  square  miles. 
RiooBDS  AVAiULBLE. — May  14,  1905,  to  September  30,  1915.     Records  were  ob- 

talDed  at  this  point  In  19^4  by  the  State  of  Utah  under  the  direction  of  the 

State  engineer. 
Gage.— Chain  gage  on  upstream  side  of  highway  bridge  Installed  November  12, 

1914,  at  same  datum  as  old  gage.    Gage  used  1904  to  November  11,  1914, 

was  painted  on  upstream  side  of  middle  pier  of  bridge. 
DiscHAKGE  MEASUBEif ENTS. — Made  from  bridge  or  by  wading ;  conditions  fair. 
CHA5NEL  AND  coNTBOL. — ^Bed  composed  of  sand  and  mud,  shifting.    One  chan- 

Del  at  all  stages ;  banks  moderately  high. 
ExTtEicEs  OF  DiscdAAGE. — ^MaxImum  stage  recorded  during  year,  9.8  feet  at  11 

a.  m.  April  21  (discharge,  1,880  second-feet)  ;  minimum  stage,  1.95  feet  at 

6a.  m.  July  14  and  8  a.  m.  July  15  (discharge,  zero  second-feet). 

1904-1915:  Maximum  stage  recorded,  19.1  feet  June  6,  1909  (discharge, 

7,580  second-feet) ;  minimum  stage,  1.95  feet  July  14  and  15, 1915  (discharge, 

zero). 
WwTER  FLOW. — ^River  occasionally  freezes  ovct  during  very  cold  weather ;  dls- 

diarge  for  such  periods  determined  by  comparison  with  record  of  flow  at 

Devils  Slide. 
DiTKRsioN. — In  the^  summer  practically  the  entire  flow  of  Weber  River  alx>ve 

station  is  used  for  irrigation. 
Rkxjlation. — ^None. 
AccusACT. — ^Records  fair. 

Di$charge  measurements  of  Weber  River  near  Plain  City,  UVah,  during  the  year 
ending  Sept.  SO,  1915. 


Date.              Kade  by— 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

heigK. 

Dis- 
chargt. 

)M)f.  13 

J.J.Banford 

Feei. 

4.78 

•5.14 

314 

Apr.  23 
Aug.  17 

L.W.Jordan 

Feet. 
8.W 
3.00 

Sec-ft. 
1,730 

hn   n 

L.W.Jordan 

Lynn  Crandall 

b.t 

•  Stage-disdiarge  relation  affected  by 
»E8Umated. 


ioe. 
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SXTRFAOE  WATER  SUPPLY,  1916,  PAST  X. 


Daily  discharge,  in  second-feet,  of  Weber  River  near  Plain  OHy,  Utah,  for  the 
year  ending  Sept,  30,  1915. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

F«b. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

210 
210 
229 
248 
308 

352 
445 
570 
700 
726 

754 
754 
700 
648 
622 

596 
596 
622 
506 
570 

570 
545 
496 
495 
520 

520 
405 
495 
495 
495 
470 

470 
470 
470 
470 
470 

470 
445 
445 
445 
445 

445 

470 
445 
445 
445 

445 
445 

445 
352 
396 

420 
396 
420 
445 
445 

495 
520 
470 
420 
420 

445 

445 
445 
445 
445 

470 
470 
420 
396 
352 

352 
352 

000 
500 
580 
570 
545 

570 
495 
420 
470 
622 

596 
648 
648 
596 
530 

520 
520 
596 
570 
495 

520 
520 
520 
495 
495 

545 
620 
520 

470 
520 
520 
405 
470 

495 
405 
495 
470 
470 

470 
470 
520 
596 
622 

726 
700 
674 
648 
622 

648 
648 
764 
838 
808 

1,190 
1,190 
1,090 
1,150 
1,190 
1,090 

808 

868 

1,090 

1,500 

1,100 

1,090 
1,020 
1,190 
1,330 
1,220 

1»120 
1,120 
1,080 
1,050 
1,330 

1,510 
1580 
1,730 
l!800 
1,800 

1,880 
1,800 
1,770 
1,620 
1,400 

1,330 
1,190 
1,050 
926 
1,050 

1,290 
1,510 
1,400 
1260 
1,120 

806 
806 

668 
564 

486 

370 
266 
190 
190 
154 

120 
120 
172 
486 
462 

462 
462 
486 
414 
392 

438 
438 
392 
348 
414 
438 

538 

616 

1,150 

1,360 

1,220 

1,290 
1  360 
1,190 

866 

986 
1,020 
866 
694 
486 

370 
392 
414 
392 
348 

306 
286 
236 
190 
104 

32 
58 
22 
44 
22 



16 
14 

6 

2 

2 

2 
2 
2 
2 
.1 

.1 
.1 
.1 

.0 
.0 

.1 
.1 
.1 

\, 

1 
2 
2 

1 
.1 

.1 

\\ 
.1 
.1 
.1 

0.1 

•1 

0.1 

2 

.1 

3 

2 

5'.'.'.7.'.'.V.'.. 

a 

2 

6 

2 

7.. I 

8 

1 

9 

.1 

10 

2 

11 

5 

12   

7 

13 

190 

14 

266 

15 

..  . 

306 

16 

348 

17 

266 

18 

246 

19 

286 

20 

190 

21 

168 

22 

....... 

140 

23 

128 

24 

107 

25 , 

* 

.104 

26 

206 

27 

340 
450 

650 
590 
600 

206 

28 

266 

29 

256 

30 

246 

31 

Note.— Diaoharge  determined  fh>in  two  poorly  defined  rating  cvures,  one  used  Oct.  1  to  Apr.  4  and  the 
other  Apr.  7  to  Sept.  30.  Indirect  method  lor  shiftiDf  control  used  Apr.  5  and  6.  Mean  discharge  estimated 
on  account  of  ice  as  follows:  Dec.  13-31,  315  second-feet;  Jan.  1-26,  310  second-feet;  Jan.  27  to  Feb.  3  asio 
table. 

Monthly  discharge  of  Weher  River  near  Plain  City,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


IMaoharga  in  ae6ond>feet. 


Maixlmum.  Minimum       Mean. 


Run-off 
(totalln 
acre-feet). 


Aeoa- 
raey. 


October 

November. . 
Deeember.. 

January 

February. . . 

March 

April 

M*y 

June 

July 

August 

September. 


754 

520 

470 

600 

048 

1,190 

1,RK) 

1,510 

1,3(>0 

16 

348 


210 
352 


426 

470 

868 

120 

22 

0 

.1 

.1 


518 

446 

356 

342 

547 

698 

1,320 

566 

:594 

1.82 

.10 

133 


31,900 

26,500 

21,900 

21,000 

30  400 

42,900 

78,600 

84,100 

35,300 

112 

6 

7,910 


The  year. 


456 


331,000 
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JORDAN  RIVER  BASIN. 
JORDAN  RIVES  NEAR  LENT.  TTTAH. 

Location.— In  sec.  25,  T.  5  S.,  R.  1  W.,  about  800  feet  below  pump  hoiue  at 
outlet  of  Utah  Lake  and  4  miles  southwest  of  Lehl,  Utah  Oounty. 

DumAGE  ABBA. — ^2,570  square  miles. 

BiooBDs  AYAiLABLK. — ^May  30  to  December  31,  1904,  and  July  22,  1913,  to  Sep- 
ttfnber  30,  1915. 

QftGX.— Vertical  staff  in  stilling  well  on  right  bank  about  25  feet  above  bridge, 
January  6,  1914,  to  September  80,  1915 ;  read  twice  daily  by  W.  A.  Kniglit 
Gage  used  May  30  to  December  81,  1904,  and  July  22,  1913,  to  January  5, 
1914,  was  vertical  staff  nailed  to  upstream  side  of  right  bridge  abutment; 
same  datum  1904-15. 

Deschaboe  MSA8I7BUCENT8. — Made  from  cable  about  400  feet  above  gage  or  by 
wading. 

QBA5KIL  AT^  00N1BOL. — Bed  compoMd  of  clay  and  bardpen«  Banks  dean  and 
low;  not  subject  to  overflow.  One  channel  at  gage.  Area  slightly  con- 
stricted below  by  highway  bridge.  Slope  is  very  flat,  and  stage-discharge 
relation  may  be  slightly  affected  when  dashboards  are  in  place  at  the  old 
impounding  dam  In  Jordan  Narrows,  about  6  miles  north  of  the  station 
(about  12  miles  by  river). 

Retsemes  of  dischasge. — ^Maximum  stage  recorded  during  year,  5.50  feet  at 
S^  a.  m.,  July  17  (discharge,  755  second-feet) ;  minimum  stage,  1.98  feet 
October  15  to  December  16  (discharge,  112  second-feet). 

1904,  1913-1915:  Maximum  stage  recorded.  5.78  feet  May  31,  1914  (dis- 
charge, 794  second-feet) ;  minimum  stage,  0.75  foot  October  17-22,  1904 
(discharge,  23  second-feet). 

WwiiR  TLow. — Stage-discharge  relation  seldom  seriously  affected  by  ice.  Dur- 
hig  unusually  cold  weather,  however,  the  river  sometimes  freezes  over 
below  station  and  the  open-channel  rating  is  not  applicable. 

DmasioNs. — None  above  station.  In  the  Narrows  about  6  miles  north  (sev- 
eral miles  farther  by  river)  a  number  of  large  canals  divert  for  irrigation 
In  Salt  Lake  Valley  and  for  use  by  the  smelters,  etc.,  in  the  vicinity  of 
Garfield. 

RiBULATioN. — During  the  irrigation  season  when  the  natural  flow  from  Utah 
Lake  is  inadequate  for  the  demands  below,  water  is  pumped  from  the  lake 
into  Jordan  River.  A  pumping  plant  with  a  capacity  of  about  800  cubic 
feet  per  second  Is  at  outlet  of  lake,  800  feet  above  gage,  and  is  owned  and 
eperated  by  various  canal  companies  Interested  in  the  stream. 

AcciJEACT. — Records  good.  Wind  has  a  very  marked  effect  on  the  flow  of 
river  and  records  may  be  subject  to  error  at  times  on  that  account. 

IHtc^rge  measurements  of  Jordan  River  near  Lehi,  Utah,  during  the  year  end- 
ing sept,  SO,  1915. 


Date. 

Made  by- 

Oatre 

height. 

Feet. 

5.05 
6.12 
5.03 

Dis- 
charge. 

Apr    7 

J.  J.  8anfard« ; 

8ee.-ft. 

614 

^    5 

L.  W.  Jordan^ - 

697 

^   14 

Lynn  Crandall* 

660 

•  Gnvitj  flonr. 

•  Pumps  running. 
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Daily  dUcharge,  in  seoond-feet,  of  Jordan  River  near  Lehi,  Utah,  for  the  year 

ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

331 
352 
338 
318 
326 

323 
299 

321 
338 
346 

323 
346 
345 
228 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
113 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
112 
112 
112 
112 

112 
200 
390 
446 
446 

446 
446 
444 

450 
452 

452 
454 
454 
455 
457 
457 

450 
454 
450 
476 
455 

457 
457 
459 
450 
463 

465 
466 
465 
469 
465 

471 
471 
471 
472 

474 

474 
474 
476 
482 
476 

472 

474 
474 

478 
482 
484 

488 

484 
493 
497 
497 

499 
499 
499 
509 
517 

533 
549 
558 
566 
568 

572 
575 
575 
.  575 
575 

577 
577 
579 
579 
583 

587 
591 
594 

596 
600 
604 
610 
608 

610 
612 
614 
617 
619 

619 
619 
621 
621 
621 

619 
623 
627 
631 
629 

631 
636 
636 
640 
639 

637 
636 
642 
642 
625 
640 

636 
638 
636 
631 
636 

686 
638 
638 
636 
463 

463 
562 
646 
642 
625 

636 
633 
642 
640 
625 

642 
636 
631 
633 
638 

646 

650 
662 
656 
646 

646 
646 
521 
631 
625 

629 
631 
629 
625 
625 

646 
583 
614 
610 
608 

604 
606 
610 
614 
614 

614 
610 
606 
425 
521 

602 
602 
591 
614 
577 
572 

572 
614 
589 
583 
594 

583 
577 
572 
572 
585 

579 
472 
640 
683 
680 

686 

678 
680 
680 
685 

680 
674 
674 
689 
704 

704 
710 
704 
702 
702 

702 
702 
702 
699 
699 

702 
697 
695 
695 
697 

697 
697 
697 
697 
727 

744 
755 
.691 
706 
727 

739 
733 
725 
722 
720 

722 

720 
695 
680 
676 
662 

644 
676 
674 
674 
674 

654 
570 
431 
578 
602 

650 
630 
644 
656 
658 

660 
660 
663 
660 
664 

664 
662 
662 
660 
656 

666 
666 
662 
662 
660 
636 

645 

2 

640 

3 

618 

4 

525 

5 

478 
562 

0 

7 

566 

8   

566 

9 

566 

10 

556 

11 

506 

12 

510 

13..'. 

472 

14 

433 

15 

433 

10 

433 

17 

435 

18 

435 

19   

433 

20 

433 

21 

433 

22 

433 

23 

433 

24 

433 

25 

350 

26 

260 

27 

247 

28 

276 

29 

282 

30 

282 

31 

Note.— Discharge  determined  trom  two  well-defined  rating  turves,  one  applicable  Oct.  1  to  June  13, 
the  other  June  13  to  Sept.  30.    Discharge  Oct.  14  and  Mar.  25  and  26  interpolated. 

Monthly  discharge  of  Jordan  River  near  Lehi,  Utah,  for  the  year  ending 

Sept.  30,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

ACCUp 

Maximum. 

Minimum. 

Mean. 

racy. 

October   

352 
112 
457 
484 
594 
642 
656 
646 
710 
755 
676 
•640 

112 
112 
112 
450 
484 
506 
463 
425 
472 
662 
431 
247 

208 
112 
266 
468 
546 
623 
624 
602 
642 
707 
644 
456 

16,800 
6,660 
16,400 
28,800 
30.300 
38,300 
37,100 
37,000 
38,200 
43,500 
39,600 
27,100 

B. 

November     ................................... 

B. 

Dec^nber 

B. 

JTantiftry   ..,.,,.-,-- rr - 

B. 

Februs^ 

B. 

SSS^;:::::::::::: : 

B. 

April 

B. 

fiSy.;;::.:":!. 

B. 

June.  .^rr 

B. 

July 

B. 

August  .,..-^.T 

B. 

B^^embcT 

B. 

The  year 

755 

112 

491 

356,000 

SmCMIT  OREEX  KEAB  8AHTAQTJIK,  UTAH. 

Location. — In  sec.  12,  T.  10  S.,  R.  1  B.,  at  power  plant  of  Utah  Power  &  Light 

Go.  about  a  mile  from  Santaquln,  Utah  Ck>unty. 
Drainage  abea. — ^27.5  square  miles. 
RxcoBos  AVAILABLE. — ^March  8, 1910,  to  September  90, 1915. 
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Gaok. — ^Hook  gage  at  a  4-foot,  rectangular,  sharp-crested  weir  with  complete 
end  contractions,  in  tbe  power-plant  tailrace,  and  a  vertical  staff  above  a 
similar  5-foot  weir  in  tbe  main  creek ;  tbere  is  also  a  vertical  staff  fastened 
to  a  Cottonwood  tree  on  left  bank  of  creek,  about  250  yards  above  power 
houae. 

Discharge  iteasueemknts. — ^Made  by  wading. 

Channel  ANn  contbol. — Bed  composed  of  rocks  and  coarse  gravel;  may  shift 
sll^tly ;  banks  high  and  dean.  Controls  for  both  gages  formed  by  weirs. 
Oiie  channel  at  all  stages  at  upper  gage  in  creek. 

EmsxuKs  OF  DiscHAEGE. — Maxlmum  discharge  reported  during  year,  48.9  second- 
feet  May  14;  minimum  discharge  reported,  4.2  second-feet  February  4. 
1910-1915:  Maximum  discharge  reported,  150  second-feet  May  10,  1910; 
minimum  discharge  reported.  2.3  second-feet  November  11,  1911. 

WnriEB  FLOW. — Stage-discharge  relation  not  seriously  affected  by  Ice ;  minimum 
discharge  usually  occurs  during  winter. 

DnrssiONs. — ^Above  all  irrigation  diversions. 

Regulation. — Flow  may  be  affected  at  times  by  operation  of  power  plant. 

OwPKRATioN. — Records  furnished  by  Utah  Power  &  Light  Co. 

The  following  discharge  measurement  was  made  by  L.  C.  Monson,  of  the  Utah 
Power  &  Light  Co. : 

May  15.  1915 :  Gage  height,  1.08  feet ;  discharge,  20.3  second-feet.  Measure- 
inent  made  at  staff  gage  in  creek  about  250  yards  above  power  house. 

DuQy  discharge,  in  second-feet,  of  Summit  Creek  near  Santaquin,  Utah,  for 
the  year  ending  Sept,  30,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

10.9 
11.0 

ia9 

10.6 

lao 

10.9 
11.0 
11.0 
11.0 
10.9 

10.6 
10.5 
10.9 
10.5 
10.2 

10.4 
10.4 
10.0 
10.0 
9.7 

9.6 
9.8 
9.7 
9.5 
9.5 

9.7 
9.5 
9.3 
9.3 
9.7 
9.2 

Sept. 

J 

11.1 
10.9 
22.5 
13.5 
11.4 

„.. 

11.6 
14.1 
15.4 
11.8 

11.1 

ia9 

10.9 
10.9 

ia7 

10.5 

las 
lai 

10.1 
10.1 

10.1 
10.1 
10.1 
9  9 
10.1 

9.9 

las 
las 
las 
ia« 

10.6 

10.4 
10.3 
10.2 
10.2 
10.1 

9.9 
9.9 
9.9 
9.9 
9.7 

9.5 
9.5 
9.4 
9.2 
9.2 

9.0 
9.0 

8.8 
8.7 
8.7 

8.7 
8.5 
8.3 
8.5 
8.7 

8.5 
8.5 
8.6 
8.5 
8.2 

8.5 
8.5 
8.8 
9.0 
9.2 

9.2 
8.7 
8.0 
6.4 
8.0 

13.1 

5.8 
7.3 
5.5 
5.5 

5.5 
.  6.4 

8.8 

7.8 
7.8 

7.7 
7.4 
7.7 
7.4 
7.4 

7.5 
7.6 
8.0 
7.6 
7.4 
7.4 

7.7 
7.2 
7.2 
7.7 
7.2 

&0 
8.0 
7.5 
7.4 
7.4 

7.2 
7.2 
6.9 
6.9 
6.2 

5.8 
6.9 
7.0 
7.2 
7.0 

7.4 
4.9 
4.6 
5.8 
7.2 

7.0 
6.6 
6.0 
6.8 
7.2 
7.0 

6.6 
7.0 
5.4 
4.2 
5.0 

5.1 
5.5 
6.0 
6.0 
4.9 

6.4 
5.5 
6.3 
5.0 
4.8 

5.9 
5.6 
5.6 
5.5 
5.5 

5.5 
5.5 
5.5 
6.5 
5.5 

5.5 
5.5 
5.5 

5.5 
5.6 
5.6 
6.5 
5.5 

5.2 
5.5 
5.5 
5.5 
6.5 

6.5 
5.5 
5.5 
5.5 
5.5 

6.8 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.3 
6.3 
6.3 

6.8 
7.0 
7.5 
7.8 
8.0 
8.2 

8.2 
8.2 
9.7 
10.4 

n.4 

11.6 
12.0 
14.4 
14.0 
14.0 

14.4 
17.6 
19.0 
20.0 
20.2 

22.6 
22.6 
27.7 
28.0 
34.9 

36.6 
33.5 
33.2 
28.2 
27.0 

26.2 
29.4 
33.5 
35.4 
33.5 

27.5 
26.5 
26.5 
25.4 
20.9 

20.2 
20.0 
20.0 
19.7 
21.9 

26.2 
28.8 
36.9 
4R.9 
47.7 

44.1 
43.6 
44.9 
45.1 
37.7 

34.3 
33.2 
31.2 
31.3 
32.6 

3X1 
3a9 
31.8 
37.2 
46.2 
37.6 

46.1 
44.8 
36.3 
39.2 
87.6 

34.4 
33.2 
34.1 
39.0 
41.8 

38.3 
37.0 
32.8 
28.2 
27.4 

27.4 
26.6 
26.4 
2ft.  4 
24.6 

23.3 
21.8 
21.7 
21.8 
20.5 

19.1 
18.0 
17.8 
16.7 
16.3 

16.1 
15.9 
16.5 
16.0 
16.8 

16.7 
14.9 
15.1 
13.7 
13.5 

13.3 
13.7 
13.4 
12.7 
1X7 

12.8 
12.9 
11.9 
11.9 
14.2 

11.9 
11.4 
11.7 
11.7 
11.6 

11.4 
11.2 
11.2 
11.0 
10.9 
11.0 

9.5 

2 

9.5 

3 

4 

5 

( 

9.6 
9.8 
9.9 

9.7 

:o 

11 

9.5 
9.4 
9.2 
9.2 

9.5 

12     

9.6 

n 

9.2 

14 

9.2 

15 

15 

9.4 
9.2 

i:             . 

9.2 

9.4 

:> 

a> 

9.4 
8.6 

a 

9.2 

a. 

8.8 

3 

8.7 

24 

9.0 

25 

9.0 

s 

9.0 

r    

8.6 

> 

8.6 

a    

9.0 

» 

8.7 

«::::::::::::..' 

1 

KoTE.— Monthly  Discharge  represents  the  oombhied  flow  of  tailrace  and  main  creek. 
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MontMy  discharge  of  Summit  Creek  nem'  BfMtaguin,  Utah,  for  the  pear  ending 

Sept.  SO,  1915, 


Month. 

Diacharse  in  stcond-feet. 

Run-off 
(total  in 
acra-feet). 

Mazfaniim. 

U'inimmn- 

Mean. 

October 

15.4 

10.4 

13.1 

8.0 

7.0 

8.2 

36.6 

48.0 

45.1 

16.8 

11.0 

9.9 

0.0 

8.2 
6.5 
4.6 
4.2 
6.2 

a2 

19.7 
16.3 
10.9 
9.2 
8.5 

11.4 
9.21 
7.78 
6.93 
6.56 
6.08 
21.9 
32.6 
29.2 
13.2 
10,2 
9.20 

701 

November 

548 

December 

477 

January     ..        .      .      x. 

436 

Pebniary 

309 

March 

374 

April 

1,300 

2,4)00 

1  740 

812 

MSy.:;::::::::::;::::::::::::::::::  :: : :   :        ; 

Jonie 

July 

August 

627 

8l^>tember j. 

647 

The  ycBT 

48.9 

4.2 

13.6 

9,860 

NOTi.— Monthly  discharge  computed  by  engineers  of  the  United  States  Geological  Survey. 
PETEETNEET   CREEK  NEAR  PAYSON,   UTAH. 

Location.— In  the  SE.  i  SW.  i  sec.  29,  T.  9  S,  R.  2  E.,  about  half  a  mfle  above 

power  canal  intake  and  3  miles  above  Payson,  Utah  CJounty. 
Drainage  area. — ^28  square  miles. 
Records  available.— August  1,  1910,   to  September  30,  1915;   miscellaneous 

measurements,  1909-10. 
Gage. — Inclined  staff  on  left  bank. 

Discharge  measurements. — Made  from  footbridge  at  gage  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  rocks  and  gravel ;  may  shift  during 

extreme  high  water.    Banks  high  and  not  subject  to  overflow. 
EbcTREMEs  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  3.20  feet  April 

24    (discharge,  98.0  second-feet)  ;   minimum  stage,  2.10  feet  January  22 

(discharge,  4.3  second-feet). 
1910-1915:  Maximum  stage  recorded,  4.02  feet  May  10,  1914  (discharge, 

200  second-feet)  ;  minimum  stage,  1.44  feet  December  28,  1912  (discharge, 

1.7  second-feet). 
Winter  flow. — Stage  discharge  relation   affected  by   Ice  for  short  periods. 

Open-water  rating  curves  can  generally  be  used  except  for  a  few  days. 
Diversions. — ^None  above  station. 
Reguation. — City  of  Payson  has  constructed  several  small  reservoirs  above 

station  which  regulate  the  flow  to  some  extent. 
Cooperation. — Since   January   1,   1911,   records  have  been   furnished  by   the 

United  States  Reclamation  Service. 

Discharge  measurements  of  Petectneet  Creek  near  Payson,  Utah,  during  the 
year  ending  Sept,  SO,  1915. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

h^^t. 

Dis- 
charge. 

Oct.   16 

B.  M.  Hall.jr 

Feet, 
2.20 
2.14 
2.15 
2.20 
2.57 
3.02 
3.13 

Sec.f    1 

7.0  1 
6.7  1 

7.1  , 
8.3 

27.5  1 
75      1 
87 
1 

Apr.  2i 
May     8 
13 
18 
June  17 
July   14 
Sept.    6 

B.  M.  Hall,  Jr 

Feet. 
3.16 
2.58 
2.59 
2.69 
2.36 
2,30 
2.25 

8ec,-ft, 

86 

Feb.    9 

do 

do 

do 

do 

do 

do 

R.  M.  Adams 

29.3 

Mar.  IS 

31 

Apr.   14 

20 
21 

do 

do 

do 

do 

30.3 

35.6 

12.5 

9.8 

7.8 
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IM%f  discharge,  im  sBoond-foet,  of  Pet^etneet  Creek  near  Pa^mMj  Utah,  fwr  the 
year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Peb. 

Ktf. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

SLl 

«.a 

&4 

8.4 
8.4 

&6 
&7 
8.4 
&1 
7.8 

7.4 
6.9 
6.8 
6.8 
6.8 

7.1 
7.4 
7.1 
6.8 
6l6 

6.3 
6.6 
6.8 
7.1 
7.4 

7.4 
7.4 

7.6 
7.7 
7.2 

7.8 

6.6 
6.3 
6.3 
6.3 
6.6 

6.8 
6.8 
6.8 
6.6 
6.3 

6.3 
6.3 
6.2 
6.1 
6.4 

6.6 
6.6 
6.6 
6.7 
6.8 

7.0 

}.\ 

7.7 
7.7 

7.7 
7.6 
7.4 
7.4 
7.4 

7.8 
8.1 
8.0 
7.8 
7.8 

7.8 
7.4 
7.1 
7,2 
7.4 

7.9 
8.4 
8.2 
8.1 
8.0 

7.8 
7.4 
7.1 
7.0 
6.8 

6.8 

6.8 
7.1 
7.4 
7.0 

6.6 
6.8 
7.1 
6.8 
6.6 
6.7 

6.8 
6.8 
6.8 
7.1 
7.4 

7.1 
6.8 
6.7 
6.6 
6.6 

6.6 

6.8 
7.1 
7.2 
7.4 

7.0 
7.0 
7.0 
7.0 
7.5 

4.6r 
4.3 
5.4 
6.9 
7.0 

6.8 
6.4 
6.4 
6.4 
6.9 
6.7 

6.8 
6.0 
5.8 
6.6 
5.3 

6.3 
5.3 
6.S 
5.3 

5.6 

5.8 
8.7 
5.6 
5.7 
6.8 

6.0 
6.1 
5.8 
6.6 
5.9 

6.1 
6.2 
6.3 
6.3 
6.3 

6.6 
6.8 
6.8 

6.8 
6.6 
6.3 
6.6 
6.8 

6.3 
5.8 
5.6 
5.3 
5.0 

4.8 
4.8 
4.8 
5.1 
5.S 

5.4 
5.0 
5.6 
5.6 
5.7 

5.8 
6.1 
6.3 
6.3 
6.3 

6.6 
6.8 

6.8 
6.8 
6.8 
6.8 

7.2 
7.7 
8.0 
8.4 
9.2 

10.0 
11.3 
It.  6 
13.9 
15.1 

17.8 
90.5 
23.9 
27.3 
2815 

29.7 
35.4 
41.0 
66.5 
70.0 

78.6 
87.1 
90.0 
93.0 
66.0 

30.0 
50.6 
62.3 
51.6 
41.0 

3&6 
86.2 
37.2 
38.1 
38.6 

39.0 
33.6 
28.1 
29.8 
31.6 

29.0 
26.5 
26.9 
27.3 
31.8 

36.3 
37.6 
39. 0 
37.0 
35.3 

33.4 
31.6 
30.6 
29.7 
28.1 

26.5 
24.9 
23.4 
23.4 
23.4 
24.9 

26.5 
27.3 
28.1 
28.9 
39.7 

29.7 
29.7 
28.5 
27.3 
26.5 

25.8 
23.8 
21.8 
20.4 
19.1 

17.8 
16.5 
15.8 
15.1 
14.6 

14.1 
13.4 
12.6 
1X0 
11.5 

12.0 
12.5 
11.8 
11.0 
11.7 

12.4 
11.7 
11.0 
11.0 
ILO 

las 
lao 

10.0 

lao 
ia5 

U.O 
10.5 
10.0 
10.0 

lao 

9.7 
9.4 
9l4 
9.4 
9.7 

lao 

10.0 
10.0 
10.2 

ia5 

10.0 
9.4 
9.7 
10.0 
10.0 

lao 

10.0 
10.0 
10.0 

lao 

9.7 

9l4 
9.4 
9.4 
9.2 
9.0 

9.5 

lao 
lao 

10.0 
10.2 

ia5 
lai 

9.7 
9.6 
9.4 

9.4 
9.4 
9.0 

11 

8.7 

•8.6 

8.4 

8.6 

a7 

9.1 

9.4 

1 

9.7 

c.'.v.'.y.iT.'.'. 

10.0 
10.0 

i^ 

10.0 

6. 

7 

9.7 
9.4 

1 

9.4 

§ 

9.4 

w 

9.3 

u 

9.0 

12 

14 

13 

7.8 

14... 

7.8 

U. 

6.8 

IS 

6.6 

17 

6.3 

IK 

6.8 

» 

6.3 

%L 

6.6 

21 

6.8 

22. 

7.1 

23. 

7.4 

24 

7.8 

S 

&1 

2S 

8.4 

2? 

a7 

2^ 

9.1 

S 

9.4 

M, 

9.0 

n. 

Note. — Discharge  Jan.  16-31  determteed  by  eomptfiaon  with  record  of  flow  at  station  on  Summit  Creek. 

Monthly  discharge  of  Petectneet  Creek  near  Pay  son,  Utah,  for  the  year  ending 

SepL  30,  1915, 


Month. 

Discharge  in  se?ond 

-feet. 
Mean. 

Run-off 
(total  in 
anre-feet). 

Maximum. 

Mjnjm^niT 

(ktober 

8.7 

7.7 

8.4 

7.5 

6.8 

6.8 

93.0 

39.0 

29.7 

12.4 

10.0 

10.0 

6.3 
6.1 
6.6 
4.3 
53 
4.8 
7.2 
23.4 
U.O 
9.4 
.     8.4 
6.3 

7.5 
6.8 
7.4 
6.7 
5.9 
6.0 
37.1 
31.5 
19.8 
10.2 
9.4 
8.3 

461 

>»qrv9mh^rr  r-,.Tn .■,^..... 

405 

n«Mnh«r 

455 

January , 

412 

Tebmary  ..r > 

328 

iiSh!::.. .:::::::::::::;:::::::::::::::::::::::::::;:::; 

369 

Apefl- 

2,208 

M^:::: :     :        : 

1,937 
1,178 

^v::;:::::::::::::::::::::::::::::::;:::::::::;:::::::: 

JBly 

627 

Angost ^ 

r^tptembfr 

578 
494 

Tbe  jrear 

93.0 

4.3 

13.1 

9,452 

SPAKISH  YORK  AT  THISTLE,  UTAH. 

r^ocATioN. — In  the  SW.  i  SW.  i  sec.  28,  T.  9  S.,  R.  4  R,  in  the  town  of  Thistle, 
Utah  Ck)unty,  about  800  feet  below  point  at  which  Soldier  Fork  and  Thistle 
Creek  unite  to  form  Spanish  Fork,  and  3  miles  above  Diamond  Fork. 

riEAJNAGJc  AREA. — ^0  sqtuire  miles. 

Rbcords  available. — December  3,  1907,  to  Septeml)er  30,  1915. 

QAfiE. — Inclined  staff  on  right  bank  10  feet  below  cable.  Useil  May  4  to  Sep- 
tember 30,  1915;  read  daily  by  MrR.  Effle  Gordon.  November  21,  1912,  to 
May  3,  1915,  a  vertical  staff  on  right  bafak  at  same  site  and  datum.  De- 
cember 3,  1907,  to  November  20,  ldl2»  a  yertlcal  staff  on  left  bank  about 
a  mile  downttream. 
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DiscABOE  MBA8UBEMKNT8. — ^Made  from  cable  at  gage  or  by  wading  at  various 
sections. 

Channsx  and  contkoi^ — Bed  composed  of  gravel  and  sand.  CJontrol  a  gravel 
bar  about  30  feet  below  gage;  shifts.  One  channel  at  all  stages.  Left 
bank  low  and  subject  to  overflow;  right  bank  high  and  partly  wooded. 
Channel  straight  for  100  feet  above  and  600  feet  below  gage. 

lilxTBEMEs  OF  DiscHABGE. — Maxlmum  Stage  recorded  during  year,  4.98  feet  May 
3  (discharge,  320  second-feet)  ;  minimum  stage,  S.79  feet  August  27  (dis- 
charge, 19.7  second-feet). 

1907-1915:  Maximum  discharge  recorded,  920  second-feet  May  10,  1914; 
minimum  discharge,  18.5  second-feet  December  20,  1913. 

Winter  flow. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Diversions. — No  important  diversions  above  station. 

Regulation  . — None. 

Cooperation. — Records  since  January  1,  1911,  furnished  by  United  States 
Reclamation  Service. 


Discharge  measurements 

of  Spanish  Fork  at  Thistle,  Utah, 
ending  Sept,  SO,  1915. 

during  the  year 

Date. 

Madeby- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

height. 

Dl»- 

Oct.    14 

B.M.  Hall,ir 

Feet, 
3.82 

a  4. 16 
4.03 
4.08 
4.19 
4.47 
4.68 

Sec.-ft. 
75 
56 
59 
70 
88 
162 
208 

June  7 
29 

July  19 
31 

Aug.  28 

R.  M.  Adams 

• 

Feet. 
4.66 
4.53 
4.39 
4.13 
3.93 
3.90 
3.84 

Src.-fL 
203 

Jan.    19 

do 

....•do 

do 

Adams  and  Hall 

do 

170 

Fob.  19 
Mar.  17 

30 
Apr.   16 

23 

do 

do 

do 

do 

do 

161 
77 

38.0 
37.0 
27.4 

a  Stage-discharge  relation  affected  by  ice. 


Daily  discharge 

,  in  second-feet,  of  Spanish  Fork  at  Thistle,  Utah,  for  the  year 
ending  Sept.  SO,  1915. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

84.0 
84.0 
109.0 

72.8 
72.8 

72.8 
76.0 
100.5 
100.5 
84.0 

84.0 
76.0 
76.0 
79.2 
76.0 

76.0 
76.0 
76.0 
76.0 
76.0 

76.0 
76.0 
76.0 
76.0 
76.0 

76.0 
76.0 
76.0 
76.0 
76.0 
76.0 

76.0 
76.0 
76.0 
76.0 
76.0 

74.4 
74.4 
68.0 
68.0 
68.0 

68.0 
68.0 
69.6 
69.6 
7X8 

72.8 
63.2 
60.0 
55.0 
55.0 

55.0 
58.0 
60.0 
60.0 
60.0 

60.0 
60.0 
68.0 
68.0 
68.0 

57.0 
57.0 
63.2 
68.0 
68.0 

63.2 
63.2 
57.0 
52.0 
57.0 

63.2 
68.0 
55.0 
57.0 
50.0 

60.0 
50.0 
60.0 
70.0 
65.0 

70.0 
70.0 
70.0 
70.0 
75.0 

75.0 
60.0 
60.0 
60.0 
60.0 
65.0 

93.3 

81.8 
81.8 
93.3 
116.4 

104.8 
93.3 
93.3 
93.3 
93.3 

93.3 
88.0 
81.8 
81.8 
81.8 

81.8 
81.8 
75.6 
76.6 
75.6 

75.6 
93.3 
111.7 
140.0 
166.0 

166.0 
116.4 
52.0 
52.0 
56.0 
66.0 

62.0 
62.0 
62.0 
62.0 
48.6 

62.0 
61.8 
67.6 
61.8 
62.0 

66.0 
61.8 
67.6 
61.8 
56.0 

62.1 
62.1 
62.1 
66.0 
56.0 

66.0 
66.0 
61.8 
62.1 
64.1 

62.1 
52.1 
56.0 

66.0 
66.0 
66.0 
62.1 
62.1 

62.1 
66.0 
61.8 
61.8 
61.8 

•1.8 
61.8 
71.6 
61.8 
71.6 

76.6 
76.6 
81.8 
76.6 
81.8 

67.6 
111.7 
111.7 
116.4 
116.4 

111.7 
116.4 
111.7 
121.0 
85.9 
93.3 

85.9 
91.0 
121.0 
111.7 
116.4 

105.0 
111.7 
121.0 
116.4 
111.7 

116.4 
121.0 
140.0 
146.0 
163.0 

163.0 
160.0 
178.0 
190.0 
,243.0 

343.0 
216.0 
237.0 
211.0 
166.0 

166.0 
211.0 
230.0 
230.0 
243.0 

237.0 
237.0 
320.0 
193.0 
193.0 

160.0 
150.0 
136.0 
136.0 
136.0 

138.0 
136.0 
140.0 
140.0 
140.0 

140.0 
138. 0 
148.0 
138.0 
158.0 

168.0 
156.0 
140.0 
143.0 
166.0 

170.0 
160.0 
160.0 
160.0 
153.0 
148.0 

148.0 
148.0 
146.0 
156.0 
186.0 

163.0 
160.0 
153.0 
143.0 
136.0 

133.0 
131.0 
128.0 
119.0 
107.0 

97.9 
93.3 
93.3 
88.0 
85.9 

81.8 
79.8 
73.6 
73.6 
60.6 

67.6 
•^.6 
73.6 
71.6 
71.6 

67.6 
71.6 
75.6 
79.8 
50.8 

61.8 
61.8 
63.7 
61.8 
67.9 

57.9 
57.9 
54.1 
54.  i 
48.6 

45.3 
45.3 
35.6 
35.6 
35.6 

35.6 
35.6 
36.6 
71.6 
43.7 

38.0 
38.9 
35.6 
28.7 
28.7 
30.0 

30.0 
31.4 
32,7 
32.7 
32.7 

37.2 
34.0 
30.0 
28.7 
28.7 

28.7 
26.1 
20.8 
20.8 
22.1 

38.9 
28.7 
27.4 
27.4 
24.8 

24.8 
24.8 
26.1 
27.4 
28.7 

24.8 
19.7 
22.1 
22.1 
22.1 
26.1 

26.1 

2 

38.9 

3 

61.8 

4 

43.7 

5 

36.6 

6 

35.6 

7 

8 

9 

32.7 
32.7 
30.0 

10 

31.4 

11 

35.6 

12 

38.9 

13 

34.0 

14 

35.6 

15 

35.6 

16 

34.0 

17 

18 

19 

38.9 
38.9 
37.2 

20 

38.9 

21 

37.2 

22 

35.6 

23 

35.6 

24 

34.0 

25 

42,1 

26 

46  9 

27 

28 

42.1 
42.1 
42.1 

29 

30 

42.1 

31 
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M<mtMif  iUckarge  of  Spanish  Fork  at  Thistle,   Utah,  for  the  pear  etiding 

Sept,  SO,  1915.  • 


Month. 

Diacfavgo  In  86con<l4Mt. 

Run-off 
(toUlin 
»cre-feet). 

Maximum. 

Minimum. 

Mmui. 

October 

100.0 
7«.0 
76.0 

100.0 
07.0 

121.0 

343.0 

aao.o 

186.0 
7».8 
37.2 
61.8 

72.8 
56.0 
50.0 
62.0 
48.0 
62.1 
85.9 
136.0 
67.6 
28.7 
W.7 
26.1 

79.6 
66.6 
62.2 
91.8 
55.8 
79.0 
161.5 
162.2 
111.7 
50.1 
27.6 
37.9 

4,888 

Horanber 

8,967 

Dfican^r r  r 

3,824 
5,645 

h«miry .,. .,.  . 

Febroary 

3,099 

Mireh. 

4,858 
9,610 

Awll.... 

m5^:;;;;:.  . 

9,973 

jS::::::::::::;:::::::::::::::::::::::::::::::::::::::: 

6,646 

July 

3,075 

\ngnst , . . 

1,601 

ilpptfiinbn' ..^^.      a  a 

3,314 

Theyev 

330.0 

19.7 

82.1 

59,580 

SPAinSH  rOBX  VXAB  SPAHISH  rOKK,  TTTAH. 

Location.— In  the  SW.  \  SW.  i  sec.  2,  T.  9  S.,  R.  3  E.,  about  half  a  mile  below 
the  United  States  Reclamation  Senrice  diversion  dam  of  the  Strawberry 
Valley  project,  and  half  a  mile  above  intake  of  East  Bench  canal,  5  miles 
southeast  of  town  of  Spanish  Fork,  Utah  County. 

DKAI5AGE  AREA. — 670  SQuare  miles. 

Records  available.— May  23,  1900,  to  November  30,  1901 ;  March  26,  1903,  to 
September  30.  1915. 

Gage.— Inclined  staff  on  right  bank,  half  a  mile  below  United  States  Reclama- 
tion Service  diversion  dam  January  1,  1913,  to  September  30,  1915;  origi- 
nal gage  inclined  staff  on  right  bank  about  600  feet  above  East  Bench 
canal  heading,  May  23,  1900,  to  November  30,  1901,  and  March  26,  1903,  to 
July  31,  1912 ;  temporary  gage  one-fourth  mile  above  original  gage,  August 
1  to  December  31,  1912. 

DifiCHABGE  UEASUBEMENTS. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  rocks ;  one  channel  at  all 
stages;  straight  for  about  200  feet  above  and  150  feet  below  gage.  Banks 
high  and  may  cave  off  during  Aoods.  Water  Is  turbulent  and  control  gen- 
erally shifts  during  high  water. 

ExTSEMXS  OF  DI8CHAB0E. — Maxlmum  stage  recorded  during  year,  5.88  feet  April 
30  (discharge,  283  second-feet)  ;  minimum  stage,  3.9  feet  August  31  and 
September  1  (discharge,  16.0  second-feet). 

1900-1915:  Maximum  stage  recorded,  6.0  feet  May  21,  1907  (discharge, 
1,970  second-feet)  ;  minimum  stage,  river  dry  at  several  different  times 
when  entire  flow  was  being  diverted  at  Reclamation  Service  dam. 

WiKTEB  FLOW. — Stage-dlscharge  relation  affected  by  Ice  at  times;  flow  deter- 
mined from  the  records  of  Diamond  Fork  and  Spanish  Fork  near  Thistle. 

DivEBsioMs. — Above  all  lmix)rtant  diversions  except  the  United  States  Reclama- 
tion Service  power  canal  which  supplies  the  high-line  canal,  the  power 
plant,  and  the  Salem  Canal ;  water  can  also  be  returned  to  the  river  at  the 
power  plant    In  1915  this  canal  diverted  about  46,000  acre-feet 

The  Strawberry  reservoir  (present  capacity  about  250,000  acre-feet)  has 
been  constructed  to  store  the  waters  of  Strawberry  River,  n  stream  In  the 
O>lorado  River  basin;  this  water  can  be  diverted  to  the  Spanish  Fork 
basin  by  means  of  a  tunneL 
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E«ouLATiON.~Natiiral  flow  affected  by  dlTersion  by  the  United  States  Reda- 
matioD  Service  half  a  mile  above  station,  and  will  also  be  affected  when- 
ever water  is  supplied  from  the  Strawberry  Valley  reservoir. 

Cooperation. — Since  January  1, 1911,  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 

Discharge  meiiswremenU  of  Spanish  Fork  near  Spanish  Fork,  Utah,  during 
the  year  ending  Sept.  SO,  1915, 


Date. 

Made  by— 

hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

^%. 

Dfe. 

charge. 

Oct.   13 

B.  M.Hall,  jr 

FetL 
4.16 
4.02 
4.23 
4.28 
4.53 
4.64 
5.06 
5.60 
5.28 

See.^t. 
62.0 
22.6 
36.7 
45.1 
87 

114 

155 

242 

197 

May  21 

Jane  16 
29 

July  7 
19 
22 

Aug.  1 
30 

Sept.  29 

R,  M.  Ad!im» 

Feel. 
5.43 
4.84 
4.90 
5.00 
4.93 
4.65 
4.20 
4.10 
4.16 

See.' Ft. 
226 

Jan.   22 

Feb.  16 

Mar.  15 

80 

Apr.    9 

16 

22 

May    7 

!!!I!do.*.!.!.'!!.*!!!!!"!! 

do 

do 

do 

do 

do 

R.  M.  Adams 

do 

do 

do 

do 

do 

do 

do 

do 

100 

111 

125 

116 
77 

27.6 
17.  S 
21.4 

DaUy  discharge,  in  second  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

... 
Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1       

5ao 

60.0 

9a2 

57.2 
53.6 

63.6 
63.6 
70.0 
80.0 
61.7 

68.1 
57.2 
55.4 
54.5 
53.6 

52.7 
52.7 
52.7 

sao 

48.4 

48.4 

4a  4 

47.6 
47.6 
47.6 

47.6 
48.4 
4&4 
48.4 
47.6 
47.6 

46.8 
46.8 
46.8 
46.8 
46.8 

46.0 
46.8 
45.2 
42.0 
45.2 

43.6 
41.3 
43.6 
45.2 
37.8 

37.8 
4a6 
35.7 
33.6 
33.6 

35.0 
32.9 
35.0 
33.6 
39.9 

39.2 
39.2 
42.0 
43.6 
39.2 

35.0 
34.3 
43.6 
42.8 
42.0 

43.6 
42.0 
37.8 
27.5 
32.2 

38.5 
40.6 
43.6 
28.7 
28.3 

27.9 
27.5 
3a8 
32.2 
2&0 

28.7 
29.4 
31.5 
34.0 
36.4 

28.0 
26.0 
28.0 
29.4 
29.4 
29.4 

67.0 
54.0 
55.0 
55.0 
68.0 

77.0 
68.0 
67.0 
65.0 
67.0 

7X0 
61.0 
57.0 
5&0 
55.0 

55.0 
60.0 

5ao 

48.0 
49.0 

41.0 
68.0 

89.0 
96.0 
135.0 

135.0 
85.0 
32.0 
20.0 
28.0 
27.0 

23.7 
25.5 
27.4 
25.5 
17.4 

18.2 
20.1 
23.7 
27.7 
29.3 

80.0 
37.0 
81. 2 
29.3 
27.4 

31.2 
33.0 
33.0 
31.2 

3ao 

31.2 
32.1 
31.2 
32.1 
34.1 

35.0 
31.2 
16.5 

35.0 
34.1 
84.1 
30.2 
37.0 

35.0 
31.2 
35.0 
34.1 
36.0 

3ao 

193.0 
44.0 
43.0 
47.4 

63.4 
51.0 
57.0 
51.0 
53.4 

54.6 
58.8 
75.2 
84.4 
106.2 

99.8 
112.4 

97.0 
111.0 

83.0 

83.0 

79.1 
81.7 
97.0 
101.2 
99.8 

99.8 
97.0 
116.6 
101.2 
97.0 

90.8 
102.6 
112.4 
122.2 
120.8 

145.0 
144.3 
154.5 
193.0 
219.5 

239.5 
241.0 
223.5 
220.5 
220.5 

22a5 
217.6 
223.5 

245.0 
283.0 

265.0 
248.0 
235.0 
223.5 
213.0 

200.5 
19a  0 
184.0 
182.5 
184.0 

191.5 
193.0 
193.0 
191.5 
191.5 

188.5 
188.5 
202.0 
202.0 
203.5 

216.0 
191.5 
185.5 
184.0 
188.5 

197.5 
185.5 
184.0 
179.5 
176.5 
109.0 

167.6 
163.2 
157.4 
185.5 
20a5 

178.0 
166.1 
125.0 
116.6 
106:9 

102.9 
97.5 
96-2 
93.8 
85.0 

1W.2 
92.5 
87.5 
93.8 
9L2 

9ao 

83,7 

77.5 
75.0 
71.3 

76.2 

106.9 
118.0 
116.6 
121.2 
120.8 

119.4 
122.6 
137.0 
135.5 
132.6 

134.0 
126.6 
131.0 
12&0 
122.6 

119.4 
119.4 
116w6 
111.0 
109.6 

109.6 
112.4 
111.0 
111.0 
113.8 

113.8 

72.5 
72.5 
72.5 

Tao 

T0.O 

72.5 
75.0 
72.5 
70.0 
63.8 

62.6 

62.5 
56.6 
64.2 
64.2 

58.9 
62.5 
61.2 
62.5 
60.0 

60.0 
58.9 
60.0 
33.1 
29.0 

32.1 

29.0 
29.0 
29.0 
^23.2 
16.0 

16.0 

2 

19.5 

8 

46.1 

4 

48.5 

5 

39.5 

?:::::::::::::: 

87.3 
31.0 

8 

25.0 

9    

25wO 

10 

22.2 

11 

21.6 

12 

26w6 

13       

21.8 

14 

26.0 

15    

26.6 

16 

27.9 

17 

18 

19 

20 

26.9 
26.9 
29.0 
26w9 

21 

24.1 

22. 

22.2 

23 

20.4 

24 

16.8 

25 

2S.0 

36 

25.0 

27 

111.0     119.4 
115.2     108.3 

25.0 

28 

23,2 

29 

111.0 
112.4 

90.0 
82.6 

82.5 

23.2 

30 

21.3 

81. 
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Monikitf  diachmrffe  of  SpaiUah  F^rk  nmr  Spamiah  Pork^  Utaht  fm  fhe  pear 

endtt^g  Sepi,  30, 1915. 


Mooth. 

Run-off 
(total  in 
acrt-feet). 

s^nxuiium* 

M^iTiiiimm, 

MiAD. 

Ortob«r _ „ 

9a2 

4&8 
43.0 
135.0 
39.0 
193.0 
283.0 
205.0 
20a6 
137.0 
75.0 
4&5 

47.0 
83.9 
20.0 

2ao 

10.5 
8a2 
79.1 
100.0 
7LJ 
815 
10.0 
lOLO 

54.3 
41.1 
33.5 
03.0 
20.0 
82.5 
1S8L0 
197.7 
Ui.5 
U0.1 
510 
2&5 

3,339 
2,440 
2,000 

Decembar 

Jinasry _ 

mtnarj _ _ 

Mtfdu.1 

8^900 
1,011 
8.843 

April 

9,402 
12.150 
0,813 
7  139 

Kv..:.::::       :::::: 

juiit-.;::::.::::::::::::::::::::;::;;::::::::::::::;::::: 

Mj 

knrns^    ...  . 

3,383 

f^4iBbvr... 

1.577 

""                                                                      "' 

nie  TMT. '. 

283.0 

lOLO 

,^7 

57,078 

■PANIIS  70SK  AT  LAKS  (WO&E,  VTAH. 

LocATiDN.— In  tlie  NB.  i  s«c  15,  T.  9  S.,  R.  2  H.,  about  a  mile  east  of  Lake  Shore, 
a  miles  abiyre  tlie  maotli,  aad  ab^ut  3  miles  northwest  of  Spanigh  Fork, 
Utah  County ;  below  all  tributaries  and  diversions. 

DsAiHAGE  AB£A. — ^70Q  SQUBTe  mlles. 

Rbcosds  available.— December  10,  1903,  to  July  10,  1907;  Marth  10,  1909,  to 
September  30,  1915. 

Gage. — IncUned  staif  with  vertical  low-water  extension,  on  right  bank  about 
half  a  mile  below  highway  bridge  March  10,  1909,  to  September  30,  1915 ; 
original  gage  vertical  staff  on  left  bank  Immediately  below  bridge  December 
10,  1903,  to  May  25,  1904 ;  gage  at  old  cable  SOO  feet  above  bridge  May  26, 
1904,  to  July  10,  1907. 

Dtschabgk  MHAsusEMENTS. — Made  from  cable  at  present  gage  or  by  wading. 

Chaknsl  akd  contbol. — ^Bed  soft ;  fairly  permanent  One  channel  at  all  stages ; 
banks  of  earth,  high  and  clean. 

BxiSEMBs  OP  DiscHABOB. — ^Maxlmum  stage  recorded  during  year,  6.95  feet  April 
22  (discharge,  336  second-feet) ;  minimum  stage,  1.70  feet  August  16  to 
September  2  and  September  6-24*  (discharge,  2.2  second-feet). 

190&-1915:  Maximum  stage  recorded,  16.0  feet  May  11,  1909  (discharge, 
1,430  second-f^et) ;  minimum  stage  recorded,  0.95  foot  August  6,  1909  (dis- 
charge, 2.5  second-feet)  ;  minimum  discharge  recorded,  0.9  second-foot  July 
26  to  August  31.  1911  (stage,  1.15  feet). 

WrxTEB  FLOW. — stage  discharge  relation  affected  by  ice  for  short  periods. 

DivratsiONS. — ^EJntlre  flow  Is  diverted  above  station  during  last  part  of  Irrigation 
season ;  only  waste  and  return  y^aters  pass  the  gage  at  that  time. 

RmuLATioN. — ^Natural  flow  affected  by  the  diversions  above  station. 

OoPEBA-rtoN. — Since  January  1,  1911,  records  have  been  furnished  by  the  United 
States  Reclamation  Service. 

iXtcibsrpg  meaamrementa  of  Spaniah  Fork  at  Lake  Shore,  Ui<ih,  during  the 
year  ending  Sept.  SO,  1915. 


Dote. 

MadebQF- 

Gage 
bdgbt. 

Dls- 
d^arge. 

Dote. 

• 

Madtby- 

hal^. 

Dls- 
Charge. 

Mar     3 

QniiiiLaDd  Hatt.^ 

a   W    TTaII   It         

4.20 
4.90 
0.00 

ate^U 
111 

101 

Apr.  22 
May     5 

B.  M.  Hall,  Jr 

Feet. 
6.80 
3.32 
L74 

See,-fL 
313 

^  J 

R.  M.Adams 

08 

. — .do— ^ 

do 

2 
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SUKPACE   WATER  SUPPLY,  1916,  PART  X« 


DaUy  discharffe,  in  second-feet,  of  Spanish  Fork  at  Lake  Shore,  Utah,  for  the 
year  ending  Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.0 
3.0 
7.2 
11.5 
10.0 

&5 

7.0 

81.6 

15(1 0 

145.7 

135.4 
125.0 
123.5 
122.0 

12a  0 

134.0 
135.0 
136.0 
137.0 
13a  7 

14a  5 
140.5 
140.5 
139.3 
13a  i 

137.0 
134.0 
131.0 
131.0 
131.0 
130.0 

129.0 

12a  0 

126.5 
125.0 
122.0 

119.0 
123.0 
127.0 
131.0 
125.0 

119.0 

loao 

97.0 
96.0 
95.0 

94.0 
91.0 

8ao 
8ao 
8a  0 

9ao 

92.0 
94.0 
100.0 

loao 

101.5 
97.0 
97.0 
97.0 
07.0 

97.0 
97.0 

loao 

103.0 
104.0 

105.0 
106.0 
104.5 
103.0 
103.0 

103.0 
101.0 
99.0 
97.0 
95.5 

94.0 
9a5 
103.0 
95.0 
87.0 

79.0 
77.5 
70.0 
79.0 
82.0 

82.0 
82.0 
82.0 
83.5 
85.0 
85.0 

82.0 
8a3 
94.7 
101.0 
99.5 

9ao 
oao 
9ao 

96.7 
95.3 

94.0 
95.5 
107.0 
105.5 
104.0 

100.7 
115.3 
121.0 
132.0 
142.0 

124.0 
106.0 

sao 

86.5 
85.0 

101.5 

iiao 

111.0 
104.0 
105.5 
106.2 

107.0 

iiao 

114.0 

oao 

82.0 

87.3 
93.0 

oao 

102.5 
107.0 

135.0 
163.0 
139.0 
115.0 
91.0 

107.6 
124.0 
124.0 
124.0 
124.0 

124.0 
124.0 
122.0 
121.0 
120.0 

iiao 
iia7 

115.4 

114.0 
116.0 

iiao 

120.0 
121.0 

121.0 
121.0 
121.0 
122.0 
124.0 

124.0 
124.0 
127.7 
131.4 
136.0 

13a  0 
14a  0 
14a  0 
14a  0 

142.0 

144.0 
146.0 
150.0 
166.0 
142.0 

iiao 

136.7 
145.3 
174.0 
162.0 
149.0 

149.0 
149.0 
166.0 
163.0 

17a  0 

182.0 
103.0 
221.0 
193.0 
193.0 

193.0 
193.0 
209.0 
225.0 

24ao 

271.0 
267.0 
263.0 

a^ao 
29ao 

336.0 
3360 
312.0 
250.0 
209.0 

209.0 
149.0 

13a  0 

121.0 
170.0 

149.0 
146.0 
142.0 
85.0 

8ao 
7ao 

71.0 
31.0 
15.0 
12.0 

4.3 
4.3 
4.3 
4.3 
4.8 

4.3 
4.3 
4.3 
4.3 
31.2 

6ao 

62.7 
47.4 
42.0 
46.0 

4&0 
4a  0 
4a  0 

3a4 
2a8 

19.2 

19.2 
19.2 
21.1 
23.0 
83.7 

44.3 
55.0 
47.6 

4ao 

23.0 

6.0 
6.0 
4.0 

ao 
ao 

ao 
ao 
8.0 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
2.9 

2.7 
2.6 
2.6 
2.0 
2.6 

2.6 
2.7 
2.9 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 

ao 

ao 

aoJ 

ao 

ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
2.7 
2.5 

2.2 
2.2 
2.2 
2.2 
a2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2 

2:2 

3 

4.1 

4 

ft.0 

5 

4.1 

6 

2.2 

7 

2.2 

8 

2.2 

9 

2.2 

10 

2.2 

11 

2.2 

12 

2.2 

13 

Z2 

14 

2.2 

15 

2.2 

16 

Z2 

17 

2.2 

18 

2.2 

19 

2.2 

20 

2.2 

21 

2.2 

22 

2.2 

23 

2.2 

24 

2.2 

28 

Z3 

26 

2.4 

27 

2.0 

28 

2.6 

29 

2.6 

30, 

2.6 

31 

Monthly  discharge  of  Spanish  Fork  at  Lake  Shore,  Utah,  for  the  year  ending 

Sept.  30,  1915. 
[Drainage  area,  700  square  miles.) 


Month. 


October 

November . 
December.. 

January 

February.. 

March 

April 

May 

June 

July 

August 

8epteml)cr. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


156.0 
131.0 
106.0 
142.0 
163.0 
174.0 
336.0 
149.0 
55.0 

ao 
ao 
ao 


ao 
sao 
7a  0 
82.a 

82.0 

114.0 

121.0 

4.3 

ao 

26 
22 
2.2 


The  yejr . 


336.0  I 


22 


101.5 
106.4 

9a2 
103.6 
114.5 
134.8 
214.8 

43.9 

lao 

29 
25 
24 


77.7 


Run-ofl 
(total  in 
a?re-feet). 


6,425 
6,331 
5,731 
6,874 
6,764 
8,839 
13,543 
4,702 
1,722 
172 

leo 

244 


61,507 


DIAMOND    FORK   NEAR   THISTLE,    UTAH. 

Location.— In  the  NE.  i  SE.  i  sec.  17,  T.  9  S.,  R.  4  E.,  at  footbridge  about  200 
yards  above  mouth,  and  2i  miles  below  Thistle,  Utah  County. 

Drainage  abea. — 157  square?  miles. 

Records  available. — December  2,  1907,  to  September  30,  1915. 

Gage. — Inclined  staff  on  left  bank  about  5  feet  above  footbridge. 

Discharge  measurements. — Made  from  footbridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  small  gravel ;  shifts.  One  channel  at 
all  stages;  straight  for  100  feet  above  and  below  gage.  Banks  coveretl 
with  Cottonwood  trees;  subject  to  overflow  during  «ctreme  floods. 
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ExnsuES  OF  DiscHABGE. — Maximum  stage  recorded  during  year,  3.90  feet  July 
17  (discharge.  124  second-feet) ;  minimum  stage,  2.80  feet  December  25 
(discharge,  9.0  second-feet). 

1907-1915:  Maximum  stage  recorded,  5.6  feet  May  7,  1909  (discharge, 
715  second-feet) ;  maximum  discharge,  735  second-feet  May  9,  1909  (stage, 
5J5  feet) ;  minimum  stage  recorded,  2  feet  August  27-30  (discharge,  20 
second-feet)  ;  minimum  discharge,  6  second-feet  January  29,  1909  (stage, 
2:8  feet). 

WixTER  FLOW. — Stage-discharge  relation  affected  by  Ice  for  short  periods. 

PrrosioNs. — No  diversions  of  Importance  above  or  below  station. 

RffiTLATioN. — Natural  flow  affected  by  any  water  supplied  from  the  Straw- 
berry Valley  reservoir. 

OPERATION. — Since  January  1,  1911,  all  records  have  been  furnished  by  the 
United  States  Reclamation  Service. 
During  1915  about  9,900  acre-feet  were  supplied  from  the  Strawberry  Valley 

rewTvolr. 

IHtckarge  measurements  of  Diamond  Fork  near  Thistle,  Utah,  during  the  year 
ending  Sept.  SO,  1915, 


Dtte. 

Mwleby- 

i^S^t. 

Dis- 
charge. 

Date. 

Madoby- 

Gage 
hei^t. 

Dis- 
charge. 

(H  14 

B.  IC.  Hall,  r 

FuL 
3.21 
2.91 
3.00 
3.16 
3.23 
3.45 
3.63 
3.62 
8.40 
3.46 

13.4 

26w8 

82.0 

41.1 

64 

78 

76 

63 

58 

Jtme  21 
28 
20 

July  18 
28 
31 

Aug.  18 
27 
31 

Sept.  21 

R.  M./dams 

Fut. 
3.35 
3.60 
3.60 
3.83 
3.70 
3.68 
3.58 
3.57 
3.55 
3.16 

8ec.-fL 
49  0 

te.  IS 

do 

do'. 

73 

Feb.  If 

Mv.  17 

31 

•s 

...    do 

do 

73 

do 

do 

do 

8.  J.  Anderson 

110 
103 

do „. 

Adams  and  Hall 

R  ¥  Adam^ 

R.  M  AdATTiff 

^ 

do 

do 

09 
70 

do 

do 

do 

do 

65 
32.1 

tfif  discharge,  in  second-feet,  of  Diamond  Fork  near  Thistle,  Utah,  for  the 
year  ending  Sept,  SO,  1915, 


Dty. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

3a2 

30.2 

3a2 

32.8 
3L9 

31.9 
32L8 
38.2 
42.0 
32.8 

32.8 
32.8 
82.8 
3U9 
31.9 

31.0 
9a2 

3a2 
3a2 
3a2 

30L2 

3a2 
3a2 

29.4 
29.4 

29.4 
3a2 
29.4 
29.4 
20.4 
29.4 

20.4 
20.4 
20.4 
20.4 
20.4 

29L4 
20.4 
20.4 
2&6 
286 

286 
286 
286 
286 
.286 

286 
20.4 
20.4 
20.4 
20.4 

20.4 
20.4 
20.4 
20.4 
20.4 

20.4 
286 
286 
286 
286 

286 
286 
286 
286 
286 

286 
286 
286 
286 

286 

286 
286 
286 
286 
286 

27.0 
34.2 
2L4 
186 
16.8 

13.1 

ia5 
ia2 

0.6 
0.0 

ia5 

180 
15.0 
180 
180 
14.5 

185 
185 
186 
17.2 
17.2 

16.8 
186 
186 
17.2 
1&6 

186 
17.2 
186 
186 
186 

185 
185 
13.7 
187 
185 

14.4 
13.7 
18  7 
14i4 

15.8 

14.4 
14.4 
188 
180 
186 
186 

21.6 
282 
282 
21.6 
186 

17.2 
188 
186 
21.6 
23.2 

387 
3L6 
280 
284 
282 

2L6 
23.2 
280 
280 
280 

29.8 
31.6 
32.5 
280 
280 

27.2 
280 
280 

280 
280 
280 
27.2 
27.2 

280 
280 
20.8 
280 
280 

280 
27.2 
280 
20.8 
387 

31.6 
384 
384 
34.3 
84.3 

33.4 
34.3 
382 
382 
381 

381 
37.0 
388 
30.7 
481 
44.2 

481 
480 
51.5 
481 
480 

482 
40.3 
54.8 
482 
49.3 

482 
584 
584 
51.5 
54.8 

50.2 
59.2 
581 
59.2 
680 

60.2 
784 
71.6 
71.6 
784 

69.2 
680 
680 
71.6 
71.6 

784 
60.2 
.784 
784 
682 

784 
784 
784 
682 

eo2 

680 
688 
64.7 
63.6 
61.4 

50.2 
59.2 
688 
689 
680 

60.2 
60.2 
689 
689 
688 

689 
680 
680 
689 
65.8 
688 

784 
689 
680 
60.2 
689 

688 
688 
64.7 
64.7 
688 

688 
686 
686 
61.4 
60.3 

57.0 
54.8 
587 
52.6 
51.5 

584 
52.0 
49.0 
49.0 
480 

41.0 
82.0 
780 
82.5 
72.0 

72.0 
87.0 
84.0 
84.0 
82.0 

87.0 
980 
1080 
114.0 
1180 

1180 
1280 
114.0 
1180 
111.0 

111.0 
124.0 
111.0 
109.0 
111.0 

114.0 
Ul.O 
109.0 
113.0 
114.0 

111.0 
109.0 
103.0 
101.0 
87.0 
9L0 

94.2 
986 
87.0 
84.0 
84.0 

82.5 
79.5 
79.5 
79.5 
72.0 

78  8 
788 
57.5 

se.5 

50.5 

688 
69.5 
788 
685 
72.0 

688 
69.5 

eo.5 

72.0 
788 

788 
78  8 
69.5 
60.5 
60.5 
688 

65.8 

1. 

688 

I 

785 
780 

4  ::::::::::: 

*- 

780 

» 

682 

CZ'.'.'.','.'.'.'.'. 

682 
69  5 

• 

682 

»  : 

682 

J 

SO.  5 

i 

580 

41  0 

• 

41.8 

-. .. . 

41.8 

A  

41.8 

483 

J 

39.6 

J   --. 

39.6 

»  ...     . 

389 

a 

389 

a  . 

389 

r 

389 

a  - . 

380 

E 

388 

a  ... 

34.0 

^ 

32.6 

>.. . 

31.2 

»... 

27.7 

».    

27.0 

a *"* 
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SURFACE   WATEB  SUPPLY,  1016,  PART  X. 


Monthly  discJiarge  of  Diamond  Fork  near  ThMle,  Utah^  for  the  year  ending 

Sept,  SO,  191S, 


Month. 


Discharge  In  second-feet. 


Miiximmn.  lanhnmn.     Mean 


Run-off 

(total  In 

acre-feet). 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


42.0 
29.4 
28.6 
18.6 
32.6 
46.1 
71.6 
70.4 
82.6 
124.0 
94.2 
75.0 


29.4 
2&6 
9.0 

ia.0 

21.6 
37.2 
45.1 
89.2 
41.0 
72.0 
07.6 
27.0 


31.4 
29.1 
21.8 
1&4 
26.2 
36.8 
58.1 
67.1 
61.8 
104.4 
74.7 
«.2 


1,931 
1,732 
1,340 
1,008 
1,400 
3,201 
3,457 
4,126 
3,677 
6,415 
4,503 
2,928 


124.0 


0.0 


47.6 


34,800 


XnnTED  STATES  REOLAXATIOV  SEBYIOE  POWER  OAHAL  NEAR  SPAVISH 

FORK,  TTTAH. 

Location. — ^In  the  SW.  i  SW.  i  sec.  2»  T.  9  S^  R.  3  B.,  near  mouth  of  canyon, 
half  a  mile  below  canal  head  gates  and  aboot  5  miles  southeast  of  Spanish 
Fork. 

Records  available.— January  1,  1908,  to  September  30,  1915. 

Qaoe. — Inclined  staff  on  right  bank  graduated  to  tenths  from  zero  to  5  feet 

DiscHABOE  MEA8UBEMENT8. — ^Made  by  wadlng  or  from  footbridge  at  gage. 

Channel  and  control. — Concrete  lined  section;  bottom  width  4.0  feet,  side 
slopes  1:1,  and  maximum  depth  of  water  will  be  about  6  feet  Control 
not  permanent  owing  to  earth  and  rock  slides  below  gage. 

EiXTREMEs  OF  DISCHARGE. — Maxlmum  stage  recorded  during  year,  2.89  feet  Sep- 
tember 3  (discharge,  101.8  second-feet) ;  minimum  stage,  1.87  feet  June  29 
(discharge,  40  second-feet). 

1909-1915:  Maximum  stage  recorded,  3.T5  feet  June  2,  1909  (discharge, 
188  second-feet).    Canal  dry  at  times  for  cleaning  and  repairs. 

Winter  flow. — Stage-discharge  relation  is  sometimes  affected  by  ice. 

Diversions. — ^None  above  station. 

Regulation. — Flow  controlled  by  heed  gates  half  a  mile  above  gage. 

Accuracy. — Records  published  as  received  from  the  Reclamation  Service. 

Cooperation. — Since  January  1,  1911,  all  records  have  been  furnished  by  the 
United  States  Reclamation  Service. 

This  canal,  which  is  designed  fbr  a  capacity  of  500  seeond-feet,  diverts  on 
the  left  bank  of  Spanish  Fork  In  the  SE.  i  sec  2,  T.  9  S.,  R.  3  E.  About  3  miles 
below  the  head  is  the  forebay  of  the  power  plant.  Here  part  of  the  water  can 
be  carried  on  In  tbe  High-line  canal  to  irrigate  lands  at  the  south  end  of  the 
project  and  the  remainder  used  to  supply  the  power  plant  or  turned  down  the 
wastcway.  The  tailrace  water  and  that  going  down  the  wasteway  is  used  to 
supply  the  Salem  canal  or  returned  to  the  river* 
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DMiiorffe  iMMnremente  of  UnUed  States  Reclamation  Service  power  canai 
'  Spanish  Fork,  Utah,  during  the  year  ending  Sept.  SO,  19X5. 


Mi. 

MMtobT- 

^t. 

diarge. 

Date. 

Made  by- 

h^S. 

DIa. 

Charge. 

Oft   D 

P  M.  Htn,Jr 

2.68 
2.37 
2.36 
2.60 
2.63 
2.03 
2.68 
2.84 
2.18 
2.29 

66 

66 

66 

76 

78 

79 

87 

48.9 

63 

May  21 

June  1 
16 
29 

July  7 
19 

Aug.  1 
24 
SO 

Sept.  29 

F.  M.  Adanu 

FeH. 
2.42 
2.35 
2.10 
2.06 
2.12 
2.10 
2.40 
2.70 
2.98 
2.53 

8ec^ 

Dm.  M 

do 

do 

do 

do 

do 

....do      

do 

58 

Jo.  8 

do 

42.8 

Hi  16 

Mv.  1. 

do 

do 

4ao 

44.0 

» 

do 

4L9 

^•J! 

do 

do 

66 
76 

a 

do 

98 

ivio 

n,M.  Adamt 

do 

54 

DiOff  discharge,  in  second-feet,  of  United  States  Reclatnation  Service  power 
canal  near  Spanish  Fork,  Utah,  for  the  year  ending  Sept,  SO,  191$, 


D»y. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

L 

73w3 
78.3 
98.8 
77.3 
74.6 

74.« 
74.6 
82.7 
86t2 
77.3 

75.9 
74.6 
74.6 
73.8 
72.7 

72.1 
T2.1 
72.1 
18.3 
75.8 

75w9 
74.8 
74.6 
74.6 
74.6 

74.6 
74.6 
74.0 
73.3 
73.3 
73.3 

72.7 
72.7 
72.7 
72.7 
72.7 

72.1 
72.1 
7a8 
68.3 
7a8 

6&3 
7a2 
7a8 

7a8 

66w9 

66w9 
67.1 
64.8 
02.5 
63.6 

63.6 
02.5 
64.8 
03.6 
67.1 

67.1 
68.3 
7a2 
70.8 
68.3 


66.9 
66.9 
70.2 
69.6 
69.6 

69.6 
69.0 
68.3 
6B.5 
62.5 

68.3 
61.3 
63.0 
6L3 
519 

54.9 
58.1 
63.6 
618 
6L3 

6B.5 
6B.5 
69.7 
58.1 
6L8 

63.6 
68.5 
63.5 
62.5 
63.6 
63.6 

68.0 
612 
64.8 
66.4 
66.4 

68.6 
612 
66.4 
66.4 

66.4 

59.7 
612 
63.0 
66.4 
66.4 

63.0 
57.5 
60.2 
61.8 
61.9 

63.0 
58.6 
58.1 
56L4 
69.1 

65.4 
65.4 
65.9 
67.7 
67.1 
68.8 

67.1 
67.7 
70.2 
67.1 
63.6 

61.9 
612 
618 
67.1 
68.6 

72.7 
73.3 
69.6 
65.4 
60.8 

69.6 
69.6 
69.6 
71.4 
76.3 

72.7 
72.1 
72.1 

n.3 

69.6 
77.3 

ee.6 

67.1 

70.8 
70.2 
7a2 
7a2 
60.0 

68.3 
66.9 
67.1 
67.7 
67^ 

69.0 
09.6 
73.3 
72.7 
75.8 

7&6 
76.6 
766 
73.9 
716 

716 
76.6 
81.8 
75.8 
73.3 

73.8 
75.3 
716 
84.8 
716 
716 

75  9 
77.3 
82.0 
76.9 

n.9 

766 
7&9 
91.3 
78.6 
76.9 

766 
78.6 
83.4 
818 
818 

84.1 
-  82.7 
86.2 
61.9 
47.1 

47.6 
47.1 
48.1 
49.1 
49.1 

48.1 
51.0 
62.6 
51.0 
47.1 

59.1 
57.5 
65.4 

569 
57.6 

58.1 
518 
62.6 
52.6 
62.1 

518 
52.6 
51.6 
53.2 
63.2 

63.2 
51.6 
68.1 
56.9 
65.9 

57.5 
51.0 
49.1 
6a6 
51.0 

51.0 
63.2 
52.1 
62.1 
50.5 
48.1 

51.6 
51.0 
49.5 
50.5 
49.1 

44.4 

43.9 
45.2 
45.2 
43.9 

418 
418 
462 
44.4 
43.9 

43.4 
43.0 
42.6 
42.6 
4a8 

'  41.6 
40.8 
40.4 
43.9 
43.0 

414 

42.1 
4a8 

4ao 
4a4 

4L2 
42.6 
43.0 
41.6 
43.4 

43.9 
43.4 
418 
414 
414 

43.4 
414 
40.8 
41.6 
42.6 

43.4 
43.0 
42.6 
41.6 
4L6 

41.2 
42.1 
41.6 
42.1 
43.0 

42.6 
414 
41.6 
41.2 
4L6 
41.6 

56.4 

«? 

55.9 
60.1 

569 
58.1 
569 
65.9 
53.2 

52.6 
52.6 
6a5 
49.1 
49.1 

51.6 
52.6 
53.2 
52.6 
52.6 

62.1 
51.6 
52.1 
7a8 
913 

869 
85.6 
818 
818 
88.4 
92.8 

960 

1 

960 

t 

101.8 

i 

92.8 

t 

960 

I 

95.0 

7. 

966 

t 

98.2 

t 

98.2 

E 

969 

IL 

95.0 

a. 

95.9 

a. 

716 

U- 

71.4 

i 

7L4 

;i 

665 

!• 

65.9 

s. 

612 

:i 

63.6 

s 

669 

a 

618 

2. 

618 

a..„ 

61.9 

JL 

62.5 

s^ 

65.4 

f. 

666 

669 

a. 

664 

1 

612 

X 

62.5 

V 

16345*— 18— W8P  410 6 
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SUBPACB  WATER  SUPPLY,  1916,  PAET  X. 


MantMy  discharge  of  United  Siatei  Reclamation  Service  power  canal  near 
Spanish  Fork,  Utah,  for  the  year  ending  Sept,  SO,  1915, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  In 
acre^t). 

ifftTin»TifT^. 

Minimum. 

Mean. 

October 

92.8 
72.7 
70.2 
65.9 
77.3 
84.8 
91.3 
60.1 
51.6 
44.8 
94.3 
101.3 

72.1 
62.5 
54.9 
58.1 
60.8 
66.9 
47.1 
48.1 
40.0 
40.8 
49.1 
61.9 

75.6 
68.4 
63.6 
63.3 
60.2 
73.0 
68.3 
53.6 
44.8 
42.6 
63.2 
78.0 

4,642 

Norember 

4,070 

December 

3,004 

Tannery 

3,804 

Febmary 

3  843 

Miwr-h-    

4  480 

AdtU .                     

4,064 

^::;:::::::::::::::::::::::::::::::::::::::::::::::::: 

3206 

Jane 

2,636 

July 

2,610 

August 

3  824 

September , 

4,641 

TbB  year 

101.3 

40.0 

63.4 

45,022 

HOBBLE  OREEX  VXAR  SPBUrOYILLE,  XTTAH. 
Location. — In  sec.  7,  T.  8  S.,  R.  4  E.,  about  150  feet  below  Springville  power  plant, 

1  mile  above  mouth  of  canyon,  and  4  miles  southeast  of  Springville,  Utah 

County. 
Drainage*abka. — ^120  square  miles. 

Records  available. — ^March  23,  1904,  to  Septemb^  30,  1915. 
Gage. — Vertical  staff  fastened  to  large  tree  on  right  bank,  75  feet  below  cable, 

June  1, 1909,  to  September  30, 1915 ;  original  gage,  vertical  staff  about  1,000 

feet  below,  installed  March  23,  1904,  washed  out  by  flood  April  2, 1907 ;  tem- 
porary gage,  vertical  staff  at  same  site  as  original  gage,  installed  June  1, 

1907,  washed  out  by  flood  about  May  1, 1909. 
Dischasqe  measubements. — Made  from  cable  or  by  wading  at  gage. 
Channel  and  oontbol. — ^Bed  composed  of  boulders  and  coarse  gravel;  fairly 

permanent.    One  channel  at  all  stages ;  banks  high  and  wooded. 
BxTBEMEs  OF  DiscHABGE. — ^Maximum  stage  recorded  during  year,  4.30  feet  April 

22  and  23  (discharge,  118.5  second-feet) ;  minimum  stage,  8.15  feet  August 

27  and  September  23  (discharge,  21.2  second-feet). 
190&-1915:  Maximum  discharge  recorded,  820  second-feet  May  6-8,  1900 

(estimated  from  high-water  marks) ;  minimum  discharge,  7  second-feet 

October  7  and  8  and  December  10, 1905. 
WiNTEB  PLOW. — Largely  from  tsprings;  stage-discharge  relation  not  seriously 

affected  by  ice. 
DivEBsioNS. — ^The  only  diversion  above  station  is  the  power  canal,  and  this  water 

is  returned  to  the  stream  about  150  feet  above  gage. 
Regulation. — ^Low-water  flow  may  be  somewhat  affected  by  operation  of  poy^er 

plant 
OooPEBATioN. — Since  January  1,  1911,  all  records  have  been  furnished  by  the 

United  States  Reclamation  Service. 

Discharge  measurements  of  Hohhle  Creek  near  SpringvUle,  Utah,  during  the 
year  ending  Sept,  SO,  1915, 


Date. 

ICadeby- 

bei^t. 

Dis- 
charga. 

Data. 

Made  by— 

hS^t. 

Dis- 
charge. 

Oct.   U 

B.  lff.Han,Jr 

FeeL 
3.35 
3.24 
8.32 
3.37 
3.53 

23.1 
25.7 
27.9 
36.0 

Apr.    1 

12 

19 

May    4 

Jime  18 

B.  M.  HaU.jr 

Feet. 
3.53 
4.06 
4.20 
3.90 
8.50 

'"t. 

Jan.   90 
Feb.  17 
Mar.  16 

do 

do 

do, 

do 

do 

do 

97 
105 
70 

Apr.    1 

do. 

35.4 
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DaO^  dUcharge,  in  gecond-feet,  of  Hohhle  Creek  near  SprinffvUle,  Utah,  for  the 
year  ending  Sept.  SO,  1915. 


D»y. 


Oct.     Nov.     Dec     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


1... 
1.. 
J... 
4... 
5... 

1... 

7... 
I... 
I.. 
E.. 


n.. 

B... 
M... 

15... 


■... 

r... 
a... 

I... 


a... 

2... 

a... 
a., 
a... 


a... 
r... 
a... 
a... 


27.1 
38.3 
29.5 
30.7 
32.0 

3L5 
31.0 
3a2 
29.4 

28.7 

28.7 
28.7 
28.7 
28.7 
28.7 

28.7 
39.0 
29.3 
20.7 
20.7 

30.7 
29.9 

ao.i 
ao.4 

30.7 

31.0 
29.8 
28.7 
27. « 

aft.5 

26.5 


28.5 
28.5 
27.8 
28.7 
28.1 

27.5 
25.9 
2S.2 
2S.5 
27.6 

28.7 
28.7 
28.7 
28.4 
28.1 

27.8 
37.2 
26.5 
26.5 
26.5 

26.7 
26.0 
27.1 
27.4 
27.8 

28.2 
28.7 
28.7 
28.7 
28.7 


20.7 
28.7 
28.7 
28.7 
28.7 

28.2 
27.8 
27.4 
27.0 
26.5 

26.3 
28.1 
25.0 
25.9 
25.0 

26.2 
26.5 
26.5 
26.5 
26.5 

26.5 
27.0 
27.4 
27.1 
26.8 

26.5 
26.5 
26.6 
26.5 
26.5 
26.5 


25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25. 0 
2S.0 
25.0 

25.0 
24.7 
24.4 
24.1 
23.8 

23.6 
23.3 
23.0 
22.8 
23.6 

23.4 
23.3 
23.1 
23.1 
23.1 

23.6 
24.2 
34.2 
24.2 
34.6 
35.0 


25.4 
25.8 
23.8 
21.8 
22.3 

33.8 
33.5 
34.3 
35.0 
36.0 

37.1 
27.1 
27.1 
36.4 
35.8 

25.8 
25.8 
36.3 
36.7 
37.1 

27.1 
27.1 
26.4 
25.7 
25.0 

25.0 
25.0 
25.7 


26.4 
27.1 
26.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.4 
25.8 
36.5 
37.3 

37.0 
37.5 
27.1 
28.6 
29.2 

29.2 
29.2 
29.2 
29.2 
30.0 

32.0 
84.8 
34.8 
84.8 
38.2 
3&2 


36.8 
41.6 
54.7 
64.4 
60.5 

69.6 
75.2 
93.2 
81.0 
75.2 

81.0 
87.1 
87.1 
93.2 
93.2 

105.4 
106.4 
99.3 
105.4 
112.0 

112.0 
118.5 
118.5 
93.2 
93.2 

81.0 
81.0 
75.2 
64.4 
75.2 


81.0 
87.1 
75.2 
00.5 
09.5 

75.2 
81.0 
75.2 
81.0 
75.3 

60.5 
69.5 
75.3 
69.5 
60.5 

64.4 
64.4 
75.3 
75.3 
75.3 

69.5 

ee.5 

64.4 
64.4 
50.4 

60.5 
60.5 
64.4 
64.4 
64.4 
64.4 


64.4 

64.4 
64.4 
69.5 
69.5 

09.4 
64.7 
54.7 
50.0 
50.0 

45.8 
45.8 
45.8 
45.8 
41.6 

38.3 
34.8 
34.8 
34.8 
34.8 

38.3 
38.3 
41.6 
41.6 
38.3 

38.3 
41.6 
41.6 
38.3 
34.8 


34.8 
34.8 
34.8 
33.4 
33.0 

39.3 
39.3 
30.6 
32.0 
29.3 

30.3 
39.3 
27.1 
29.2 
28.2 

27.1 
27.1 
27.1 
27.1 
27.1 

27.1 
26.0 
35.0 
35.0 
25.0 

25.0 
25.0 
24.3 
23.6 
24.3 
35.0 


23.6 
33.6 
33.6 
23.6 
24.3 

25.0 
24.5 
24.0 
23.6 
23.6 

33.6 
23.6 
23.6 
23.6 
28.6 

33.6 
33.6 
23.6 
23.6 
23.6 

23.6 
22.9 
22.3 
22.1 
21.8 

21.5 
21.3 
33.3 
32.3 
33.3 
33.3 


23.3 
33.9 
'35.5 
37.1 
36.0 

35.0 
34.3 
33.6 
34.1 
34.6 

35.0 
34.5 
24.0 
23.6 
23.6 

23.0 
23.6 
23.6 
23.6 
23.6 

23.6 
22.4 
21.2 
22.4 
23.6 

25.4 
27.1 
25.0 
25.0 
25.0 


Mmtkiy  discharge  of  Hohhle  Creek  near  Springville,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

If  Inifi^iiTn , 

Mean. 

Qdte 

32.0 
28.7 
28.7 
25.0 
27.1 
38.2 
118.5 
87.1 
69.5 
34.8 
25.0 
27.1 

36.5 
25.9 
25.9 
22.0 
21.8 
25.0 
36.8 
50.4 
34.8 
23.6 
21.2 
21.2 

29.3 
27.6 
27.0 
24.2 
25.5 
28.5 
85.0 
73.0 
46.5 
28.6 
24.0 
24.2 

1,802 
1,642 
1,660 
1,488 
1414 
1,755 
5,043 
4,487 
2,768 
1  731 
1,475 
1,440 

»w«b«.:::: :.:... 

:*(wS;:: ::::::: :: 

lii^       : 

ss^::  :  : :  . 

SS^::::::::;::::::::::::::::::::::::::::::::::::::: 

M^ 

^  :      :    I 

S.    :      : 

fe*f^..        ::    . :                   ; 

i^. 

iSSbir:::::::::::^::::::::::::::::::::;:::::::::::::: 

IteTcar 

118.5 

21.2 

36.7 

26,705 

PBOTO  BIYEB  AT  rOBXS,  UTAH. 

UcAnoH. — In  sec  26,  T.  5  S.,-R.  3  E.,  at  Vivian  Park,  summer  resort  Just 
above  Forks,  Utah  County,  about  200  feet  above  highway  bridge,  600  feet 
above  mouth  of  South  Fork  of  Provo  River,  which  enters  on  the  left,  about 
a  mile  below  mouth  of  North  Fork,  entering  on  the  right,  a  mile  above  the 
Utah  Power  &  Light  Co.'s  diversion  dam,'  and  12  miles  up  Provo  Canyon 
from  Provo,  on  the  highway  and  railroad  from  Provo  to  Heber. 

t>iAniA<aE  ABXA.— 600  square  miles. 

HnoHte  AVATT.ABTJL — ^November  17,  1011,  to  September  30,  1915 ;  also  at  various 
points  beiow  the  mouth  of  South  Fork  since  1880. 

Gi&— Inclined  staff  on  left  bank  10  feet  upstream  from  cable;  read  once  daily 
tff  J.  F.  Carter. 
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SURFACE  WATER  SUPPLY,  1015,  PART  X. 


DiscHABQE  MEA8UBEMENT8. — Made  from  cable  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  small  gravel;  shifts.  One  chaniiel 
at  all  stages;  banks  fairly  high  and  not  subject  to  overflow;  maximum 
depth  of  water,  1.7  feet  at  gage  height  1  foot  Gage  height  of  zero  flow 
about  —0.5  foot. 

Extremes  or  dischabgb. — Maximum  stage  recorded  during  year,  2.20  feet   at 
'9.30  a.  m.  June  2  (discharge,  714  second-feet) ;  minimum  stage,  0.04  feet 
at  9.80  a.  m.  September  1  (discharge,  155  second-feet). 

1911-1915:  Maximum  stage  recorded,  4.03  feet  June  8,  1912  (dlschar^^e, 
2,110  second-feet) ;  minimum  stage,  0.64  foot  September  1,  1915  (discharge, 
155  second-feet). 

WiNTKB  FLOW. — Stage-dlschargc  relation  not  seriously  affected  by  ice;  open- 
water  rating  curve  used. 

DiYEBsiONS. — Station  is  below  diversions  for  irrigation  in  Heber  Valley  and 
above  those  in  the  vicinity  of  Provo. 

Begulation. — Flow  is  regulated  to  some  extent  by  a  number  of  small  lakes 
near  the  headwaters  which  have  been  utilized  as  storage  reservoirs. 

AccuBACT. — ^Records  good. 

Discharge  measurements  of  Provo  River  at  Forks,  Utah,  during  the  year  end- 
ing Sept,  SO,  1915, 


Dmte. 

Hade  by- 

Gage 

Di». 
charge. 

Date. 

Hadeby- 

h^t. 

Dio- 
charge. 

Oct.  81 
Feb.  16 
Apr.    6 

Ifoy  14 

J.J.Sanford 

Utah  Power  &  Light  Co. 
J.J.8anford....Tr..... 
Utah  Power*  Light  Co. 
do 

Fed. 
1.12 

.04 
L32 
L37 

.62 

See.-ft. 

aoo 

254 

373  1 
175  1 

Jane  11 
July  22 
Aug.  13 
8ept.|5 

E.  A.  Porter 

Utah  Power  &  Light  Co. 

Lynn  Crandall 

Utah  Power  &  Light  Co. 
T.  F.  Wentt« 

Feet, 
2.25 
.78 
.72 
.77 
.81 

237 
172 
208 
208 

•  Water  commissloQer  Provo  River. 

DaUy  discharge,  in  second-feet,  of  Provo  River  at  Forks,  Utah,  for  the  year 

ending  Sept,  SO,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15., 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27.. 
28. 
29.. 
30. 
31.. 


236 
236 
284 
298 
298 

298 
284 
284 
394 
328 

412 

394 
394 
377 
313 

319 
325 
328 
328 
328 

328 

328 
328 
328 
298 


296 
298 
298 
298 
398 


298 
298 
298 
298 
284 

284 
284 
284 
284 

384 

298 
384 
284 
284 
284 

384 
284 
284 
370 
270 

370 
370 
370 
370 
265 

263 
357 
354 
363 
365 


363 
367 
384 
398 
398 

398 
398 
396 

370 
344 

370 
370 
333 
333 
339 

334 
316 
344 
344 
223 

336 
334 
333 
316 
306 

313 
336 
343 
354 
357 
357 


344 
253 
365 
265 
365 

367 
363 
367 
267 
363 

367 
367 
365 
367 
367 

253 
310 
310 
300 
300 

223 

199 
199 
313 


349 
349 
357 
357 
363 


357 
357 
363 
340 
333 

324 
367 
357 
357 
262 

363 
384 
370 
344 
343 

340 
357 
384 
363 
367 

367 
367 
367 
367 
365 

365 
267 
365 


367 
367 
367 
367 
373 

367 
367 
360 
363 
360 

265 
365 
370 
370 
396 

813 
813 
338 


344 

360 
304 
430 
449 

508 
506 

508 
508 
488 
449 


384 
841 
360 
880 
891 

367 
874 
387 
384 
347 

354 
354 
860 
384 
406 

441 
449 
449 
493 
500 

538 
548 
516 
488 

500 

457 
468 
488 
530 


538 
484 
419 
360 
398 

343 
326 
219 
194 
187 

180 
175 
170 
170 
310 

222 
365 
413 
863 
823 

838 
300 
370 
380 
354 

301 
378 
357 
357 
884 
874 


438 
714 
685 
516 
588 

628 
548 
608 
608 
528 

603 
714 
548 
628 
430 

430 
410 
460 
438 
438 

430 
863 
330 
308 

801 

250 
280 
270 
360 
363 


255 
255 
253 
355 
355 

355 
353 
353 
350 
350 

348 
345 
345 
345 
343 

343 
340 
385 
340 
335 

233 
385 

330 
330 
330 

315 
310 

195 
185 
180 
178 


175 
175 
180 
178 
178 

175 
178 
173 
170 
168 

178 
170 
168 
168 
168 

168 
168 
178 
168 
166 

164 
164 
166 
168 
168 

168 
168 
166 
168 
168 
168 


16S 
164 
175 
1S7 
185 

178 
168 
104 
164 
1«3 

205 
210 
106 
104 
193 

187 
187 
187 
187 
180 
187 
193 
187 
187 
301 

338 
326 
312 
310 
310 


NoTi.— Discbarge  Setermined  from  several  fairly  weU  defined  rating  curves  applicable  as  fidlowa: 
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Monthly  discttarffe  of  Prove  River  at  Forks 

Bept,  SO,  1915. 

i  Utah,  for  the  year  ending 

Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-tet). 

AOOQ- 

Maximiun. 

Minimum. 

M^n 

raoy. 

Oetcriber 

412 
298 
288 
287 
384 
9» 
080 
£28 
714 
265 
180 
228 

236 
254 
206 
109 
224 
260 
341 
170 
260 
178 
164 
155 

318 
279 
260 
246 
269 
841 
435 
285 
457 
234 
170 
190 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

B. 

November 

B. 

B. 

Janaarj 

B. 

Fp^l^l;?i^r .--,-.-,.  ^  -,,.-,-, ^ 

B. 

^J^-' 

B. 

Aucil 

A. 

2t^                      ..........     ... 

A. 

jS..::::::.: ... 

B. 

July 

B. 

Aofust 

B. 

September 

B. 

The  year 

714 

156 

288 

309,000 

BOTTTH  FOBK  OF  PBOYO  RIYEB  AT  F0BX8,  TTTAH. 

Location.— In  sec  26,  T.  5  S.,  R.  3  E.,  at  Vivian  Park  summer  resort.  Just  above 
Forks,  Utah  Ck>unty,  about  a  quarter  of  a  mile  above  confluence  of  South 
Fork  with  Provo  River,  and  12  miles  up  Provo  Canyon  from  Provo  on  high- 
way and  railroad  from  Provo  to  Heber. 

Drainage  abea. — 30  square  miles. 

Rboords  available. — November  17,  1911,  to  September  30,  1915. 

Gags.— Vertical  staff  nailed  to  Cottonwood  tree  on  right  bank,  June  15,  1913,  to 
September  30,  1915 ;  read  once  daily  by  J.  F.  Garter.  Datum  raised  2  feet 
on  June  12, 1915.  Original  gage,  vertical  staff  about  150  feet  above  mouth  of 
stream,  November  17, 1911,  to  June  14,  1913. 

DiscHASGs  MEA8T7BEMENTS. — Made  from  foot  log  near,  gage  or  by  wading. 

Channel  and  cx>ntbol. — Bed  comi)osed  of  gravel ;  shifting,  but  stage-discharge 
relation  remained  fairly  permanent  during  1915.  One  channel  at  all  stages ; 
banks  high  and  not  subject  to  overflow. 

KxTSEMEs  OF  DiscHABGE. — ^Mazlmum  stage  recorded  during  year,  2.70  feet  at 
9.30  a.  m.  October  4,  December  4  and  6  (discharge,  44  second-feet) ;  minimum 
stage,  2.42  feet  at  9.30  a.  m.  May  16  (discharge,  22  second-feet). 

1911-1915 :  Maximum  stage  recorded,  4.05  feet  June  10,  1912  (discharge, 
74  second-feet)  ;  minimum  stage,  2.42  feet  May  16,  1915  (discharge,  22 
second-feet). 

WnniB  FLOW. — Stage-discharge  relation  not  affected  by  ice.  Open-channel 
rating  curve  used. 

DiviBsioNs. — Below  all  diversions. 

BiouLATioN. — ^None. 

AccuEACT. — Gage  is  difficult  to  read  owing  to  rough  water.    Records  fair. 

Discharge  measurements  of  South  Fork  of  Provo  River  at  Forks,  Utah,  during 
the  year  ending  Sept,  SO,  1915. 


Dite. 

Hade  by- 

hc^t. 

Dis- 
charge. 

Date. 

ICadeby- 

hel^. 

Dis- 
charge. 

Oct  81 

J.J.SiHiford 

Emptoyees    of    Utah 

Power  AUghtCk).... 

J.J.SMlbrd 

£nq>loye«s    of    Utah 

PowerAI4«htCo.... 
do 

Feet. 
2.73 

3.M 
2.58 

2.58 
2.4g 

32.7 
30.6 

30.4 
26.1 

June  22 
July  22 

20 

£.  A.  Porter 

Feet. 
2.53 

.40 
.56 

.56 
.58 

'"t^ 

ftb.  16 

Ajf.   6 
9 

Mty  14 

Employees  of  Utah 
PowerALi^htCk).... 

LyxmCrandau 

Employees  of  Utah 
Power  &  Light  Co.... 

T.  F.  Wentea 

24.7 
81.2 

20.2 
35.6 

•  Water  oommisslaEier  Provo  River. 
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StTBFAOB  WAXER  SUPFLT,  1915,  PART  X. 


DaUy  discharge,  in  second-feet,  of  South  Fork  of  Provo  River 
for  the  year  ending  Sept,  SO,  1915. 

at  Forks, 

UidK 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

1 

42 
44 

39 

39 
38 
38 
42 
40 

42 
42 
42 
40 
38 

39 
41 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
43 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
43 
41 
44 
43 

44 

43 
42 
40 
40 

40 
40 
40 
38 
38 

38 
37 
38 
38 
35 

36 
36 
38 
86 
36 

36 
34 
34 
34 
34 
85 

34 
34 

38 
36 
85 

85 
36 
86 
36 
35 

36 
86 
36 
37 
36 

36 
36 
36 
36 
86 

35 
34 
34 
36 
36 

86 
84 
84 

35 
35 
35 

35 
35 
36 
35 

34 
34 
35 
34 
82 

32 
80 
30 
33 
33 

33 
33 
33 
38 
33 

33 
33 
33 
33 
83 

33 
33 
33 

38 
33 
33 
33 
33 

33 
33 
33 
33 
33 

34 
34 
34 

34 

34 
34 
31 
34 
34 

34 

34 

34 
34 

34 

31 

36 
36 
36 

34 
34 
34 
34 

86 

89 
42 
42 
38 
42 

42 

33 
34 

85 

84 
34 
34 
36 

37 
36 
35 
34 
34 

34 
35 
36 
36 

86 
86 
86 
34 
34 

33 
38 
33 
33 
33 

29 

29 
28 
28 
27 

22 
27 
28 
80 
32 

28 
28 
28 
29 
80 

32 
32 
32 
32 
32 
32 

28 
30 
30 
25 
28 

28 
28 
32 
34 

80 
80 
80 
28 
28 

27 
28 
28 
27 
27 

30 
31 
31 
27 
24 

23 

30 
80 
30 
28 

* 

28 
28 
28 
28 
27 

28 
24 
28 
27 
27 

27 
24 
28 
28 
28 

27 
27 
28 
28 
28 

27 
26 
27 
28 
27 

27 
30 
27 
36 
28 
28 

20 
38 
28 
31 
80 

30 
28 
30 
28 
30 

30 
30 
31 
34 
34 

33 
28 
34 
31 
31 

34 
24 
27 
27 
27 

33 

33 
33 
31 
33 
86 

ss 

2 

34 

3 

80 

4 

86 

6 

34 

6 

34 

7....; 

34 

8 

34 

9 

34 

10 

36 

11 

36 

12 

30 

13 

34 

14 

34 

15 

34 

16 

36 

17 

36 

18 

30 

10 

36 

20 

34 

21 

34 

22 

86 

23 

31 

24 

38 

25 

33 

26 

85 

27 

31 

28 

31 

29 

34 

30 

34 

81 

Non  —Discharge  determined  from  a  Cairly  well  defined  rating  curve. 

Monthly  discharge  of  South  Fork  of  Provo  River  at  Forks,  Utah,  for  the  pear 

ending  Sept,  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aoco- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

44 

40 
.44 
38 
35 
36 
42 
36 
34 
36 
36 
39 

38 
40 
84 
31 
30 
33 
33 
22 
23 
24 
24 
31 

40.2 
40.0 
38.4 
35.5 
33.2 
33.9 
36.1 
30.8 
28.8 
27.6 
30.2 
34.4 

2,380 
2,360 
2  180 
1,840 
2J080 
2,150 
1890 

i,no 

1,700 
1,860 
2,060 

B. 

November 

B. 

December 

B. 

Japuary ....,.,,         .  .    . ,                .    ...... 

B. 

Febnuiy 

B. 

March 

B. 

April 

B. 

^:!::::::::::::. ::::::::::. :::::::::::::::::::: 

B. 

JnnA. 

B. 

July 

B. 

August 

B. 

September 

Bw 

Hie  year 

44 

22 

34.1 

24,700 

AMEBIOAH  FOBK  KEA&  AME&IOAH  FOBK,  VTAH. 

Location.— In  sec.  30,  T.  4  S.,  tt.  8  E.,  at  the  ranger  citation  about  50  feet  above 
mouth  of  South  Fork,  3  miles  above  the  Utah  Power  &  Light  Co.'s  Ameri- 
can Fork  plant  No.  2,  41  miles  above  plant  No.  1  at  mouth  of  canyon,  and 
Hi  miles  from  town  of  American  Fork,  Utah  Ck>unty. 

Drainage  asea. — ^Approximately  43  square  miles. 

Rkcords  availabix— February  16,  1912.  to  September  30,  1915  (fragmentary). 

Gage. — ^Inclined  staff  on  left  bank  50  feet  above  mouth  of  South  Fork ;  read  oc^ 
casionally  by  forest  ranger* 
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D18CHAB6B  HKA.stmKicENT8. — ^Made  from  bridge  just  below  mouth  of  South 
Pork  or  by  wading. 

CHAKincL  AND  coifTBOL. — Bed  rocky ;  permanent  except  during  floods.    One  chan- 
nel at  all  stages.    Gage  height  of  zero  flow  about  U2  feet 

BxTBKicss  OF  DiscHASGE. — Records  too  incomplete  to  be  of  value  in  determining 
extremes  of  stage  or  discharge. 

WiisTEB.  riiow. — Stage-discharge  relation  not  seriously  affected  by  ice.    Minimum 
flow  probably  occurs  during  winter. 

DnncasiONS.— Above  all  diversiona. 

Rbgulatioiv. — None. 
I>ailj  discharge  not  determined,  as  no  current-meter  measurements  were  made 

during  the  year. 


Daay  gcge  height,  in  feet,  of  American  Fork  near  American  Pork,  Utah,  for 
the  year  ending  Sept.  SO,  1915. 

I>ay. 

Oct 

Not. 

Dec 

Iter. 

Apr. 

May. 

Jane. 

July. 

Auc 

Bept 

I. 

LOO 
1.00 
X28 

L70 

2. 

».    

2.90 

2.10 
2.3S 
2.36 

4-                           .  . 

3.30 

LOS 
L06 

LOS 

LOS 

L03 

%• 

"LSi 

i. 

4. 

1.93 
1.04 
LOO 
LOO 
L06 

L06 

7.            

"**L8i 

t. 

2.18 

*'*i*i6* 

Lsa 

9.                   

L83 

IB. 

H. 

2.10 
3.10 

2.60 
2.48 
3.13 

LOO 

3.20 

u 

LOS 

13 

LSS 
1.87 

LSS 

M 

XOO 

LSS 

X5    

LOS 
LOS 

LSS 

li. 

2.08 
3.06 

LOO 

17 

LSI 

1*. 

a 

LSI 

LSD 

3.00 
3.03 

3.00 

LSI 
L83 

L82 
L82 
L82 

s 

L78 

IL 

3.  SI 

2.30 

a. 

a 

3.50 
3.60 
3.10 

'*i.*08' 
LOS 

31 

7L 

L83 

28 

z:  

LOO 
LOO 



LOS 
L97 
2.00 

«. 

s 

» 



a 

SOUTH  FOBK  OF  AMEBIOAH  FOEX  KEAB  ASCXKIOAH  FORK,  UTAH. 

Location. — In  sec.  30,  T.  4  S.,  R.  3  B.,  at  the  ranger  station  about  150  feet 
above  confluence  with  American  Fork,  3  miles  above  Utah  Power  &  Light 
Co.'8  American  Fork  plant  No.  2,  4i  miles  above  plant  No.  1  at  mouth  of 
canyon,  and  lli  miles  from  town  of  American  Fork,  Utah  CJounty. 

DaAnvAGE  ABEA. — About  6.8  square  miles. 

Rbcosds  available. — ^February  15, 1912,  to  September  30, 1915  (fragmentary). 

Gage. — ^Vertical  staff  on  right  bank ;  read  occasionally  by  forest  ranger. 

DiscHAB(aB  MSASUBEMBNTS. — Made  from  bridge  near  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  course,  clean  gravel ;  fairly  perma- 
noit.    One  channel  at  all  stages. 

EzTSEMEs  or  DiscHABGE. — Data  insufllcient  to  determine  extremes  of  flow.  Mini- 
mum flow  probably  occurs  during  winter. 
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SUBPAOE  WATER  SUPPLY,  1W.5,  PAET  X. 


Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice.     Plow 

very  low  when  stream  freezes  near,  its  source. 
DiYEBSiONS. — None. 
3B0ULATI0N. — ^None. 

Daily  discharge  not  determined,  as  no  current-meter  measurements  were  made 
during  year. 

DcMy  gage  height,  in  feet,  of  South  Fork  of  American  Fork  near  American 
Fork,  Utah,  for  the  year  ending  Sept.  30,  1915, 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Anj. 

Sept. 

1  

0.60 
.60 
.76 

a  02 

2                     

8  

a  82 

0.94 
.92 
.96 

4 

0.98 

a7o 

.70 

.TO 
.68 
.67 

.62 

5 

e 

.60 
.60 
.60 
.60 
.60 

.60 

7     

.02 

8 

.96 

'".'96* 

.61 

0  

.00 

M) 

u 

.82 
.80 

1.80 
1.30 
1.08 



.67 

.04 

12 

.02 

18 



.67 
.66 

.04 

14 

.86 

.02 

18 

.60 
.60 

.00 

18 

.80 

.78 

76 

17 

a  52 

18 ' 

iS:::::;:;::::;::::;:::::::::     ::: 

1.75 

.76 
.78 

.76 

.67 
.66 

.65 
.65 
.65 

20 

0.45 

21 

.92 
.90 

'.'.'.'.'.'.'.'. 

22 

23 

1.14 
1.20 
1.12 

.72 

24   

25 



.64 

28  

1 

27 

.46 
.46 

.72 

.70 
.70 



28 

29 

80 

81     

.  S 

1 

. 

1 

SEVIEB  LAKE  BASIN. 
BEVIEB  BIYEB  AT  HATCH,  UTAH. 

Location. — In  the  SB.  i  sec.  28,  T.  36  S.,  R.  5  W.,  at  county  bridge  a  quarter  of 
a  mile  east  of  J.  C.  Barnhurst's  house  at  Hatch,  Garfield  (bounty,  and  li 
miles  below  site  of  Hatchtown  Dam,  which  was  washed  out  in  May,  1914. 

Dbainage  abea. — ^260  square  miles  (measured  on  topographic  maps). 

Records  available. — June  3  to  November  4,  1911 ;  December  10,  1911,  to  Sep- 
tember 80,  1915. 

Gage. — Stevens  water-stage  recorder,  50  feet  below  bridge,  August  23,  1914,  to 
September  30,  1915 ;  original  gage,  about  one-eighth  mile  upstream,  June  8 
to  November  4,  1911,  and  December  10,  1911,  to  May  7,  1912 ;  vertical  staff 
on  middle  pier  of  bridge.  May  8,  1912,  to  May  6,  1914 ;  Stevens  water-stage 
recorder  about  11  miles  above  bridge.  May  7  to  May  25,  1914,  when  Hatch- 
town  reservoir  dam  broke,  releasing  11,600  acre-feet  of  stored  water.  This 
gage  was  reinstalled  at  site  below  bridge  August  23, 1914. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  fairly  permanent; 
one  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.00  feet  at 
8  a.  m.  June  2  (discharge,  770  second-feet)  ;  minimum  stage,  0.02  foot 
March  10-16  (discharge,  79  second-feet). 
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1911-1915:  Maximum  stage  recorded,  6.8  feeb  June  5,  1912  (discharge, 

1,210  second-feet) ;  minimum  stage.  1.0  foot  March  18  to  April  2,  1912 

(discharge,  10  second-feet). 
WcfiiB  FLOW. — Stage-discharge  relation  affected  by  Ice  for  short  periods. 
DimsioNs.— Above  all  diversions  except  Hatch  Bench  canal  and  Pangultch 

Lake  ditch,  which  divert  a  small  quantity  of  water  from  Mammoth  Creek. 

Hillsdale  ditch  diverts  about  4  miles  downstream,  and  several  other  canals 

about  7  miles  below  for  irrigation  in  Pangiiitch  Valley. 
KtttLATioN.— Entire  flow  controlled  by  gates  in  Hatchtown  reservoir  dam  be- 

ftffe  May  25,  1914. 
AocuEACT. — ^Records  good. 

DUekarffe  measuremefUs  of  Sevier  River,  at  Hatch,   Utah,  during  the  year 
ending  Sept,  30,  1915. 


[MadebyJ.J.Banford.] 

Dite. 

i^Sl 

Dig. 
cihaigo. 

Date. 

faS^t 

Dte. 
charge. 

Date. 

heSPt. 

Dls- 
Charge. 

In.  II 

Fetl, 

•  a78 

.62 

1.86 

2.84 

8ee.-ft, 

96 

75 

426 

723 

May  80 

June  16 

July  2 

Feet, 
2.72 
2.20 
1.35 
1.08 

603 
257 
160 

AaK.24 

Feet. 

.84 
.84 

Sec-fi, 
114 

Ite.  15 

Sept.  24 

112 

Mn  1 

18. 

^  M.;;::::: 

•  stage-discharge  relation  affected  by  ice. 

Dit^Mrge,  in  second-feet,  of  Sevier  River  at  Hatch,  Utah,  for  the  year  ending 

Sept,  SO,  1915. 


IHy. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

l... 

1 

130 
130 
130 
130 
ISO 

180 
130 
125 
135 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
118 

118 
118 
118 
118 
118 
HI 

118 
118 
118 
118 
118 

118 
118 
130 
130 
130 

130 
130 
130 
130 
130 

180 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 
106 
106 

106 
106 
106 
106 
106 

07 
07 
88 
03 
94 

95 
96 
97 
97 
97 

97 
97 

102 
97 
102 

'"*93* 
88 
84 
93 

93 

84 
84 
84 
84 

84 
84 
88 
84 
84 

88 

88 
84 
84 
84 

88 
93 

84 

84 
84 
84 
84 
84 

84 
84 
84 
84 
79 

79 
79 
79 
79 
79 

79 
84 
86 
84 
88 

90 
93 
99 
104 
106 

106 
111 
118 
122 
127 
132 

142 
158 
163 
168 
164 

160 
156 
156 
168 
183 

209 
211 
208 
193 
216 

240 
263 
286 
288 
326 

320 
335 
866 

392 
303 

303 
303 
303 
320 
320 

410 
362 
862 
366 
392 

377 
365 
359 
856 
362 

392 
453 
546 
610 
658 

690' 

706 

722 

674 

504 

562 
540 
515 
680 
578 

504 
610 
642 
674 
674 
690 

722 
754 
700 
645 
504 

694 
594 
674 
706 
738 

754 
738 
706 
690 
610 

530 
515 
512 
496 
450 

481 
404 
.386 
353 
338 

315 
300 
283 
274 

266 
260 
267 
254 
241 

232 
227 
216 
211 
209 

201 
193 
188 
188 
188 

183 
183 
180 
178 
178 

178 
234 
168 

IS 

186 
189 
166 
163 
160 
158 

158 
155 
150 
150 
160 

150 
150 
160 
150 
132 

132 
132 
135 
138 
135 

188 
150 
140 
180 
122 

120 
115 
112 
110 
110 

112 

128 
118 
112 
112 
110 

148 

\ 

4 

361 

l.„ 

168 

« : 

150 

7 

142 

1 

188 

» 

132 

1 

130 

n 

125 

11 

122 

a 

122 

M. 

125 

u. 

128 

» 

128 

u 

135 

M 

122 

» 

118 

1 

116 

X 

115 

a. 

112 

a 

110 

n :;.:: 

112 

Tk 

112 

1. 

112 

r 

112 

B ;'.::r:i::i:;;: 

110 

»_ 

110 

» :;:::;;:: 

110 

a..„ ; 



,^^>s.— Dtoeharge  determined  from  two  well-defined  curves,  applicable  Oct.  1  to  July  21  and  July  23  to 
■pt  11  Staff  gage  used  Oct  1  to  Mar.  16  and  a  few  davs  when  clock  of  water-stage  recorder  stopped. 
pw«fi  <ii<tmatBd  because  of  ice  Dec.  10-12,  as  in  table;  Dec  18-25,  and  29-31,  97  second-feet;  Jan. 
^MneoBd-fBei;  Feb.  1-6,  90  second-feet.  Clock  ttopped,  discharge  determined  from  range  of  stage 
%.K  1M7,  7iiii«8-4,  Sept.  17-19, 2i-30. 
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SUBFAOE  WATER  SUPPLY,  1»15,  PABT  X. 


Monthly  discharge  of  Bevier  River  at  Hatch 

Sept.  SO,  1915. 

,   mah. 

for  the 

year  ending 

Month. 

Discharge  in  second-feet 

Run-oil 
(total  in 
acre-feet). 

Aoco- 

Minimum. 

Mean. 

racy. 

October 

130 
130 
106 

Ill 
106 
88 

122 

126 
98.2 

096.0 
87.3 
92.4 

244 

528 

638 

202 

134 

139 

4,850 
5,680 
14,500 
82,500 
32,000 
12,400 
8,240 
8,270 

B. 

November 

C. 

C. 

January 

C. 

Felvuary 

93 
132 
392 
722 
764 
260 
188 
361 

84 
79 
142 
356 
274 
168 
110 
110 

C. 

March.. 

B. 

April 

B. 

May...:::.;::::;:;:::::::::::::::::::;:::::::::::: 

B. 

June 

B. 

July 

B. 

August 

A. 

September 

B. 

The  year 

764 

79 

201 

>    145,000 

a  Estimated. 
BETIER  RIYEB  HEAB  CIEOLEYZZXE,  tTTAH. 

Location. — ^Approximately  in  sec.  29,  T.  31  S.,  tt.  4  W.,  2i  miles  above  mootli 
of  Pine  Creek,  and  8  miles  southwest  of  Clrclevllle,  Piute  (bounty. 

Draiivagn  asea. — ^950  square  miles  (measured  on  topographic  maps). 

Records  available. — ^Bifay  10  to  September  19,  1912 ;  April  23»  1914,  to  Septem- 
ber 80,  1915. 

Gaoe. — Stevens  water-stage  recorder,  with  outside  and  inside  staff  gages,  aboat 
a  mile  below  old  gage,  April  23,  1914,  to  September  30,  1915 ;  vertical  staff 
on  bridge  abutment  during  irrigation  season  of  1912;  flow  practically  the 
same  at  both  places. 

DiscHABGE  measurements. — Made  from  cable  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  rocks;  fairly  permanent. 
One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.6  feet  at 
4.80  p.  m.  May  18  (discharge,  786  second-feet)  ;  minimum  stage,  2.50  feet 
at  5  p.  m.    July  16  (discharge,  65  second-feet). 

1912,  1914-15:  Maximum  stage  recorded,  3.7  feet  May  30.  1912  (discharge, 
860  second-feet) ;  minimum  stage,  2.50  feet  July  16,  1915  (discharge,  65 
second-feet).  , 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^Above  all  diversions  for  Circle  Valley;  below  several  diversions 
for  Hatchtown  project  and  Pangultch  Valley. 

Rsoxjlation. — ^Flow  was  affected  somewhat  by  operation  of  Hatchtown  reser- 
voir until  the  dam  broke,  May  25,  1914. 

AoouBACY. — Records  good  for  periods  in  which  gage  was  in  operation ;  poor  for 
other  periods. 

Discharge  measurements  of  Sevier  River  near  CircleviUe,  Utah,  during  the  year 

ending  Sept,  $0,  1915, 


Date. 

Made  by— 

he^t. 

Dls- 
charge. 

Date. 

Made  by— 

Gage 

Dls- 
charge. 

Oet.   21 

J.  J.  Santoid 

Feti. 
3.12 
8.30 
3.20 
3.60 
4.52 
5.40 
4.S6 

108 
148 
193 
498 
728 
603 

June  15 

July     1 

14 

27 

Aug.  10 

23 

J.  J.  Sanford 

Feet, 
4.30 
2.94 
2.58 
3.62 
2.64 
2.72 

See.-fL 
422 

Dee.    5 
Jan.   14 
Har.  18 

....do 

do 

do 

do 

do 

do 

Porter  and  Sanford.... 
J.  J.  Sanford 

120 

76 

253 

«^,j 

do 

do 

82 

88 

29 

do 
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Dcay  discharge,  in  gecond-feet,  of  Sevier  River  near  CirdeviUe,  Utah,  for  the 
year  ending  Sept.  SO,  1915. 


Daj. 

Oct. 

Not. 

Dec 

Jan. 

Fteb. 

Mat. 

Apr. 

Mmj. 

June. 

July. 

Aof. 

a^ 

J 

184 

m 

US 
184 
173 

188 
170 
181 
165 
151 

144 
144 
144 
141 
138 

141 
138 
130 
130 
131 

128 
127 
135 
134 
123 

122 

116 
113 
112 
114 
113 

116 
110 
130 
130 
141 

131 

*"i38" 

151 
156 
158 
158 
166 

161 
163 
170 
172 
166 

155 
158 
180 
188 
180 

183 
166 
141 
150 
153 

165 
161 
151 
141 
155 

161 
158 
156 
151 

146 

151 

148 
143 
138 
141 

151 
151 
156 
150 
151 

151 
151 
150 
148 
163 

173 
165 
155 
161 
161 

161 
158 
158 
161 
160 

156 
156 
155 

165 

172 
170 
184 
180 
231 

338 
301 
197 
105 
104 

183 

215 
238 
388 
357 
357 

247 
384 
344 
343 
343 

344 

362 
270 
282 
3B8 

288 
373 
307 
340 
370 

300 
430 
435 
430 
485 

440 
445 
470 
585 
566 

581 
530 
505 
403 

510 

518 
518 
484 
484 
484 

406 
581 
660 
610 
670 

702 
738 
763 
740 
684 

634 
506 
563 
583 
563 

800 
583 
619 
607 
619 
618 

613 
613 
644 
689 
641 

874 
658 
631 
606 
619 

668 

518 
474 
448 
433 

396 
368 

344 

370 
309 

386 
358 
380 
311 
197 

185 
166 
ISO 
152 
144 

132 
117 
134 
138 
144 

137 
139 
139 
116 
103 

100 
80 
88 
77 
74 

68 
70 
70 
78 
94 

150 
144 
103 
195 
170 

340 
263 
303 
175 
163 
157 

150 
141 
133 
124 
115 

106 
102 
93 
88 

78 

82 

77 
77 
78 
86 

89 
100 
97 
85 
88 

85 
86 
89 
89 
90 

89 

S 

96 
94 
104 

135 
157 
389 
395 

387 

216 
304 
300 
186 
186 

184 
181 
178 

2       

3  

4      

i 

1 

g 

f  

a. 

u 

Q 

0 

M 

181 
186 

181 

15. 

It 

17 

181 

B. 

179 

19 

188 

1. 

177 

H 

ITS 

a. 

160 

a 

160 

a. 

155 

8. 

148 

t 

163 

ff 

167 

$ 

280 
306 

207 
215 

156 

1 

153 

». 

138 

JL 

^cn.-DtiOur^  detennlned  from  four  weUnlefliied  onrvw,  applicable  Oct.  1  to  Apr.  18,  Apr.  30  to 
Jb^  2:;  July  27  to  Sept.  2,  and  Sept.  6-30l  respectively.  OagD  not  workine  and  discharge  estimated  Not. 
Mi,  OS  second-feet;  Mar.  19-2(k  as  in  table;  and  Mar.  23-27,  206  seoond-ieet.  Strc«m  froien  and  mean 
iiv  estimated  Dee.  22  to  Jan.  9,  160  second-feet:  Jan.  15-31,  145  second-feet;  Feb.  34-28,  156  second-feet; 
Kv.  H^  157  second-feet;  estimates  based  on  climatic  data  and  comparison  with  record  of  flow  of  ScTler 
&iw  it  Kfagrton.     Diadiarce  estimated  Apr.  19-38,  July  28-36,  and  by  indirect  method  for  shlftinf  ood- 

MoiUWy  discharge  of  Sevier  River  near  CirdeviOe,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Diacbarse  in  secand-feet 

Run-off 
(total  in 
aore-fset). 

Aooa- 

Month. 

Hmjmqm. 

lllnlm^lff 

Mean. 

racy. 

OeWw 

.^•?«b« ...                      

197 
172 
188 

113 

144 
142 
156 
146 
167 
188 
332 
586 
410 
134 
96.5 
183 

8,860 
?460 
0^600 
8980 
8,720 
11,600 
10,800 
36,000 
24,400 
8  240 
5,930 
10,900 

B. 
B 

Dieabcr 

B, 

w^::                               .      .. 

c 

rSS^       ::  : 

173 

r! 

i£S!7:::::::  :::::;;::::::::::::.::::::.:. 

c. 

ijirl 

585 

763 
699 
352 
150 
396 

315 

484 
144 
68 
77 
138 

c. 

i^...  ::....  ... 

A. 

iSt.::::::::::::::::::::::::::::::::::::::::;;::: 

A. 

hly 

A. 

^. 

A. 

siptomber;:::::::::;::::::::::;::;. :.:.:.:. ;::.::: 

B. 

•Vyfir. .X  .x...........^................. 

763 

68 

228 

161,000 
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SUBPAOB  WATEB  SUPPLY,  1915,  PART  X. 


8XVUBK  BIYZB  VEAB  SZirOBTOH,  UTAH. 

Location. — In  the  NB.  i  sea  9  T.,  80  S.,  li.  3  W.,  Just  below  highway  bridge  on 
road  from  Kingston  to  Junction,  1^  miles  above  mouth  of  East  Fork  and 
1^  miles  northwest  of  Kingston,  Piute  Ck)unty. 

Drainage  abea. — ^1,110  square  miles  (measured  on  topographic  maps). 

Records  available. — ^June  12,  1914,  to  September  80,  1915;  also  several  mis- 
cellaneous measurements  in  1911,  published  In  Water-Supply  Paper  310  as 
"South  Fork  near  Junction,  Utah." 

Gaqe. — Stevens  water-stage  recorder  on  left  bank  near  bridge,  with  outside 
and  Inside  staff  gages,  August  7,  1914,  to  September  30,  1915;  temporary 
Stevens  water-stage  recorder  300  feet  downstream,  June  12  to  July  15, 
1914. 

Discharge  measttrements. — ^Made  from  cable  300  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel ;  shifting.  One  chan- 
nel at  all  stages. 

Extremes  or  discharge. — ^Maximum  mean  daily  discharge  during  year.  May 
17  (estimated  790  second-feet) ;  minimum  mean  daily  discharge,  June  28 
to  July  1  (estimated  20  second-feet). 
1914-15 :  Same  as  above. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  Ice. 

Diversions. — Below  all  diversions  above  mouth  of  Bast  Fork. 

Regulation. — Flow  affected  by  diversions  for  Irrigation  upstream. 

Accuracy. — ^Records  fair. 

DUcharge  tneaaurementa  of  Sevier  River  near  Kingston,  Utah,  during  the  year 

ending  Sept  30,  1915, 


Date. 

Made  by- 

h<^t. 

Dls- 

Date. 

Made  by- 

Oaee 
height. 

Dis- 
charge. 

Oct    20 

J  J  Sanfoid 

1.42 
1.98 
1.88 
2.20 
2.92 
5.24 
6.02 
5.38 

See,-ft. 
113 
167 
179 
204 
266 
463 
570 
482 

June  17 

July  3 
16 
29 

Aug.  10 
25 

Sept.    6 

J.J.  Sanford 

Feei. 
8.07 
1.34 
1.07 
2.20 
L16 
1.34 
3. 25 
3.25 

8ee.^L 
212 

Deo.    9 
Jan.   18a 
Mar    13 

do 

do 

do 

do 

do 

do 

do 

do 

Porter  and  Sanford 

J.  J.  Sanford 

35 

23.7 

99 

Apr.  27 

May    4 

15 

28 

do 

do 

do 

do 

27.3 

42 
205 
201 

•  stream  partly  froMo. 
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Da«y  dUeharffe^  in  aeoond-feet,  of  Sevier  River  near  Kingston,  Utah,  for  the 
year  ending  8ept.  SO,  1015, 


B*y. 


Oct. 


Not. 


Deo. 


Feb. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
J. 
I. 
4. 
S. 

6. 

7, 
I. 
t. 

H. 

u. 
u. 
u. 

H. 

U. 

». 

17. 

a. 
:». 

s. 

a. 

a.. 

a,. 

B.. 

»-. 
a.. 
a.. 


192 

187 
ISO 
1S6 
175 

167 
167 
164 
173 
162 

1.52 
147 
144 
139 
134 

131 
127 
119 
117 
114 

115 
117 
120 
121 
117 

113 
111 
HI 
111 
131 
136 


136 
136 
130 
120 
120 

123 
123 
120 
120 
12(r 

124 
127 
13S 
145 
147 

145 
152 
157 
151 
156 

168 
167 
167 
177 
184 

189 
192 
192 
195 
197 


180 
176 
198 
314 
206 

206 
197 

187 
187 
178 

183 
177 
177 
152 
150 

150 
178 
184 
189 
195 

172 


191 
215 
214 
188 
178 

175 
174 
184 
193 
203 

218 
213 
203 
180 
166 

173 
101 
194 
192 
195 

207 
196 
105 
203 
205 

205 
193 


198 
196 
202 
204 

196 
196 
196 
205 
205 

204 
203 
205 
314 
349 

292 
243 
227 
242 
230 

217 
318 
228 
232 
234 

237 
231 
230 
227 
214 
216 


209 
217 
223 
251 

2n 

258 
232 
240 
240 


246 
251 
252 
353 
262 

254 
246 
286 
321 
360 

379 
894 
411 
868 
356 

320 
270 
298 
423 
518 


485 
485 
492 
456 
485 

504 
604 
449 
449 
437 

425 
449 
485 
518 
576 

596 
790 
720 
670 


537 
498 
473 
485 

511 

496 
461 
480 
461 
473 
485 


485 

498 
576 
650 
580 

492 
485 
449 
496 
537 

480 
433 

390 
351 
317 

281 
212 
215 
224 
204 

183 
164 
100 
40 
30 

40' 
48 
20 
20 
20 


20 
35 
88 
87 
40 

48 
61 
39 
32 
33 

30 
36 
26 
24 
24 

24 
23 
33 
24 
34 

36 
85 
44 
92 
55 

71 
154 
138 
104 

75 


48 
94 
199 
830 
300 


187 
176 
168 
163 

153 
140 
142 
142 
145 

136 
133 
135 
135 
139 

109 
104 
97 
100 
100 

90 
80 
70 
60 
50 


Kotx. — Discharse  detennined  from  a  number  of  ftOrlj  well  defined  corves  and  Indireot  method  for  shift- 
mtmacatA.  Scream  partly  frozen  Dec.  22  to  Jan.  28;  mean  flow  estimated,  155  second-feet,  by  comparison 
«3ii  f«oavd  of  flow  at  Jmiotion.  Cage  stopped  Deo.  15-16,  Feb.  14,  May  17-19,  Jmie  5,  2^26, 28-30,  July 
1-2.  tac  M-^  disoharse  estimated  by  comparison  with  record  of  flow  of  Sevier  River  near  Junction, 
^m.  Focic  of  flnrier  River  near  Kingston,  and  Kingston  canal. 

MoafJUy  discharge  of  Sevier  River  near  Kingston,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet 


Vftrln^yiyr^.    Miniinntw         Mean. 


Run-Off 
(total  in 
aore-feet). 


Accu- 
racy. 


192 
197 
214 


HI 
120 


218 
292 
518 
790 
650 
154 
48 
820 


166 
195 
209 

435 
30 
30 
24 
48 


143 

151 
1174 
1159 

194 

219 

395 

614 

307 
47.4 
35.8 

137 


790 


197 


8,730 
8,980 
10,700 
9,780 
10,800 
13,500 
17,600 
31,600 
18,300 
2,910 
2,200 
8,150 


143,000 


•  EsUmated. 
BEYZEB  BITER  ITEAR  imrOTIOH,  ITTAH. 

LacAmiv. — ^In  the  SK  1  sec.  34,  T.  29  S.,  R.  8  W.,  at  Harris's  ranch,  about  one- 
ttmrth  mDe  below  the  junction  of  East  Fork,  and  li  miles  east  of  Junction, 
Plate  Ooontj. 
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SUEFACE  WATEB  SUPPLY,  1916,  PART  X. 


Drainage  abba. — 2,890  square  miles  (measured  on  topographic  maps). 

Records  available. — ^June  1  to  September  2,  1911;  May  1,  1912,  to  September 
30,1915. 

Gaob. — Frlez  waternstage  recorder  on  left  bank,  May  20  to  September  30,  1916 ; 
October  20,  1914,  t*  May  20,  1915,  Frlez  water-stage  recorder  on  right  bank 
400  feet  downstream ;  August  26  to  October  19,  1914,  vertical  staff,  original 
datum;  August  3  to  25,  1914,  Fries  water-stage  recorder,  original  place 
and  datum;  June  20  to  August  2,  1914,  temporary  vertical  staff  on  left 
bank  about  100  feet  upstream ;  May  1,  1912,  to  May  25,  1914,  Frlez  water- 
stage  recorder,  original  datum ;  June  1  to  September  2,  1911,  original  gage, 
inclined  staff,  on  right  bank. 

DiscHABGE  MEASUREMENTS. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel;  shifts  during  high  stages. 
Rating  affected  by  backwater  from  Piute  reservoir  when  full. 

BxTBEMEs  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  3.66  feet  (4.18 
feet,  new  datum)  May  16  (discharge  determined  by  indirect  method  for 
shifting  control,  1,230  second-feet) ;  minimum  stage  from  water-stage 
recorder,  0.91  foot  (new  datum),  at  midnight  September  30  (discliarge, 
79  second-feet). 

1911-1915:  Maximum  discharge  occurred  when  gage  was  washed  out  on 
May  27,  1914,  due  to  the  failure  of  the  Hatchtown  dam  (mean  daily  dis- 
charge estimated,  5,600  second-feet) :  minimum  stage  recorded,  ^0.25  foot, 
June  3  to  5, 1913  (discharge,  33  second-feet). 

WiNTEB  FLOW. — Stage-dischargc  relation  somewhat  affected  by  ice. 

Diversions. — Several  irrigation  diversions  above  station. 

Regulation. — ^Flow  largely  controlled  by  the  operation  of  gates  in  dam  of  Otter 
Creek  reservoir  on  East  Fork  and  of  the  Hatchtown  reservoir  before  it  went 
out  on  May  25,  1914. 

AcouRAOT. — Records  fair. 


Discliarge  measurements  of  Sevier  River  near  Junction,  Utah,  during  the  year 

ending  Sept,  SO,  1915, 


Date. 

Madeby- 

Gaee 
hei^t. 

Di». 
Charge. 

Date. 

Made  by- 

he'^t. 

I>is- 
<*arge. 

Oct.   20 

J.J.Sanford 

Fed. 

0.28 

.73 

.40 

.04 

1.20 

1.08 

3.00 

b2.50 

2.60 

2.62 

212 
145 
254 
317 
581 
979 
727 
614 
617 

June  14 
17 

July  3 
16 
16 
30 

Aug.  10 
26 

8^.20 

J.J.Sanford 

Fed. 
1.84 
1.48 
1.92 
1.80 
L80 
2.14 
1.94 
1.71 
L68 

'"■f^ 

Dec.    8 

Jan.   18a 

Mar.  18 

Apr.  26 

Hay    4 

15 

20 

28 

31 

do.... 

do 

do 

do 

.....do 

do 

do... 

do 

do 

Porter  and  Saaford 

do 

J.J.Sanford 

228 
38S 
306 

313 
4gt 

do 

do 

do 

285 
378 

•  Some  shore  loa. 


»  New  cage  read  3X8. 
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DtUf  Hscharge,  «t    mecottd-feet,  of  Sevier  River  near  Junction,  Utah,  for  the 

year  ending  Sept,  SO,  1915. 


Dty. 


7... 
1.. 
H.. 

a... 


a., 

XL.. 

3... 


r... 


Oet. 


No^.   I   l>ec. 


213 
211 

lao 

ITS 

lao 

lao 

184 

in 

103 
183 
156 
1Q3 
14S 

146 
146 

lai 

131 


leo 

1-47 
ISO 

165 
160 
1S5 


ISO 

leo 

171 
175 
171 

175 
ITS 
182 
138 
1B4 


1-. 


S.. 

a.., 


311 
196 

140  I         307 

145 

145  1         3U 

145  I        215 

145  I  2U 

135  220 

ISO  I  218 
1S2 


196 

198 
2» 
235 
296 

222 
211 
200 
194 
1» 

m 

199 
184 
170 
166 

liS9 
184 
209 
222 
209 

180 
162 
155 
169 
159 

180 
209 
226 
196 
171 
166 


Jan. 


150 
166 
166 
198 
180 

162 
176 
166 
184 
184 

166 
176 
184 
200 
194 

173 
158 
146 
162 
173 

180 
184 
148 
131 
180 

162 
148 
200 
207 
211 
211 


Feb. 


198 
224 
222 
200 
184 

186 
186 
184 
190 
220 

240 
231 
211 
200 
196 

198 
215 
220 
211 
215 

213 
204 
200 
207 
211 

211 
196 
194 


Mar. 


202 
204 
208 
204 
204 

196 
200 
200 
209 
207 

207 
207 
213 
226 
273 

318 
290 
270 
270 
266 

251 
242 
249 
256 
256 

254 
242 
237 
231 
290 
218 


Apf. 


381 
401 
443 
466 

460 
429 
423 
426 
426 

426 
300 
384 
406 
404 

390 
376 

aw 

4-  . 
.iO 

fit? 
5?'. 
S.i 
487 
381 


282 
282 
426 
670 


May. 


612 
679 


660 
656 
612 
615 
612 

634 

721 
812 
908 


1,230 

i;205 

1,070 

928 

790 

660 
620 
580 
678 
614 

600 
549 
596 
600 
603 
621 


June. 


618 
618 
646 
783 
756 

708 
64. 
506 
678 
618 


499 
418 
370 

286 
226 
202 
197 
186 

164 

148 
322 
316 
302 

289 
283 
283 
?2? 
346 


July. 


370 
380 
387 
880 

380 
387 
346 
326 
329 

326 
326 
329 
323 
320 

313 
320 
320 
329 
326 


336 
345 
403 


407 
478 
45S 
430 
413 


Auc. 


376 
362 
352 
349 
359 

360 
366 
362 
866 

366 


345 
342 
349 


362 
356 
284 

268 
265 
262 
250 
268 

281 
272 
265 
268 
272 
278 


Sept. 


275 
310 
362 

478 
512 

441 
424 
403 
400 


379 
373 


342 

297 
294 
291 
291 

278 

275 
268 
250 
252 


240 
234 
216 
123 


Sc»im- — ^ 


DisdiM^  detcnnloed  from  a  number  of  well-defined  carves.    Some  shore  ice  exists  for  short 
rtoc  winter:  measarements  and  cUmatic  data  indicate  no  effect  of  backwater;  open-water  rating 


BwilJUy  discharge  of  Sevier  River  near  Junction,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


ICoDth. 

Dteeharge  in  second-feet 

Aon<o(T 
(total  in 
acre-feet). 

Accu- 

tf^tTlmnn^- 

ifinitnntw, 

Mean. 

racy. 

^  ^ 

213 
222 
235 
211 
240 
318 
679 
1,230 
783 
478 
376 
512 

128 
147 
182 
131 
184 
198 
237 
549 
148 

'^ 

93 

159 
180 
191 
175 
206 
233 
419 
717 
421 
863 
323 
315 

9,780 
10,700 
11,700 
10,800 
11,400 
14,300 
24,900 
44,100 
25,100 
22,300 
19,900 
18,700 

B. 

V|iaj_»^T 

B. 

>"■■   ■   I 

A. 
B. 

S^Mi^v-v 

B. 

1^^^ 

A. 

iMfl                                                                             - 

B. 

Zr v::.. 

A 

A 

j^ 

A 

A 

^■Ul^tMT    '  ^  '   ' 

A. 

^^h^  'TCAT .- - 

1,230 

98 

809 

224,000 

aUTlElt  XZTEB  BELOW  PIVTE  DAM.  VSA&  MABTBYALS,  VTAH. 


1 


UcAnosr. — In  sec.  34,  T.  28  S.,  R.  8  W.,  about  700  yards  below  the  dam  of  the 

Piute  resenroir,  11  miles  south  of  Marysvale,  Piute  Ck)unty. 
QttJUSAAB  ABKA. — ^2,440  SQuare  miles  (measured  on  topographic  maps). 
"^■-  -r  ■  ATAiLABLC.— May  17  to  August  81, 1911 ;  May  1,  1912,  to  September  30, 
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Gaqe. — ^Friez  water-sta&e  recorder  about  500  feet  below  site  of  former  gage. 
May  4,  1912,  to  September  30,  1915,  new  datum;  sloping  gage  on  right 
bank,  May  17  to  August  31,  1911. 

DiBGHABQE  MEASX7BE1CENT8. — ^Mado  from  Cable  100  yards  above  gage  or  by 
wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  loam.  Ck)ntrol  is  a  riffle 
of  heavy  gravel  and  rocks  located  at  the  gage;  practically  permanent, 
shifting  only  slightly  in  1915.    One  channel  at  all  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.15  feet 
April  19-24  (discharge,  706  second-feet) ;  minimum  stage,  —0.06  foot 
December  19  and  January  16  (discharge,  30  second-feet). 

1911-1915:  Maximum  stage  recorded,  3.0  feet  May  27,  1914  (discharge, 
1,380  second-feet) ;  minimum  stage,  —0.52  foot  October  25, 1913  (discharge, 
2.6  second-feet). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open- 
water  rating  curves  used. 

Diversions. — ^No  water  diverted  between  this  station  and  that  near  Junction. 

Regulation. — ^Flow  past  station  controlled  absolutely  by  operation  of  gates  in 
dam  above. 

AccuBAOY. —  Records  excellent  Suflacient  current-meter  measurements  were 
made  to  give  well-defined  rating  curves  between  the  periods  of  slight 
sliifts  m  control  and  to  determine  the  flow  during  shifting  periods. 

Discharge  measurements  of  Sevier  River  below  Piute  dam,  near  Marpsvale, 
Utah,  during  the  year  ending  Sept,  30,  1915. 

•  [Made  by  J.  J.  Sanford.) 


Data. 

Gase 
hei^t. 

Dis- 
charge. 

Date. 

Oase 
height. 

Db- 
oharge. 

Date. 

». 

Db- 
charge. 

Deo. 

0 

Fea. 
1.28 

5^. 

Apr.  26 

Fed, 
2.08 

'"■& 

July 

30 

Fed. 
2.01 

"t. 

Jan. 

16 

-0.06 

32 

26 

2.08 

650 

Aug. 

18 

1.93 

567 

19 

a  0.10 

29 

June    2 

.    1.78. 

463 

26 

1.67 

406 

Mar. 

10 

.17 

36.7 

17 

1.86 

524 

a  Changed  control,  raiaing  gage  height  from  —0.06  to  Oao. 
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DbO^  tfUchmr^e,  in  seoond-feetj  of  Sevier  River  below  Piuie  dam,  near  Marys- 
wUe,  Utah,  for  the  year  ending  Sept.  SO,  1915. 


i>i7. 

/o. 

1  Not. 

Dm. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

1 

1 

« 

i 

f 

J        388 

•     ^ 

/        380 
37S 
371 
3«7 
3«7 

387 
3413 

3S4 

3ao 

34S 
340 
337 
333 
321 

317 
300 

3m 

A         290 
.\         3W 

.-\      5r?e 

..I         772 

368 

m 

349 

343 
340 
340 
337 
337 

3M 

397 
379 

3S6 
383 
340 
337 
331 

334 
334 

340 
343 

343 

349 
3S2 
2S8 
303 

» 

282 
280 
270 
272 
270 

208 
28S 
2S2 
240 
22S 

2S8 
240 
243 
268 
270 

318 
204 

37 
30 

....... 

"so* 

SO 

80 
80 
30 
80 
81 

81 
81 
32 
82 
32 
32 

S3 
38 
34 
34 
36 

35 
35 
35 
35 
35 

35 
35 
85 
85 
86 

SO 
SO 
80 
87 
87 

37 
87 
37 
37 
87 

87 
87 
87 

87 
86 
38 

38 
38 

30 
30 
30 
38 
87 

88 
30 
40 
40 
40 

40 
40 
41 
41 
41 

41 
42 
42 
44 
44 

45 
45 
46 
45 
44 
67 

188 
318 
322 
326 
320 

820 
320 
320 
320 
326 

326 
307 
450 
450 
460 

460 
480 

IS 

700 

700 
700 
700 
700 
084 

065 
665 

065 
065 
065 

065 

655 
065 
665 
040 

042 
042 
015 
506 
506 

506 
506 
506 
506 
506 

506 

SI 

028 
543 
483 
483 
480 

406 
405 
406 
480 
477 
477 

477 
472 
400 
472 
477 

477 
477 
477 
477 
477 

477 
477 
477 
477 
507 

613 
6U 
510 
525 
531 

631 
625 
526 
525 
526 

660 

650 
650 
548 
001 
040 

040 
642 
642 
042 
028 

503 

028 
638 
628 
628 
028 

021 

021 
015 

016 
016 
016 
015 
008 
008 

006 

om 

601 
605 
505 

588 
588 
582 
682 

575 

675 
500 
600 

503 
608 

660 
650 
560 
650 

501 

403 
403 
407 
407 
407 

407 
412 
412 
412 
407 
407 

407 
306 
410 
408 
400 

404 
403 
400 
403 

* 

I 

f 

B 

400 

n 

880 

d 

300 

0 

800 

M. 

388 

tt. 

800 

» 

388 

17 

800 

1*  .... 

301 

» 

8^ 

a 

887 

a 

B_ 

887 
887 

a 

M 

% 

B 

r 

m. 

m 

». 

878 
808 
808 

808 
808 
808 
808 

804 

« 

\       ^m 

\             \           1 

Tfcm      THwlfirJ*  <l)0t«niiiii6d  as  foUowx  Oct.  1  to  Deo.  10,  Jan.  10  to  Sept.  1.  and  Sept.  12-30,  from  three 
~  *  ^tned  cnrr«B;  Sept.  3-11,  br  Indirect  method  for  shifting  control     Gates  at  dam  reported  not 
L  Dvc.  30  to  J»ii.  18»  mean  (low  estimated  30  second-feet. 


Momlfcly  di^oKarge  of  Bevier  River  below  Piute  dam,  near  Marysvale,  Utah,  for 

the  year  ending  Sept,  SO,  1915, 


Month. 


Discharge  in  second-feet 


MaTJmiim.  MInimnm, 


"Run-cS 
(total  in 
acre-feet). 


Aceo- 
racy. 


207 
313 
82 
37 
67 
706 
665 
563 
640 
608 
410 


262 

231 

30 

30 

33 

37 

188 

477 

466 

643 

402 

864 


334 

240 

157 
3a4 
35.6 
41.1 

406 

570 

500 

615 

516 

300 


20,500 

14,800 

0,060 

1,870 

1,080 

2,530 

20,500 

86,000 

80,100 

87,800 

31,700 

23,200 


706 


30 


330 


9,000 


8B7ISX  BXVJSB  AT  8B7ISX,  UTAH. 
LocATVCWc. — ^IB  the  E.  i  sec.  32,  T.  25  S..  R.  4  W.,  at  the  town  of  Sevier,  Sevier 
Gaiizity»  about  100  yards  ahove  the  raUroad  bridge  on  the  Y-gpur  60  yards 
west  of  the  main-line  track  of  the  Denver  &  Rio  Grande  Railroad,  and  45 
ymrds  above  month  of  Clear  Creek. 
kovAOK  AKKA. — ^2,700  fiqaare  miles. 

ATAiLABUC— May  20,  1911,  to  September  30,  1915. 
L — ^Frtes  water-stage  recorder  on  right  bank,  May  16,  1912,  to  September 
80,   1915;  original  gage,  vertical  staff  nailed  to  cottonwood  tree,  May  20, 
ie345*— 1ft— W8F  410 6 
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1911,  to  January  7, 1912,  when  carried  out  by  Ice ;  temporary  gage,  January 

8  to  February  23,  1912;  inclined  staff  at  same  site  as  Frlez  water-stage 

recorder,  February  24  to  May  15,  1911. 
DiscHABGE  MEASUBEMENTS. — ^Made  from  cable  or  by  wading. 
Channel  and  contbol. — Permanent  except  at  sudden  high  stages. 
ExTBBHEs  or  DISCHABGE. — Maxlmum  stage  recorded  during  year,  3.44  feet  at 

4  p.  m.  May  19  (discharge,  696  second-feet) ;  minimum  stage,  1.48  feet  at 

1  a.  m.  February  21  (discharge,  46  second-feet). 
1911-1915:  Maximum  stage  recorded,  4.75  feet  June  3.  1914  (discharge, 

1,6(X)  second-feet) ;  minimum  stage,  1.29  feet  October  26,  1913  (discharge, 

15  second-feet). 
Winter  flow. — Stage-discharge  relation  affected  by  ice  for  short  periods. 
DiTEBsiONS. — ^A  few  small  ditches  divert  between  station  and  Piute  dam. 
Regulation. — Flow  past  the  station  practically  controlled  by  operation  of  gates 

in  Piute  reservoir  dam,  about  27  miles  above. 
AccuBACT. — Records  good. 

Discharge  measurements  of  Sevier  River  at  Sevier,  Utah,  during  the  year  end' 

ing  Sept.  30,  1915. 
[Made  by  J.  J.  Sanford.] 


Date. 

Oaee 
heii^t. 

Dfo. 
charge. 

Date. 

Oaro 
height. 

Dis- 
charge. 

Date. 

he£St. 

Dl». 
charge. 

Oct.24  

Dec.  11 

Jan.  13« 

Mar.  4 

Ape.   24 

May  13 

Feet. 
2.74 
2.62 
1.85 
1.56 
3.36 
3.31 

328 

60 

57 

645 

638 

May  26 

June  7 

12 

28 

July  6 

26 

Feet. 
3.17 
3.18 
3.25 
3.35 
3.42 
3.37 

568 
599 
626 
681 
638 

Aug.  9 

21 

31 

Sept.  17 

Feet. 
3.23 
3.22 
2.87 
2.88 

575 
420 
40I 

a  stage-discharge  relation  affected  by  Ice. 

Daily  discharge,  in  second-feet,  of  Sevier  River  at  Sevier,  Utah,  for  tfie  year 

ending  Sept.  SO,  1915, 


Day. 

Oct 

Nov. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

413 
413 
409 
405 
396 

388 
388 
388 
388 
384 

380 
376 
372 
368 
364 

364 
364 
360 
360 
356 

352 
345 
341 
313 
302 

306 
302 
299 
292 
289 
285 

279 
276 
272 
272 
266 

260 
256 
256 
256 
256 

256 
256 
260 
802 
302 

289 
276 
260 
256 
250 

240 
245 
250 
260 
265 

275 
280 
285 
295 
295 

298 
329 
308 
315 
315 

312 
305 
298 
282 
247 

322 
275 
275 
.295 
300 

320 
260 
90 
90 

**48* 

48 
48 

48 
48 
48 
48 
48 

56 
56 
54 
54 
53 

53 
48 
56 

56 
57 
57 
58 
59 

58 
59 
58 
59 
59 

59 
59 
61 
62 
64 

64 
64 
61 
61 
61 

64 
62 
61 
61 
59 

59 
58 
56 
56 
53 
53 

64 
255 
329 
333 
336 

336 
340 
340 
340 
344 

336 
347 
436 
444 
444 

444 

444 

496 
577 
643 
648 
653 
653 
653 
653 

663 
663 
653 
663 
653 

653 
653 
653 
653 
664 

664 
664 
664 
617 
612 

612 
617 
622 
632 
632 

648 
658 
664 
690 
685 

685 
664 
562 
558 
558 

553 

543 
543 
558 

558 
562 

582 
622 
592 
592 
582 

577 
562 
562 
572 
607 

607 
602 
587 
572 
572 

597 
607 
612 
638 
612 

622 
622 
612 
602 
587 

582 
627 
643 
638 
632 

632 
622 
612 
612 
674 

679 
685 
685 
679 
664 

602 
592 
638 
653 
653 

648 
643 
643 
643 
643 

643 
643 
648 
664 
653 

668 
664 
658 
658 
653 
643 

648 
638 
627 
612 
612 

612 
612 
612 
607 
607 

602 
592 
597 
592 
602 

602 
597 
587 
587 
587 

487 
444 
444 

449 
453 

449 

440 
436 
436 
424 
436 

444 

2 

449 
457 

3 

4 

449 

5 

440 

440 
438 
433 
433 

6 /. 

7 

8 

9 

10.. 

428 

11 

420 

12 

423 

13 

415 

14 

408 
402 

402 
402 

15 

16 

17 

18. 

402 

19 

402 

20. 

21 

402 
402 

22. 

398 
394 

23 

24 

394 
394 

25 

26 

896 

27 

402 
398 
394 
390 

28 

29 

30. 

31 

NOTK.— Discharge  determined  from  three  well-defined  curves,  applicable  Oct.  1  to  Nov.  20,  Nov.  20 
to  Sept.  11.  and  Sept  16  to  30,  respectively.  Mean  flow  estimated  on  account  of  ice  Dec.  20  to  Jan.  3L 
60  second-feet.  Feb.  1-12,  55  second-feet  Discharge  estimated  by  comparison  with  record  of  flow  »t 
Plate  dam,  owing  to  ice  Nov.  21-28,  and  owing  to  stopping  of  dock  Deo.  12-18,  Mar,  3-3. 
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Manthip  ducharge  of  Sevier  River  at  Sevier,  Utah,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 


Dachmrse  In  second-feet 


ICaxiniani.  MlniinuiD.      lieen. 


Ron-off 
(total  tn 
aore-fMt). 


Aooa- 


October.... 

Novct&^wr.^ 


413 
302 
320 


240 


February. 
Mardi 


^: 


July 

▲n^ost 

B»ptember.. 


64 
653 
000 
643 
685 
648 
457 


53 
64 
543 
562 
502 
424 
390 


357 
268 

102 

•60 
52.6 
50.3 

472 

623 

601 

648 

549 

415 


22,000 
15,900 
11,800 
3,690 
2,920 
3,650 
28,100 
38,300 
35,800 
39,800 
33,800 
24,700 


Tbeyeer.. 


690 


360 


260,000 


•  Estimated. 
SEYIEB  RITSK  VEAE  TEEIOLIOV,  XTTAH. 

Location.— In  the  NE.  i  sec.  19,  T.  22  S.,  R.  1  W.,  at  highway  bridge  half  a 
mile  below  Rockyford  dam,  2  miles  below  Vermilion,  Sevier  County,  and  4 
mUes  above  mouth  of  Lost  Creek. 

Deainage  area. — 3,340  square  miles   (measured  on  topographic  maps). 

Becords  available. — July  15  to  September  23,  1912;  July  31,  1914,  to  Septem- 
ber 30,  1915. 

Gags. — Vertical  stalf  on  right  bank,  July  31,  1914,  to  September  30,  1915; 
origiiial  gage  used  in  1912,  one-fourth  mile  below. 

DiscHAKGE  MEAsuBEMBNTs. — Made  by  wading  or  from  highway  bridge. 

Channel  and  control. — ^Fairly  permanent 

Etteemes  or  discharqe. — Maximum  stage  recorded  during  year,  5.50  feet  at 
5  p.  m.y  November  24  (discharge,  658  second-feet) ;  minimum  stage,  3.10 
feet  July  9, 10,  28,  31,  and  August  1  (discharge,  2  second-feet). 
1912,  1914-15:  Same  as  above. 

WurnoL  flow. — Stage-discharge  relation  not  affected  by  Ice  in  1915. 

Diversions. — Entire  flow  diverted  above  station  during  low-water  season; 
flow  past  the  station  at  such  times  represents  seepage  and  return  flow 
from  canals. 

Bbqulation. — ^Flow  past  station  regulated  to  a  large  extent  by  dams  and  res- 
ervoirs above. 

AccuEACT. — Records  good. 

Dtacharge  measurementM  of  Sevier  River  near  Vermilion,  Utah,  during  the  year 

ending  Sept.  SO,  1915. 


Dete. 

Made  by- 

>:^t. 

Dte- 
(Akerge. 

D»te. 

Made  by- 

taei^^t. 

DU- 
charge. 

Oct.    28 

J  J  Sanford     

Feel. 
4.74 
5.02 
4.46 
4.48 
4.24 
4.33 
4.36 

416 
201 
216 
125 
137 
156 

June  1 
11 
23 

July     9 

20 

Aug.    14 

23 

J.C.  Dort 

Fiet. 
3.80 
4.08 
3.25 
3.10 
3.12 
3.20 
3.12 

""tt 

Doc    12 

do 

do 

E.A.Porter 

J.  J.  Sanford 

88 

Jan.    22 
fML     7 

do 

do 

5.5 
2.4 

Vv    M 

J  J  Sani^ni 

do 

do 

J.C.  Dort 

•  8.0 

Hey     6 

J.C.  Dort 

•  5.0 

X,  ^.  f?an%H ....... . 

•  2.0 

•  Discharfs  eatimated. 
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Dotty  discharge,  in  second-feet,  of  Sevier  River  near  VermiUon,  Utah,  far  the 
year  ending  Sept.  SO,  191S. 


D*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

litf. 

Apr. 

May. 

Jone. 

July. 

Aug. 

BBpt. 

1 

201 
204 
210 
226 
250 

265 
266 
272 
279 
279 

288 
283 
265 
265 
265 

265 
266 
265 
2S0 
252 

2«2 
252 
252 
2S9 
266 

272 
262 
255 
252 
248 
245 

280 
283 

218 

210 
207 
201 
204 
106 

64 

28 
140 
831 
815 

810 
815 
823 
823 
839 

380 
839 
852 
602 
436 

300 
390 
390 
413 
417 

622 
449 
413 
446 
464 

460 
404 

464 
464 
426 

408 
408 
882 
373 
811 

827 
881 
364 

327 
256 

242 
222 

210 
188 
202 

202 
206 
202 
196 
186 
194 

196 
194 
196 
206 
196 

196 
202 
216 
206 
202 

206 
202 
202 
199 
196 

202 
194 
176 
180 
202 

205 
202 
163 
202 
202 

202 
194 
199 
202 
216 
210 

202 
219 
252 
235 
219 

208 
210 
219 
229 
248 

262 
263 
245 
238 
226 

236 
232 
226 
229 
232 

239 
238 
219 
229 
248 

266 

246 
229 

229 
335 
313 
310 
209 

197 
196 
200 

190 
182 

170 
168 
166 
163 
147 

148 
148 
144 
180 
184 

180 
130 
126 
121 
108 

104 
100 
104 
104 
102 
96 

74 

78 
78 
128 

128 
110 
104 
104 
76 

71 
64 
65 
60 
69 

69 
69 
69 
60 
10 

10 
13 
16 
17 
16 

86 

38 
37 
33 
83 

88 

86 
74 
92 
130 

139 
148 
148 
148 
180 

121 
108 
92 
92 
92 

96 
108 
74 
88 

144 

226 
345 
246 
239 
239 

144 
134 
125 
62 
68 
64 

64 
44 

36 
28 
28 

28 
28 
316 
130 
61 

76 

62 

26 

8 

8 

2 

8 , 

4....... 

6 

6 

7 

8 

9 

10 

11 1 

12 

13 

14 

16 

16 

7 

17 

72 

18 

60 

19 

46 

20 

46 

21 

46 

22 

74 

23 

74 

24 

68 

28 

74 

28 

74 

27 

74 

28 

74 

29 

46 

80 

46 

31 

NOTB.— Discharge  determined  from  two  well-deflned  curves,  one  applicable  Oct.  1  to  Nov.  12.  ICar.  10 
to  Sept.  30,  the  other.  Nov.  13  to  Mar.  1.  Indirect  method  for  shifting  control  used  Mar.  2-15.  Discharge 
liar.  38  and  May  80  interpolated.  Some  ihore  ice  reported  occasionally  during  December  and  January, 
but  there  is  no  indication  of  backwater  at  such  times,  and  the  open-water  rating  curve  has  been  used. 

Monthly  discharge  of  Sevier  River  near  VermUion,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Dlsoharge  In  second-feet. 

Run-off 
(total  In 
acre-feet). 

.\oco- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

283 
602 
622 
216 
262 
229 
123 
245 
816 
7 
8 
74 

201 

23 

186 

163 

202 

96 

10 

83 

3 

2 

2 

3 

266 
287 
832 
199 
233 
155 

68.8 
125 

33.6 
3.2 
6.3 

32.5 

16,700 

17,100 

20,400 

12,200 

12,900 

9,580 

3,600 

7090 

2,000 

197 

326 

1,930 

A. 

NovembOT.  ....................................... 

B 

December.... - 

A. 

January ^,,,,,^.,..^^,,. 

B. 

February 

B. 

Mardi... 

B, 

April : 

B. 

fiSy.:::::;...: 

A. 

June........ - 

B. 

July 

c 

August 

C. 

September 

B, 

The  year... 

622 

2 

143 

108,000 
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LocATiow.— Abotit  60  rods  west  of  the  southeast  corner  of  sec.  14.  T.  19  S.,  R.  1 
W.,  near  the  bridge  on  the  county  road  from  Gunnison  to  West  View  pre- 
cinct, about  8  miles  west  of  Gunnison  post  office,  Sanpete  County.  San 
Pitch  RiYtf  enters  from  the  east  about  half  a  mile  below  station. 

Draotaqb  axka. — 8,990  square  miles  (measured  on  topographic  maps). 

Rkoobbs  available. — June  29,  1900,  to  September  80,  1915. 

Gask. — Steyens  water-stage  recorder  on  right  Imnk  200  feet  below  bridge,  May 
19,  1914,  to  September  SO,  1915;  vertical  staff  on  right  bridge  abutment, 
June  29, 1900,  to  May  18, 1914 ;  datum  lowered  1  foot  in  September,  1910. 

DiscHABGE  MXASUHKMBNTS. — ^Made  from  cable  about  ^50  feet  above  gage  or  by 
wading. 

Channkl  and  oontbol. — Bed  composed  of  fine  sand  and  gravel ;  shifts  at  high 
stages.  One  channel  at  all  stages.  Stage-discharge  relation  affected  at 
times  by  backwater  from  San  Pitch  River. 

Sttbemes  of  discharge. — ^Maximum  stage  recorded  during  year,  8.37  feet  at 
2.80  a.  m.  Deceml)er  2  (discharge,  559  second-feet) ;  minimum  stage,  1.97 
feet  July  19,  20,  and  26  (discharge,  61  second-feet). 

190(V-1915:  Maximum  stage  recorded,  6.84  feet  May  28,  1906  (discharge 
2,240  second-feet) ;  minimum  stage  1.10  feet  April  80, 1911  (discharge  zero). 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice  in  1915. 

DiVEBsioNs.— During  the  irrigation  season  the  greater  part  of  flow  is  diverted 
above  station. 

Reoulatiow.— Flow  at  gage  is  affected  by  the  operation  of  the  Piute  reservoir 
gates  and  numerous  irrigation  diversions  above. 

AcouBAOT. — Frequent  discharge  measurements  were  made  to  determine  changes 
in  stage-discharge  relation.    Records  good. 


Discharge  tneasurementa  of  Sevier  River  near  Gunnison,  Utah,  during  the  year 

ending  Sept.  $0,  1915, 


Dste. 

Made  by- 

b^t. 

Dla. 
charge. 

Date. 

Madeby- 

bffignt. 

obariB. 

Get     6 

K.  W.  Davenport 

J.  J.  SanJbrd.; 

Fed, 
2.86 
2.88 
8.01 
2.00 
2.74 
2.70 
a4.80 
a4.30 
2.17 

806 
436 
340 
330 
823 
272 
266 
88 

May  ^ 

June  12 

26 

July     0 

Sept.  14 

J.C.  Dcrt 

Feet. 
2.70 
3.45 
2.48 
2.10 
2.04 
2.10 
2.10 
2.48 

^"•«-. 

20 

do 

do 

401 

Dec  13 

do 

do 

160 

Jan.    23 

do 

77 

Feb.  as 

E.  A.  Porter 

Porter  and  Port  .    .  ^ 

'00^ 

Ibr       A 

li.  W.  Jordan...: 

J.C.  Dort 

81 

22 

J.  J.  Sandford 

.....do.  •••••••......••. 

do 

77 

as 

Air.  22 

do 

J.C.  Dort 

142 

•Stage-dischaige  relatloD  affected  by  bMkwater  from  San  Piteh  Rivec 


Digitized  by 


Google 


86 


SURPAOB  WATEE  SUPPLY,  1915,  PABT  X. 


Daily  discharge,  in  aecond-feei,  of  Sevier  River  near  Ounnison,  Utah,  for  the 
year  ending  Sept,  SO,  1915. 


Day. 


1, 

2 
8. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
81. 


Oct.     Not.    Dec     Jan.      Feb.     liar.     Apr.    May.    June.    July.    Aug.    Sept. 


301 
294 
208 
336 
865 

879 
406 
437 
444 

448 


444 
433 
419 
419 

426 
448 
455 
448 
437 

415 

408 
412 
408 
408 


390 


372 
365 


868 
358 
350 
358 
386 

325 
329 
818 
311 
800 

210 
174 
220 
272 
390 


390 
390 
390 
390 

390 
390 
401 
422 
494 

469 
462 
484 
516 
502 


" 


548 
520 
498 
516 

620 
520 
527 
505 
484 

473 
437 
426 
422 
426 

451 
426 
401 
448 
426 


832 
361 
861 


204 
284 
278 
275 
269 


275 
275 
272 
278 
275 

266 
272 
272 
284 
281 

278 
278 
278 
284 
287 


294 
304 
332 
343 

201 
318 
320 
248 
291 

318 
347 
284 
284 
298 
301 


301 
811 
340 
861 
840 

811 
301 
306 
322 
832 


379 
372 
343 
832 

329 
340 
347 
847 
847 

842 
337 
332 
886 
340 

365 
358 
347 


336 
325 
318 
325 

318 
811 
306 
306 
306 

304 
304 
304 
302 
800 

298 
296 
290 


275 
272 
266 
270 
275 


270 
270 
280 
280 
280 


278 
275 
280 
290 

320 
330 
325 
294 
256 


207 
197 
184 
163 

136 
142 
126 
136 
130 

114 
96 
89 
92 
89 

78 


124 


115 
104 
115 
144 
180 

220 
220 
223 
215 
223 

217 


251 

249 
278 
292 
264 
292 

839 
401 
482 
426 
416 

401 
865 
339 
325 
303 
300 


278 
202 
266 
836 

246 
220 
212 
204 
272 

159 
144 
136 
123 
117 

104 
89 
83 
79 
72 

71 
75 
73 
71 
73 

76 
72 
65 
66 
71 


72 
72 
78 
71 
69 

65 
65 

73 
09 
69 

69 
68 
68 
68 
66 

66 
71 
72 
65 
61 

65 
71 
73 
87 
102 

87 
80 
72 


68 
72 
92 
106 
106 

110 
106 
104 
96 
83 


82 
75 

81 

85 
86 
85 
82 
75 

72 
72 
69 
71 
75 

82 
81 
7B 

78 
78 
79 


78 
82 
110 
157 
136 

124 
121 
121 
117 
128 

146 
140 
143 
144 
142 

144 
150 
180 
180 
175 

168 
163 
IfiO 
146 
141. 

146 
150 
157 
148 
146 


Note.— Discbarge  determined  from  two  well-defined  curves  applicable  Oct.  1  to  Mar.  12  and  Apr.  1  to 
Sept.  30.  Discbarge  estimated  by  comparison  with  records  of  flow  of  Sevier  River  near  Vermilion,  and 
at  Clark's  bridge,  and  San  Pitcb  near  Ounnison,  Nov.  10-18,  15-17,  19-21,  Feb.  21-22,  Sept  13  owing  to 
clock  stoppinjE,  and  Mar.  18-31,  Apr.  4-7,  owing  to  backwater  from  San  Pitch  River.  Stage-Klischarge 
relation  not  affected  by  ice. 

Monthly  discharge  of  Sevier  River  near  Gunnison,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  m  second-feet 


Ifft-rimnm-    l/finimnm-       Mean. 


Run-off 
(total  hi 
acre-feet). 


Acca- 
raoy. 


October 

November.. 
December.. 
January.... 
February... 

March 

April 

May 

.June 

July 

August 

September.. 


455 
516 
548 
847 
379 
336 
330 
432 
386 
102 
110 
180 


204 
174 
263 
266 
301 
266 
78 
104 
65 
61 
68 
78 


401 

370 

417 

291 

338 

296 

184 

200 

147 
71.6 
83.8 

141 


24,700 
22,000 
25,600 
17,900 
18,800 
18,200 
10,900 
16,500 
8,750 
4,400 
5,150 
8,390 


B. 
B. 
B. 
B. 
C. 
A. 
A. 
A. 
A. 
A. 
A. 


Tlieyear. 


548 


251 


181,000 


SBYZEB  BIVEB  AT  CLARK'S  BBIDOE,  NEAB  FATETTE,  VTAH. 

Location.— In  the  SW.  i  sec.  13,  T.  18  S.,  R.  1  W.,  at  Clark's  bridge,  about  IJ 

miles  northwest  of  Fayette,  Sanpete  County. 
Dbainage  area. — 4,960  square  miles  (measured  on  topographic  maps). 
Reoobds  available. — ^March  17  to  September  30, 1914 ;  March  8  to  September  30, 

1915. 
Gaqe. — May  8  to  S^tember  30,  1915,  Stevens  water-stage  recorder  on  right 

bank  immediately  below  bridge.    Previous  to  May  8,  1915,  vertical  staff 

gage  fastened  to  downstream  side  of  right  bridge  abutment 
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Debchaboi  kkasubmmests. — ^Biade  from  bridge  or  by  wading. 

CHASirzL  AND  coNTBOu — ^Bed  omipoaed  of  fine  gravel,  sand,  and  day ;  shifting. 

Chie  channel  at  all  stages. 
ExTBocss  OF  DiscHABOB. — ^Maximum  stage  recorded  during  year,  8.87  feet  at 

8  a.  m.  March  21  (discharge,  908  second-feet) ;  minimum  stage  0.70  feet 

midnight  July  19  (discharge,  77  second-feet). 
1914-15:  Maximum  stage  recorded,  6.7  feet  June  8,  1914  (discharge,  2,000 

second-feet) ;  minimum  stage,  0.70  feet  July  19, 1915  (discharge,  77  second- 
feet). 
WiNTEB  FLOW. — Observations  discontinued  at  end  of  irrigation  season. 
DiTKBsioNS. — ^Below  all  diversions,  above  Sevier  bridge  reservoir. 
Beoulation. — ^Flow  at  station  is  affected  by  operation  of  Piute  reservoir  gatea 

and  by  numerous  irrigation  diversions. 
AocuEAOT. — ^Records  considered  good,   owing  to  frequency  of  current-meter 

measurements. 
GooPKBATioN. — Gage  record  and  many  current-meter  measurements  furnished  by 

lowtf  Sevier  River  water  users. 


DiKikarge  measurements  of  Sevier  River  at  Clark^s  bridge,  near  Fayette, 
during  the  year  ending  Sept,  SO,  1915, 

Utah, 

Bate. 

Had«by- 

^t. 

Dls- 
ehtfge. 

D»t6. 

ICadeby- 

bdig&. 

Dl». 
charfe. 

Ii«.   8 

T..W.  7or4ftn 

Ftd, 
2.34 
3.86 
1.16 
L87 
1.88 
1.86 
2.70 
1.89 
1.50 

888 

118 
267 
272 
248 
436 
260 
180 

June  18 
26 

July  1 
9 
26 

81 

Sept.  17 

J.C.  Dort 

Feft, 
1.10 
.96 
.89 
.84 
.96 
.86 
.78 
.82 
1.39 

'"iik 

23 

J.J.  Sanford 

do 

do 

Porter  and  Dort. 

J.C.  Dort 

103 

Apr.  8 

J.  C.  Doit 

86 

do. 

do. 

.  .do.....            

86 
116 

14 

do. 

99 

s 

da 

do 

do. 

96 

Ion  4 

do. 

94 

13 

do. 

do. 

166 

DoUy  discharge,  in  second-feet,  of  Sevier  River  at  Clark's  bridge,  near  Fayette, 
Utah,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

An«. 

Sept. 

L 

337 
332 
321 
437 
491 

506 
476 
464 
461 
337 

268 
240 
231 
231 
214 

196 
176 
153 
163 
172 

152 
122 
113 
118 
124 

116 
96 
114 
131 
148 

164 
156 
147 
174 
216 

248 
265 
258 
243 
260 

250 
248 
258 
266 
270 

259 
296 
323 
297 
338 

366 

435 
452 
462 
436 

435 
386 
360 
360 
340 
323 

323 
310 
251 
263 
400 

326 
280 
262 
305 
354 

200 

183 
170 
158 
146 

131 
116 
108 
107 
100 

100 
103 
104 
96 
100 

96 
96 
95 
87 
93 

90 
68 
03 
89 
85 

83 
83 
85 
85 
80 

78 
77 
77 
80 
79 

80 
84 
80 
84 
78 

85 
89 
03 
103 
123 

115 
107 
97 
89 
83 
86 

89 
86 
104 
120 
126 

130 
126 
123 
115 
100 

104 

104 

101 

92 

96 

106 
104 
101 
99 
68 

87 
87 
86 

85 
89 

92 
97 
96 
68 
68 
94 

03 

1 

97 

t 

180 

i 

186 

i 

172 

t. 

161 

7 

147 

t 

378 
378 
378 

380 
430 
446 
490 
592 

668 

778 
820 
830 
880 

900 
880 
882 
806 
805 

600 
436 
500 
403 
500 
480 

164 

I 

151 

W. 

160 

11 

180 

li 

170 

u 

176 

K.. 

166 

11 

150 

It 

160 

n 

163 

18. : * 

190 

It 

191 

Hi ;;..; 

184 

a 

176 

a... 

170 

a 

170 

>t *;.' 

153 

%. 

147 

%. 

156 

27. .  ^ 

170 

s. !!!*".;.! 

180 

a. 

170 

ai 

160 

a 

Non.-Disebarge  determined  from  a  series  of  parallel  rating  curree  and  indirect  method  (or  shifting 
\      ntroL  Cloek  sto^pod  Apr.  21-23,  29-30;  disdiarge  interpolated. 
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Monthly  discharge  of  Sevier  River  at  dark's  bridge,  near  Fayette,  Utah,  for  the 
year  ending  Sept,  SO,  1915, 


Month. 

Run-off 
(total  in 
acre-feet). 

Aoen- 

14'^Tlmnyn- 

Minimom. 

liean. 

ney. 

HftTf^hf^l 

aoo 

506 

453 
400 
133 
130 
191 

378 
98 

147 
87 
77 
86 
93 

613 
348 
399 
183 
88.5 
100 
161 

30,300 
14,800 
18,400 
10,800 
5^440 
6,170 
9;580 

B. 

i^L^v:::                    :     :: 

B. 

uSy!:::;;;;;:::::::::::;:::::::::::::;:::::::::::: 

A. 

JaM 

A. 

July 

A. 

Ausust 

A. 

s^MQbi^::;:::::::;::;:::::::;;:::::;::;:::::::: 

A. 

Tbe  period. 

94,400 

SEVIEB  RIYEB  VEAR  TUAM,  XTTAH. 

Location.— In  the  NB.  i  sec.  2,  T.  17  B.,  R.  2  W.,  about  1,600  feet  downstream 

from  the  Sevier  bridge  dam,  and  14  miles  southwest  of  Juab;  Juab  Oounty. 
D»AiNAOK  AB^. — 5,120  square  miles  (meiasured  on  topographic  maps). 
Rkcobds  available. — September  23, 1911,  to  September  80, 1915. 
Gage. — Stevens  water-stage  recorder  on  left  bank,  500  feet  below  old  gage, 

April  16,  1914,  to  September  30,  1915;  inclined  staff  about  1,000  feet  below 

Sevier  bridge  dam,  on  right  bank,  September  23,  1911,  to  April  15,  1914. 
DiscHABGE  MEASUBEMENTS. — ^Mado  from  cablo  600  feet  above  gage  or  by  wading. 
Channel  and  contbol. — ^Bed  composed  of  sand,  clay,  and  fine  graveL     One 

channel  at  all  stages.    Artificial  control  of  rocks  about  40  feet  below  gage ; 

permanent  except  during  high  stages. 
ExTBEMEs  OF  DiscHABfflB. — Maximum  stage  recorded  during  year,  5.46  feet  at 

1  to  6  a.  m.  June  22  (discharge,  1,079  second-feet) ;  minimum  mean  daily 

discharge,  3  second-feet  November  22-23. 
1911-1915 :  Maximum  stage  recorded,  7.8  feet  May  28-29,  June  4-12,  1914, 

discharge  2,030  second-feet ;  minimum  mean  daily  discliarge,  0.5  second-foot 

Ckrtober  14.  1911. 
WiNTEB  FLOW. — Stage-discharge  relation  not  affected  by  ice. 
DiVEBSiONs. — ^None  between  this  station  and  that  near  Gunnison. 
Begulation. — Flow  controlled  by  gates  in  dam  Just  above  station. 
AooxniACT.— Records  good. 
OooPEBATioN. — Gage-height  record  and  many  discharge  measurements  furnished 

by  lower  Sevier  River  Water  Usera 

Discharge  measurements  of  Sevier  River  near  Juab,  Utah,  during  the  year 

ending  Sept.  SO,  1915. 


Dftts. 

lladeby- 

hd^t. 

Dis. 
Charge. 

Data. 

Made  by- 

hSgTt. 

Dis- 
charse. 

Oct     7 

R.  W.  Davenport 

J.  J.  Sanford.r. 

Feet. 
3.70 
L30 
L38 
1.56 
L58 

•  1.30 
4.40 
3.13 

4.3 
17.6 

las 

4.6 
734 
145 

June  10 

18 

July  34 

33 
38 

J.C.Dort 

3.66 
3.83 
3.33 
3.33 
L03 
3.43 
8.51 

^.^ 

Not.  17 

do 

do 

590 

Dee.  18 

do 

do 

F.W.CottreD 

434 

jZ  S 

F.W.Cottrell 

175 

J.C.Dort 

111 

Mv    10 

I/,  w.  Jordan 

F.W.Cottrell 

328 

Ji£"5 

J.C.Dort 

do 

310 

do 

•  Gaga  read  1  JO  batortohangtng  oontrol  balow  gaga. 
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DeUy  disi^uarffe,  in  seootui-feet,  of  Sevier  River  near  Jnal>,  Utah,  for  the  year 

ending  Sept,  SO,  1915. 


Jan. 


Feb. 


Mar. 


4 

4 
4 
4 
4 

4 
4 
4 
4 

4 

4 

6 
6 
5 
6 

5 
6 
5 
6 
5 

5 

6 

255 

772 
820 

820 
820 
828 
820 
820 
817 


Apr. 


740 
432 
76 
100 
311 

438 
415 
320 
237 
254 

240 
328 
331 
316 
324 

316 
818 
318 
451 


478 
654 
906 

906 
804 
836 
868 
900 


May. 


772 
740 
740 
710 


624 
824 
624 


680 
680 
710 
740 

740 
740 
772 
772 

no 

507 
507 
584 
570 
489 

451 
435 
406 
405 
310 
215 


June. 


215 
215 
213 
179 
146 

144 

154 
174 
220 
271 

341 
451 
502 
530 
556 

530 
530 
584 

423 
507 

742 
1,060 

937 
^^40 

710 

710 
680 
652 
652 
624 


July. 


612 
584 
584 
570 
570 

870 
556 

484 

516 
530 

630 
516 
516 
516 
516 


481 
478 

476 
478 
457 
443 
438 

432 
430 
424 
422 
418 
416 


Aug. 


413 
408 
405 
403 
400 

808 
893 
390 
387 
385 

377 
374 
360 
866 
361 

336 

334 

331 
331 
346 

848 
360 
312 
235 
210 

206 
206 
308 

307 
182 
168 


Sept. 


16f^ 
164 
162 
126 
126 

185 
171 
230 
275 
263 

219 
325 
171 

91 

101 
104 

81 

66 

107 

186 

m 

214 
385 
263 

316. 

884 

451 

473 

476 


lianL.— Discharn  determln^wj  from  two  weU-deflned  curves,  one  applioable  prior  to  Mar.  10,  when  oon- 
tnA^n&diaDSttd;  the  oUier  after  that  date.  Clock  stopped  Nov.  25-26,  Dec.  7-12. 14-19,  Aug.  23-28;  dis- 
dunesOmued  by  oompariacm  with  reoord  of  flow  at  SCiUs.  Water-stage  recorder  not  working  Not.  27 
tbwi.  ^St^  diaebarge  dAtermiziad  from  staff  gage  read  onoe  daily. 


Monthly  discharge  of  Sevier  River  near  Jual>,  Utah, 

Sept.  SO,  1915. 

for  the 

pear  ending 

MtontH. 

Bun-off 
(total  in 
acie-ltet). 

Aooo- 

Marfmnm. 

Iftnifnfim, 

Ifean. 

racy. 

Oetotmr        .  .. .r 

822 

706 

16 

18 

19 

823 

996 

836 

1,060 

612 

413 

476 

439 
3 

513 

3U 
7.03 
17.3 
1L3 

231 

469 

619 

483 

498 

327 

208 

31,600 

14,300 

432 

622 

27,900 
3^100 
28,700 
30,600 
20,100 
12,400 

B. 

Honmbot 

B. 

Dieember 

C. 

13 
4 
4 

78 
315 
144 
416 
168 
66 

a 

rSrmry 

c. 

SS^\;:^::"":::"i::ii;i"i;;":!::;:;;i;;i:: 

B. 

Apnl 

A* 

i^:v7rr::™i:i:::::i;i"!;;i. ".      ;; ; 

A. 

jo2»:::::::::::;:::::::::::::::::;;;;:;;::::::;:::: 

A. 

j^ 

A. 

AWOSt         .,..„„,,„---,-, rr..- 

A. 

HfrtMnbfir 

A- 

^JBn  year«««»»**»«»»*  •■•••■■•••■•••>■•••  •■••••• 

1,060 

8 

303 

219,000 

SEYISB  EZTSE  VEAB  KZLL8,  ITTAK. 
Location.— In  the  SW.  i  sec.  36,  T.  14  S.,  R.  3  W.,  opposite  milepost  682  on  the 
Los  Angeles  &  Salt  Lake  Railroad  (Lynndyl  cut-off),  and  about  7  miles 
b^ow  Mills  post  office,  Juab  Oountj. 
DsAuvAOB  ABBA. — 6,800  SQuare  miles. 

Bbc»bd8  atailablb.— April  22,  1914,  to  Sq^emher  80,  1916. 
Gagml — Stevens  water-stage  recorder,  with  outside  and  inside  staff  gages,  on 

left  bank  600  feet  aboTe  railroad  bridge. 
DiscHABOB  MEASUBBMBNTs. — ^Bfade  from  cable  100  feet  above  gage  or  by  wading. 
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Oharnsl  AND  cx)NTBOL. — ^Bed  composed  of  heavy  gravel  and  rock;  permanent; 
one  channel  at  all  stages. 

Extremes  of  dischabgb. — Maximum  stage  recorded  dqrlng  year,  5.71  feet  (9 
hours)  on  June  23  (discharge,  1,058  second-feet) ;  minimum  stage  recorded, 
3.26  feet  December  22  and  23  (discharge,  38  second-feet). 

1914-15:  Maximum  stage  recorded,  6.71  feet  May  27,  1914  (discharge, 
1,910  second-feet) ;  minimum  stage,  3.26  feet  December  22  and  23,  1914 
(discharge,  38  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  Ice. 

Regulation. — Flow  affected  by  operation  of  several  dams  and  Irrigation  diver- 
sions above. 

Accuracy. — Records  excellent 

Ckx)pERATioN. — Gage  record  and  some  discharge  measurements  furnished  by 
lower  Sevier  River  Water  Users. 

Discharge  measurements  of  Sevier  River  near  Mills,  Utah,  during  the  yeof^ 

ending  Sept,  SO.  1915. 


Date. 

Made  by— 

l^U 

Dis- 
charge. 

Date. 

Made  by- 

^t. 

Dis- 
cbargB. 

Oct  9 

R.  W.  Davenport 

J.  J.  Sanford.. 

Feet, 
4.96 
3.48 
3.50 
3.36 
3.42 
5.38 

55 
64 
54 
64 
782 

May  15 

do.. 

July  19 

29 

Sept.  5 

J.  C.  Dort 

Feet. 
5.29 
4.22 
4.88 
4.78 
4.08 

^"•«i 

Nov.  10 

...do 

...do 

L.  W.  Jordan 

71^ 

Dec.  14 
Feb.  8 

do .^ 

616 
435 

Mar.  13 

1/'.  w.  Jordan 

J.C.  Dort 

166 

Apr.  27 

J.C.  Dort 

Daily  discharge,  in  second- feet,  of  Sevier  River  near  Mills,  Utah,  for  the  year 

ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

844 

484 
506 
560 

64 
53 
52 
62 
52 

62 
62 
62 
61 
62 

62 
60 
66 
02 
62 

63 
64 
64 
64 
63 

63 
46 
46 
53 
69 

60 

57 
68 
58 
89 
68 

*"*64' 

....... 

74 
74 

70 
64 
62 
67 
64 

66 
66 
66 

64 

62 
62 
62 
62 

61 
50 
49 
49 
49 

50 
50 
62 
52 
62 

61 
61 
49 
50 
60 

49 
49 
48 
710 
861 

868 

858 
858 
858 
858 
851 

823 
678 
195 
134 
224 

450 
467 
329 
269 
281 

277 
328 
350 
350 
341 

350 
341 
341 
425 
494 

506 
500 
494 
590 
970 

970 
816 
823 
865 
900 

900 
858 
802 
746 
725 

704 
664 
664 
670 

«n 

684 
697 
711 
718 
753 

760 
767 
760 
788 
795 

711 
606 
612 
612 
642 

467 
456 
425 
410 
405 
262 

240 
240 
240 
264 
211 

196 
192 
204 
217 
289 

801 
400 
500 
612 
666 

648 
536 
573 
634 
618 

612 
946 
1,050 
816 
739 

725 
704 
677 
677 
661 

646 
612 
606 
606 
606 

606 
590 
636 
624 
648 

648 
642 
536 
530 
624 

618 
606 
494 
480 
480 

494 
480 
484 
472 
462 

450 
445 
435 
430 
425 
420 

420 
415 
410 
410 
406 

400 
396 
390 
386 
882 

t77 
377 
277 
372 
872 

364 
846 
341 
841 
840 

850 
808 
877 
341 
258 

240 
287 
237 
287 
234 
204 

105 

2 

195 

3 

208 

4 

198 
165 

5 

6 

171 

7 

104 

8 

287 

9 ^. 

1 

260 

io:;!.::;;::;:::::::7.: 

305 

11 

12 

261 
237 
170 
110 

127 
130 

13 

520 
720 
460 

104 
95 
71 
60 
60 

61 
62 
62 
67 
65 

65 

64 
55 

58 
57 

14 

16 

16 

17 

18 

120 
100 

no 

106 
217 
230 
266 

2B6 

306 
360 
400 
600 
610 

19 

20 

21 

22 

23 

24 

25 

26 

27 

38 

29 

80 

31 

NoTi.— Discharge  determined  from  a  weU-deOned  rating  curve.  Inlet  pipe  clogged  with  mud  Oct.  6 
to  Nov.  10  and  froiea  Dec.  31  to  Feb.  17.  Mean  flow  estimated  Oct.  6-31,  665  aeoond-feet;  Nov.  1-12,  540 
noond-feet;  Feb.  1-7, 1^17,  65  seoond-foet.  Discharge  Sept.  13-20  determined  from  gage  heights  ^niioh 
wereestimated  from  obeerver's  readings  and  range  of  stage  (dock  stopped).  Discharge  estimated  by  oom- 
parlson  with  record  of  flow  at  Juab  Nov.  13-16,  Deo.  31,  li&y  2^.  5,  Sept.  2^^,  owing  to  olognd  intot  piDa 
and  defectiva  operation  of  olook.  ^^ 
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Monihiif  mtharffe  of  Sevier  River  near  MUU,  Utah,  for  the  year  ending 

Sept,  SO,  1915. 


Month. 

Discharge  4n  apoond4Mt 

Run-off 
(toUlln 
aore-fect). 

Aocu- 

Mmximaiii. 

lUDilDUOl* 

MMn. 

nioy. 

Qdotier 

944 

730 

e2 

an 

106 
64.3 
00.0 
58.4 

254 
405 
556 
405 
518 
845 
284 

84,500 

18,100 
1,880 
8600 
8240 
15,600 
20,500 
40,300 
20,500 
81,000 
21,200 
18,000 

B. 

XQTCiiiber 

€4 

46 

B. 

December 

B. 

hnovT 

C. 

T^saurw 

81 
858 
•70 
MO 
1,060 
«45 
430 
510 

C. 

i^!?::::::::::;:::::::;:::"::::::::::i::::::: 

48 
134 
982 
102 
420 
204 
100 

B. 

Ami 

A. 

S^  ::::::;:     ::i: 

A, 

tot::::::;:;:::::::::::::::::::::::::;::::::::::: 

A, 

JbIi 

A. 

fSp^ 

A. 

ftiSS^:F  ;:::::;;::::;::::;;:;: : 

A« 

Tin  TCtf    

1.050 

838 

245,000 

BEVIEB  RZTSK  VSAB  LTVVBTL,  ITTAH. 

Location.— In  the  SE.  J  sec  27,  T.  15  S.,  R.  5  W..  at  homestead  of  P.  J.  Flahlve, 

3i  miles  southwest  of  Lynndyl,  Millard  County. 
DunvAGX  AREA. — 6,270  square  miles  (measured  on  topographic  maps.) 
Rsonoe  atailabix.— i^ril  25,  1914,  to  September  30,  1915. 
Gage.— Stevens  water-stage  recorder  on  right  bank,  with  Inside  and  outside 

staff  gages,  li  miles  below  highway  bridge. 
DiscHABGK  MEASXJSKMENTS. — ^Made  by  wading  or  from  cable  one-fourth  mile 

sboye  gage. 
Channel  and  control. — Bed  composed  of  fine  gravel ;  control  permanent  except 

for  high  stages ;  one  channel  at  all  stages. 
EniKMEs  or  dischabqk.— Maximum  stage  recorded  during  year,  ^.38  feet  at 

190  a.  m.  June  24  (discharge,  928  second-feet) ;  minimum  stage,  1.76  feet 

at  8  p.  m.  March  12  (discharge,  40  second-feet). 
1914-15:  Maximum  mean  dally  discharge  June  9,  1914  (estimated,  1,820 

second-feet) ;  minimum  stage,  1.76  feet  March  12,  1915    (discharge,  40 

second-feet). 
WQnn  FLOW. — Stage-discharge  relation  seriously  affected  by  ice. 
DimsioNs.— Numerous  diversions  above  station. 

Rigulation. — Flow  affected  by  storage  and  Irrigation  diversions  above  station. 
AocDBACT. — ^Rating  curve  well  defined. 
Odofcbation. — Gage-height  record  furnished  by  Lower  Sevier  River  Water  Users. 

Diicharge  measurementi  of  Sevier  River  near  Lynndyl,  Utah,  during  the  year 
ending  Sept.  SO,  1915, 


Ditt. 

•    ICwIeby— 

b^S. 

Dto- 

Data. 

Madeby^ 

hcU^t. 

Dto- 
chargs. 

Od   9 

R,  W.  Darenport 

J.  J.  Sm/ord  .TT 

4.15 

a  LOO 

•  2.54 

L78 

4.78 

8tc4L 
684 
81 
00 
4L8 

Tas 

Jtme    8 
July  21 
Aug.  ao 
S^   8 

J.CDort 

Fnt. 
2L47 
3.54 

198 
2.46 

aec-fU 
188 

D«r.  U 

J.W.Thurston 

T^ynn  CFundftll , ,  . 

884 

fAl  n 

LynnCmKlaU 

223 

Mar.U 

I- w,  Jordan 

J.CDort 

139 

Afr.  » 

J.CDort 

•SU«»^lMharft  raUtioa  afltoUd  by  iot. 
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DaUp  discharge, 

in  second  feet,  of  Sevier  River  near  Lynndyh  Utah,  for  the 
year  ending  Sept.  SO,  1915. 

Day 

Oct. 

Nov. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept 

1 

874 
753 
427 
455 
479 

466 
461 
455 
513 
463 

455 
450 
448 
445 
445 

448 
448 
448 
448 
448 

445 
442 
445 
445 
445 

442 
442 
442 
442 
442 
442 

442 

440 
440 
440 
442 

442 
442 
445 
442 
437 

440 
445 
419 
675 
591 

341 
189 
135 
107 
96 

85 
79 
79 
72 
69 

69 
09 
71 
107 
71 

81 
71 
68 
09 
69 

68 
81 
74 
62 
67 

46 

46 

..    46 

798 
706 
676 
180 
137 

204 
383 
396 
276 
226 

232 

217 
264 
291 
284 

264 
252 
241 
248 
291 

868 
370 
870 
370 
396 

896 
830 
721 
721 
766 

798 
766 
706 
676 
646 

631 
586 
558 
558 
668 

668 
558 

572 
572 
601 

646 
661 
706 
736 
782 

706 
586 
658 
558 
668 

488 

422 
409 
370 
358 
303 

101 

180 
176 
191 
199 

146 
128 
123 
128 
182 

184 
206 
310 
396 
409 

461 
448 
448 
488 
406 

449 
620 
868 
896 
646 

601 
686 
558 
644 
644 

516 
602 
474 
474 
474 

461 
461 
461 
409 
896 

409 
896 
409 
396 
896 

896 
883 
870 
370 
870 

870 
870 
370 
370 
858 

846 
846 
336 
829 
322 
822 

322 
820 
817 
817 
810 

806 
806 
805 
800 
296 

208 
201 
291 
286 
284 

284 
284 
264 
257 
252 

246 
250 
269 
279 
266 

208 
188 
182 
176 
174 
168 

161 
146 
157 
169 
153 

139 
135 
146 
174 
215 

255 
287 
210 
206 

110 

110 
112 
114 
112 
104 

90 
102 
146 
100 
182 

202 
Ml 
810 
850 
406 

2 

8 

4 

46 
45 

45 
44 
43 
43 
42 

42 
41 
42 
42 
42 

41 
43 
46 
48 
48 

81 
67 
56 
56 
620 

782 
800 
800 
800 
800 
800 

5. 

A 

7 

8 

9 

10 

11 

12 

18 

14 

15 

61 

10 

17 

18 



71 
06 

68 

67 
64 
61 
56 
56 

54 

51 
48 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

80 

81 



Note.— Discharge  detennined  from  two  well-defined  rating  curvee,  applicable  Oct.  1  to  Mar.  24,  Mar. 
26  to  Sept.  30,  respectively.  Stream  frozen  Dec.  11  to  Feb.  17.  Mean  flow  estimated  Dec.  11-14, 62  second- 
-^eet;  Dec.  16t19,  62  seoond-feet;  Dec.  21-31,  00  seoond-feet;  Jan  1-31, 66  second-feet;  Feb.  1-8,  60  second-feet; 
Feb.  9-17,  62  seoond-feet  from  measurements  and  comparison  with  records  of  flow  at  other  stations. 
Gage  stopped,  discharge  estimated  as  in  table,  by  comparison  with  records  obtained  at  other  stations 
Mar.  27-^.  Apr.  17,  Sept.  1^17,  Sept.  28-30.  Determinations  of  discharge  Apr.  1-3  based  an  cne  staff 
reading  daily. 

Monthly  discharge  of  Sevier  River  near  Lynndyl,  Utah,  for  the  year  ending 

Sept,  SO,  1915. 


Month. 

Discharge  in  second-feet 

Run-ofI 
(total  tai 
acre^eat). 

Aocn- 

Maximum. 

l/ftnlti[^^nn, 

Mean. 

racy. 

October 

874 
591 
81 

442 
60 

474 

284 
64.2 
66.0 
6a7 

211 

412 

587 

886 

399 

267 

178 

29,100 
16,900 
8,950 
4,000 
8,370 
18,000 
24,500 
86.100 
22,900 
24,500 
16,400 
10,600 

A. 

November.. a^*4» a. ^.. ........ x..x.x^.^^u  x.a  ..^  ^ 

B 

December...  ..        .... 

B. 

Januarv 

B 

Febnivy 

B. 

VifiToh 

800 
806 
798 
806 
616 
822 
406 

41 
137 
303 
123 
822 
168 

90 

B. 

April 

A. 

mS.:;;!;;;;;:::;::::;;::::::::::::::::::::;;::::: 

A. 

June 

A. 

July 

A. 

August 

September 

A. 
A. 

Tlie  year • 

806 

41 

284 

•206,000 

BEVIER  BITER  HEAR  DELTA,  XFTAH. 

Location.— In  the  NW.  i  sec.  27,  T.  16  S.,  R.  6  W.,  U  miles  below  Delta  spill- 
way, and  6i  miles  northeast  of  Delta,  Millard  County. 

Drainage  abea. — ^7,380  square  miles. 

Rbcobos  AyAiLABiJB.— May  16  to  September  24, 1912 ;  March  1, 1918,  to  S^)tember 
90, 191& 

Gaqb. — Gurley  water-stage  recorder  on  left  bank  at  same  datum  as  the  incUned 
staff  gage  used  prior  to  March  1, 1918. 
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I>x8caABGS  mASTTBEMENTB. — ^Made  from  cable  about  100  feet  b^w  gage  or  by 

iv^ding. 
O^AivioEL  AND  coNTBOL. — ^Bed  composed  of  firm  clay  and  hardpan;  right  bank 

may  or^ilow  at  extremely  high  stages ;  one  channel  at  all  stages. 
^BxTBKif E8  OF  DISCHARGE. — Maxlmum  stage  recorded  during  year,  4.28  feet  at 

7  a.  m.  March  31  (discbarge,  802  second-feet) ;  minimum  mean  dally  dis- 
charge, 30  second-feet  November  24. 

X912-1915:  Maximum  stage  recorded,  6.82  feet  May  81,  1914  (discharge, 

1,468  second-feet) ;  minimum  mean  dally  discharge,  15  second-feet  July  26, 

1914. 
WmfTER  FLOW. — Stage-discharge  relation  affected  by  Ice  at  times. 
DiTEBSiON. — d^nal  A  of  the  Delta  project  takes  out  water  1}  miles  above  station. 
RnsxnLiLTioN. — Flow  at  station  controlled  by  regulation  of  the  Delta  spillway 

and  Sevier  bridge  reservoir. 
A€XTr^JkCT. — ^Records  good. 
Gqop^kation. — Some  discharge  measurements  furnished  by  the  D^ta  Land  & 

Water  CJa 


DiMcharffe  measuremenU  of  Sevier  River  near  Delta,  Utah,  during  the  year 

ending  Sept,  SO,  1915. 


Dste. 

Kadeby- 

bdS&. 

Di»- 
ofatfge. 

Dat«. 

MadAby- 

m^i. 

DIs- 

charge. 

Dk.   16, 
1M)L     7 

Msi    9.. 

My    I    J 

/./.  Sanibnl 

1.07 
L07 
1.00 

iso 

.07 
2.18 

00 
55 

00 
880 

50 
283 

July  21 

Au^.  30 

Sept.   4 

20 

37 

J.  C.  Dort 

Fut. 
1.00 
1.13 
L13 
1.03 
1.33 

8$e.-fL 
170 

do 

r.  viij>  Oiuidall ......... 

Lynn  rnindall 

78 

J.  C.  Dort 

88 

/  C  I>art            

F.  W.  CottrelL 

70 

...do, 

.  W.  Tbarston 

do 

110 

Daily  discharge^  in  sec^md-feet,  of  Sevier  River  near  Delta,  Utah,  for  the  year 

ending  Sept,  SO,  1915, 


Oct.   I   ^ov.  Dec.  Jan.  Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept. 


170 
170 
111 
88 

80 

70 
70 
80 
77 
00 

70 
72 
05 
00 
50 

50 
01 
05 
85 


74 
77 
80 
80 

80 

84 
77 
80 
80 
84 

110 
133 
133 
111 
106 

08 
05 
07 
96 
06 

06 
80 
84 
80 
70 

77 
73 
07 


04 


03 
03 
60 
57 
50 

54 
54 
53 
58 
53 

58 
51 
53 
54 

57 

50 
74 
77 
70 
184 

544 

700 
757 
784 
700 
700 


778 
748 
003 
481 
370 

180 
338 
380 
370 
200 

102 
142 
154 
102 
06 

102 
106 
106 
100 
80 

103 
118 
122 
111 
04 

240 
371 
340 
335 
200 


310 
800 
871 
342 
814 

820 
318 
174 
200 
230 

202 
106 
212 
206 

210 

227 
212 
264 
283 
424 

570 
418 
335 
413 
470 

458 

871 
279 
821 
814 
268 


227 
113 
88 
80 
06 

100 
00 
74 
00 
02 

m 

50 
47 
46 
53 

103 
158 
143 
135 
115 

07 
100 
203 
402 
308 

140 
180 
240 
170 
104 


258 
228 
184 
180 
178 

814 
298 
804 
204 
231 

190 
170 
150 
140 
150 

178 
100 
182 
170 
170 

178 
180 
192 
190 
198 

194 
188 
182 
108 
150 
148 


130 
127 
120 
111 
108 

96 
80 
84 
82 
78 

72 
82 

89 
84 
98 

82 
78 
72 
73 
77 

77 
06 
67 


72 
72 
83 

77 
78 

78 
78 
88 

78 
78 

77 
84 
82 
78 
73 

77 
78 
72 
08 
72 

74 
80 
92 
88 
102 

115 
110 
HI 
110 
174 


a .»»—-\  I .  ;■  

"ZmZ^HZL^MtjMmined  from  two  curved,  one  well  defined  below  250  aeoond-feet  and  poorly  defined 

Uof«.-l>w^"f;j;*^;2L|4cable  Oct.  1  to  Jan.  14;  the  other  well  defined  below  400  second-feet  and  fairly 
^^^^^SS^^i>'V^^^^^  ^*°'  ^  ^SS^'  ^    Stage-discharge  relation  affected  by  anchor  toe  Jan. 
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Monthly  discharge  of  Sevier  River  near  Delta,  Utah,  for  the  year  ending  Sept 

30,  1915. 


MoQth. 


Diaoharge  in  seoond-feet 


M'^-gfainm.    TUffntmiim-       Mean. 


Run-off 
(total  In 
acre-feet). 


Aoca- 
racy. 


October 

November. 

December 

January 

February 

March 

i^:::::::::: 

June 

July 

August 

September. 

The  year 


560 
380 
170 
78 
122 
790 
778 
570 
402 
304 
136 
174 


67 
51 
80 

174 
47 

146 
65 
60 


218 

163 
71.0 
56.7 
89.8 

198 

240 

310 

132 

195 
85.8 
86.7 


18,100 
0,700 
4,420 
8,610 
4,990 
11,900 
14,800 
19,100 
7,860 
12,000 
5,280 
5,160 


A. 
B. 
B. 

a 
a 

B. 
B. 
A. 
A. 
A. 
A. 
A. 


799 


155 


112»000 


SEVIEB  RIVEB  AT  OASIS,  UTAH. 

Location.— In  the  B.  i  sec.  33,  T.  17  S.,  R.  7  W.,  about  three-fourths  mile 
northwest  of  Oasis,  Millard  Ck)unty,  li  miles  below  county  bridge  locally 
known  as  Hinckley  bridge. 

Dbainage  area. — 8,080  square  miles  (measured  on  topographic  maps). 

Records  availabul — ^Aprll  13, 1913,  to  September  30, 1915. 

Gage. — Stevens  water-stage  recorder  on  left  bank,  April  24,  1914,  to  September 
30,  1915;  vertical  staff  on  county  bridge,  in  the  SW.  i  sec.  22.  T.  17  S., 
R.  7  W.,  April  13,  1913,  to  April  23,  1914;  datum  of  vertical  staff  raised  0.15 
foot  December  19, 1913. 

DiscHABGE  measurements. — ^Msde  from  county  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand ;  shifts  occasionally.  Two  chan- 
nels at  extreme  high  water ;  some  vegetation  in  channeL 

Extremes  of  discharge. — ^Maximum  stage  recorded  chiring  year,  7.97  feet  at 
7.30  p.  m.,  March  24  (discharge,  1,041  second-feet) ;  minimum  stage,  1.55 
feet  from  11  a.  m.  to  6  p.  m.  September  16  (discharge,  13.5  second  feet). 

1912-1915:  Maximum  stage  recorded,  9.45  feet,  June  12,  1914  (discharge, 
1,580  second-feet) ;  minimum  stage,  2.0  feet  May  13-19,  1912  (discharge,  0.5 
second-foot). 

Winter  flow. — Stage-discharge  relation  at  times  affected  by  Ice. 

Diversions. — ^Numerous  diversions  above  station  take  practically  entire  flow 
during  irrigation  season ;  water  passing  gage  at  such  time  is  largely  seep- 
age or  return  water  entering  below  Gunnison  Bend  reservoir. 

Regulation. — Flow  controlled  by  storage  reservoirs  and  diversion  dams  above 
station. 

Accuracy. — Records  good. 

OoopERATiON. — Some  discharge  measurements  furnished  by  lower  Sevier  River 
Water  Users. 

Discharge  measurements  of  Sevier  River  at  Oasis,  Utah,  during  the  year  ending 

Sept  SO,  1915, 


Date. 

Madeby- 

taS^t. 

Dl8- 

charge. 

Date. 

Madeby- 

b^t. 

Dts. 

Oct.  11 
Nov.  21 

R.  W.  Davenport 

J.  J.SanfoM 

Fed, 
3.85 
3.56 
2.86 
2.54 
8.72 
2.33 

160 
87 
62 

174 
38 

July    3 

16 

30 

Aug,  21 

Sept.    7 

J.W.  Thurston 

do 

L.  W.Jordan 

FetL 
LTD 
L74 
L74 
L66 
1.70 

10.2 

Feb.    6 

i^ynn  Crandatt? 

18.4 

Mar.  12 

h'.W.  Ionian.......... 

i^ynn  Orandall  

15,4 

May    2 

June    6 

J.O.Dort 

J.'C.  Dort 

17 

J,  W.  nrarston 
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D«Of  discharpe,  in  secon^i-feet  of  Sevier  River  at  Oa9is,  Utah,  for  the  year  end- 

inff  Sept.  SO,  1915, 


l>ec. 


Jan. 


130 

01 

130 

•1 

140 

M 

ISO 

61 

140 

M 

120 

<B 

109 

66 

9S 

66 

96 

64 

94 

60 

92 
90 


T3 


ex 


62 
&9 

eo 
eo 

oo 


I 


F«b. 


82 


122 

131 
129 
127 
U7 

113 
112 

no 

106 
106 

107 
102 
100 
98 
94 

94 
92 
90 


Uar. 


87 
84 
80 
TB 
78 

75 
73 
70 
60 
70 

70 
66 
66 
66 
61 

61 
60 
61 
61 
60 

61 

60 

62 

490 

502 

312 
532 
705 
806 

850 
865 


Apr- 


865 
865 
806 
748 
437 

97 
112 
106 
164 

96 

89 
84 
79 
71 
43 


May. 


126 
119 
212 
184 
101 

82 
115 
88 

32 
31 

29 
24 
21 
22 
24 

24 
23 
24 
29 
42 

42 
42 
43 
43 
113 

204 
204 
204 
204 
212 
208 


Jane. 


406 
132 
79 
49 
40 

33 
25 
23 
23 
23 

23 
21 
22 


July. 


Aug. 


Sept.. 


18 
18 
18 
18 
17 

16 
18 
20 
20 

17 

16 
16 
17 
16 
16 

14 
14 
15 
15 
16 

If 
15 
16 
16 
17 

16 
17 
18 
18 
18 


KoT£.-I)ischaiKe  deUnnixi«d  from  two  cnrves  wril  defined  below  200  seoond-feet,  applicable  Oct.  1^ 
Mir.  31,  tad  Apr.  I  to  8«qpt.  30  respecilTely .  Clock  sUmped  and  dischai^e  estimated  from  lance  of  stage 
ui  oamnrisim  with  records  of  Sexier  River  near  Delta,  considered  in  connection  with  floctuations  of 
Gmnl9onB«id reseryotr,  Oct.  4-10,  Not. 6-8, 10-17, 19-20,  23,  26-27,  30,  Dec  1^,  »-ll,  22-25,  Jan.  21-2S, 
Wl,  Apr.  17-18,  a^ii. 

MoalWii  discharge  of  Sevier  River  at  Oaais,  Utah,  for  the  year  ending  Sept.  SO, 

1915. 


Kontli. 

Disdiarge  in  second-feet 

Run-off 
(total  in 
acre-feet). 

Acca> 

Maximum. 

Minimum. 

Mean. 

racy. 

Oetobtf               

637 
190 
150 
98 
131 
865 
865 
212 
405 
24 
20 
20 

47 
127 
59 
61 
76 
60 
20 
21 
17 
16 
16 
14 

182 

148 
88.6 
71.6 
99.4 

214 

172 
92.5 
41.1 
19.1 
17.6 
16.6 

11,200 
8,810 
5,450 
4  400 
5,520 
13,200 
10,200 
5,090 
2,450 
1,170 
1,080 
988 

B. 

^^^fml)^            

C. 

\>4eif]ib«r 

B. 

JUBMTJ                         

B. 

fthnmr^     . 

B.    . 

2SS!^.::.::.:.. 

B. 
B. 
B. 
B. 

B. 

AMMt                  

B. 

fig^MsK^'                   

B. 

It^ynar  .-.,T ---- 

865 

14 

96.9 

70,200 

EAST  FORK  OF  SEYIER  RITER  AT  COTOTO,  UTAH. 

Location. — In  the  NW.  J  sec.  15,  T.  31  S.,  R.  2  W.,  immediately  below  mouth 
of  Ck>yoto  Creek,  half  a  mile  below  diversion  to  Otter  Creek  reservoir, 
about  half  a  mile  southeast  of  Coyoto  schoolhouse,  Garfield  County. 

Bboobds  available. — December  7,  1914,  to  August  15,  1915. 
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Gaob. — ^Vertical  staff  fastened  to  post  on  right  bank  March  12  to  August  IS, 
1915 ;  original  gage  vertical  staff  on  left  bank  fastened  to  old  bridge  abut- 
ment just  above  present  gage,  to  different  datum. 

DiscHABGB  HBA8UBEHENTS. — ^Made  by  wadiug  near  station. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel;  shifting  at  high 
stages.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.45  feet  at 
4.05  p.  m.  May  15  (discharge,  885  second-feet) ;  minimum  stage,  0.70  foot 
June,  July,  and  August  (discharge,  2  second-feet). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — Canals  divert  for  irrigation  and  storage  above  station. 

Regulation. — None,  other  than  by  diversions  above  mentioned. 

AocuRACT. — Records  fair. 

Discharge  meawrementa  of  East  Fork  ot  Sevier  River  at  Coyoto,  Utah,  during 
the  year  ending  Sept.  SO,  1915. 


Data. 

Made  by- 

h^^t. 

Dli- 
oharge. 

Data. 

ICadeby— 

hd^t. 

Db. 
ebaige. 

D60.     8 

J.  J.  Sanford 

Fed. 
1.08 
.M 
1.00 
1.45 
2.35 

8ee.-fl, 

5.8 

2.2 

5.1 

36.1 

344 

June  1 
18 

July  3 
15 

J.  J.  Sanford 

Ftei. 
1.80 
.08 

Ste.-fl. 
85 

Jan.   17 
Mar.  12 
Apr.  27 
kay  16 

do 

do 

do 

do 

do 

do 

Porter  and  Sanford ... . 

L8 

a2.0 

2.1 

a  Discharge  estimated. 


Dotty  discharge,  in  second-feet,  of  East  Fork  of  Sevier  River  at  Coyoto, 
for  the  year  ending  Sept.  SO,  1915. 

Utah, 

Day. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
2.8 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

4.7 
4.7 
4.7 
3.2 
8.2 
4.7 

8.2 
3.2 
2.1 
2.1 
3.2 

3.2 
4.7 
4.7 
3.2 
8.2 

4.7 
4.7 
3.8 
4.4 

4.6 

4.4 

4.6 
4.0 
4.0 
5.1 

5.1 
4.0 
4.7 
4.7 
4.0 

4.0 
5.1 
5.1 

5.1 
5.1 
4.0 
4.0 
5.1 

5.1 
5.1 
7.3 
7.3 
7.8 

5.1 
4.0 
4.7 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
6.1 

5.1 
4.0 
4.0 
8.0 
3.0 

3.0 
2.5 
2.5 
2.0 
2.0 
2.0 

2.0 
2.5 
8.0 
7.8 
0.5 

18 
26 
14 
20 
21 

26 
219 
238 
219 
219 

200 
182 
182 
182 
238 

238 
219 
219 

30 

80 

30 
36 
43 
43 
52 

43 

60 
60 
70 
70 

80 
118 
164 
182 
200 

248 
290 
340 
865 
385 

872 
864 
364 
•    344 
304 

264 
206 
206 

170 
136 

122 
107 
107 
94 
82 
82 

40 
40 
40 
40 
35 

30 
25 
20 
15 
10 

5.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
210 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

5.6 
5.6 
5.6 

5.6 
5.3 
5.3 
4.7 
4.7 

4.7 
3.2 
3.2 
4.7 
4.7 

5.6 
3.2 
4.7 

4.7 
4.7 

5.6 
3.2 
3.2 
3.2 
3.2 
3.2 

2.0 

2.0 

10 

2.0 

11 : 

2.0 

12 

2.0 

13 

2.0 

14 

2.0 

15 

2.0 

16 

17 

18 

........ 

19 

........ 

20...; 

21 

22 

23 

24 

35 

26 

27 

28 

20 

80 

81 

NoTB.— Discharge  determined  from  three  rather  poorly  defined  curves  applicable  Dec.  8  to  Feb.  12,  Feb. 
IB  to  May  10,  and  May  15  to  Aug.  15,  respeotiTely.  No  obeervatioos  June  0-12,  owing  to  sand  washing 
•round  gage;  discharge  interpolated. 
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MmUkl9  ikOiarwe  of  Ewt  Fork  <ff  Sevier  Biver  at  Ceyato,  Utah,  for  the  year 
ending  Sept  S9,  1915. 

Month. 

ROB^lff 

(total  in 
Mr»4eet). 

AOQU- 

■BM.Titmif^- 

Itea. 

tmf. 

December  7-3L 

3.3 

4.7 
8.1 
7.3 

338 

388 
46 
3.3 
3.0 

3.3 

3.3 
3.1 
XO 
3.0 
43 
3.0 
3.0 
2,0 

4.43 
3.38 
4.06 
4.43 

33.0 

103 

3.0 
XO 

313 

8Q8 
388 

378 
8,880 

"•SS 

133 
60 

^ 

j^Ktmrr. 

r' 

Hareh... 

C. 

Anrtt 

0. 

ffi^!: :;..!:;           ;:: 

§: 

5£:;:::::::::::::::::::::;:;:::::::::::::;:::::; 

Jlly 

a 

inrn9tl-l5 

C 

Tbe  period 

10,600 

XA8T  TO&X  or  8STIEX  BITBm  VXAB  XZH08T0V,  ITTAH. 

LoGATioN.^In  the  SW.  i  sec.  13,  T.  30  S.,  R.  3  W.,  about  a  mile  below  highway 

bridge  and  2  miles  east  of  Kingston,  Piute  Oounty. 
DiAiNAGE  ABBA. — 1,200  SQuare  miles  (measured  on  topographic  maps). 
BE00BD6  AVATT.ABTjs. — ^April  29,  1914,  to  September  30,  1915.    Records  obtained 

about  li  miles  above  Rockyford  Bridge,  in  the  SW.  i  sec.  16,  T.  30  S., 

R.  21  W.,  March  27,  1913,  to  April  28,  1914 ;  also  at  gage  three-fourths  mile 

north  of  Kingston,  in  the  NB.  i  sec.  10,  T.  30  S.,  R.  3  W.,  May  11  to 

S^tember  20,  1912. 
Oao.— Stevens  water-stage  recorder  on  right  bank,  a  mile  below  highway  bridgv, 

April  24,  1914,  to  S^tembor  30,  1915 ;  vertical  staff  11  miles  above  bridg» 

March  27,  1918,  to  April  28,  1914. 
DiBCHABGE  MBASX7BEMENT8. — ^Mado  from  highway  bridge  or  by  wading. 
GHAinncL  AKD  ooNTBou — ^Bed  composed  of  gravel,  shifts  during  floods;  one 

chann^  at  medium  and  low  stages ;  right  bank  overflows  at  high  water. 
fiiTKKMEs  OF  DI8CHABGB. — ^Mazimum  Stage  recorded  during  year,  4.33  feet  at 

4.30  p.  m.  May  14  (discharge,  578  second-feet) ;  minimum  stage,  2.42  feet 

at  9  a.  m.  February  28  (disdiarge,  15  second-f^t). 
1913-1915:  Maximum  stage  recorded,  4.33  feet  May  14,  1915  (disdiarge, 

578  second-feet) ;  minimum  stage,  1.0  foot  September  19,  20,  and  21,  1918 

(discharge,  8  second-feet). 
WlHTsa  FLOW. — 8tage4iscliarge  relation  seriously  affected  by  ice;  flow  detef^ 

mined  from  discharge  measurements. 
DniBsioNs. — ^Present  station  above  all  diversions  in   vicinity  of  Kingston; 

original  site  l>elow  all  diversions. 
BnuLAiTON. — Flow  affected  by  operation  of  gates  in  the  Otter  Ore^  reservoir 

dam  8  miles  above. 
AcouBACT. — ^Records  fair. 


during  tJie  year  ending  Sept.  SO,  1915. 

Date. 

w^^- 

^SSii. 

Dis- 
cbarge. 

Bftte. 

Made  by* 

h%. 

DIs- 
dmrio. 

Get.  » 

J.J.Saafcrd 

Fed. 
3.83 
2170 

•  3.33 
3.83 
Z03 
3.06 
3.40 
168 

aao 

13.3 

3S.t 

64 
434 
lO 

31 

30 

^.1 

J.J.SMiford 

Porltriiid  Sinford 

J.J.Sanford 

Art. 

3.04 
8.93 

8.04 
3.03 

IS 

3.43 

313 

Dm.   3 
Jm.  13 

do 

do 

do 

do 

do 

do 

do 

Mv.  13 

do 

:::::fe:::::::::::::::; 

do 

13 

•  Stago-dlMhiiit  rolatlOD  aflocUd  by  iot* 
16345*— IS-WBF  410 1 
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Daily  dUcharge,  4n  second-feet,  of  East  Pork  of  Sevier  River  near  KUigeion^ 
Utah,  for  the  year  ending  Sept.  SO,  1915, 


DV. 

Oct. 

Nov. 

Deo. 

Feb. 

Mw. 

Apr. 

Mty. 

June. 

July. 

Aof. 

S^, 

1 

84 
88 
38 
88 
30 

20 
30 
81 
81 
30 

20 
20 
20 

20 

27 

27 
27 
27 
27 
26 

25 
27 
27 
27 
27 

28 
28 
28 
28 
28 
28 

28 
28 
26 
28 
26 

32 
30 
28 
28 
28 

28 
28 
28 
20 
25 

27 
27 
26 

23 
28 
23 
28 
23 

22 
23 
28 
24 

28 
28 
23 
22 
28 

23 
22 
23 
23 
28 

28 
23 
26 
28 
87 

38 
32 
30 
28 
28 

27 
37 
38 
80 
80 

30 
38 
28 
37 
27 
27 

81 
198 

igs 

200 

218 

217 
218 
213 
217 
218 

208 
78 
105 
104 
lOi 

187 
177 
184 

igs 

208 

213 
218 
200 
101 
98 

80 
64 
06 

115 
187 

187 
158 
125 
118 
131 

153 
156 
140 
156 
171 

206 

274 
370 
462 
444 

444 

804 
845 
288 
190 

158 
131 
03 
110 
125 

106 
03 
148 
168 
162 
177 

171 
185 
103 
174 
185 

100 
150 
138 
188 
138 

110 
58 
45 
45 
46 

44 

88 
33 
33 
81 

31 
38 
343 
890 
398 

398 
394 
306 

346 
803 

306 

803 
886 
886 

870 

803 
383 
858 
858 
866 

303 
383 
868 

803 
363 

363 
862 
863 
863 
866 

366 
366 
870 
874 
374 

SS 

366 
366 

374 
870 

878 
874 
874 

874 
870 
866 

874 
374 

878 
378 
870 
866 
366 

870 
874 
360 
840 
367 

350 
350 
350 
246 
246 

250 
250 
250 
246 
246 
254 

246 

2 

246 

3 

264 

4 

250 

6 

246 

6 

242 

7 

242 

8 

246 

0 

246 

10 

242 

u 

218 

S::;:::::::::::::::;;: 

260 

18 

246 

14 

246 

16 

222 

18 

182 

17 

160 

18 

199 

10 

150 

90 

22 

21 
21 
21 
21 
20 

21 
22 
22 

160 

a 

165 

22 

162 

28 



156 

24 

158 

2S 

180 

26 

156 

27 

23 
21 
23 
23 

153 

28 

148 

20 

61 

ao 

85 

81 

Non.— DiaoborRe  determiiied  from  three  carves  vrell  defined  above  and  fairly  well  defined  below  100 
seoond-feet,  applicable  Oct.  1  to  Mav  16,  May  21  to  Aug.  17,  and  Aug.  21  to  Sept.  30,  respectively.  Mean 
flow  estimated  necause  of  ice  Nov.  10-26, 24  second-feet:  Dec.  2-3, 23  second-feet;  Dec.  10-31, 21  seoond-feet; 
Jan.  1-31, 30  second-feet;  Feb.  1-10, 33  seoood-feet;  and  by  indirect  method  for  shitting  control  May  17-30. 

Monthly  discharge  of  East  Fork  of  Sevier  River  near  Kingston,  Utah,  for  tlie 
year  ending  Sept,  SO,  1915. 


Month. 


Disdiarge  in  seoond-feet. 


Mft^m^m     lUnttnniTB         |f()|ffl 


Run-off 
(total  tn 
acre^eet). 


Aeon- 
racy. 


October.... 
November. . 
December.. 
January — 
February... 

March 

April 

M*y 

June 

July 

August 

September.. 


217 
462 
362 
374 
378 
254 


22 
61 
03 
81 
858 
246 
85 


29.8 
26.0 
•21.6 
a20.0 
a  21. 8 
26^8 
172 
306 
151 
365 
334 
103 


1,800 
1,560 
1,330 
1,330 
1,310 
1,600 
10,200 
13,600 
8,960 
23,400 
19,900 
11,500 


B. 
B. 
C. 
D. 
D. 
B. 
A. 
B. 
A. 
A. 
A. 
B. 


The  year. 


462 


130 


04,400 


aEstimated. 
OTTEB  CREEK  ABOYE  BSSSXyOIR  VSAB  OOTOTO,  VTAK. 

LocATioN.—In  sec.  25,  T.  29  S.,  R.  2  W.,  about  three-fourths  mile  aboTe  Otter 

Creek  reservoir. 
Dbaxnaob  abba. — ^Not  measured. 
RxcoBDS  AVAILABLE. — January  17  to  August  10,  1916. 
Gage. — ^Vertical  staff  on  right  bank. 
DisoHABGB  MEASUEEMENTs. — Made  by  wading  near  gage. 
Oh  ANN  EL  AND  OONTBOL. — Bed  composed  of  sand  and  grav^;  shifting.    One 

diannel  at  ali  stages* 
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ExTBEicxB  iff  DI8CHAB0B. — Maylifipin  stage  recorded  during  year,  8.7  feet  at 
10  a.  m.  March  25  (discharge,  78  second-feet) ;  stream  dry  May  29,  June 
13,  and  August  10. 

Wmm  now.— Stage-discharge  relation  affected  by  ice. 

DmssiORs. — Canals  divert  fer  irrigation  npstream. 

Bkul&tion.— One  reservoir  storing  water  fer  irrigation  upstream.  Capacity 
nnknown. 

AocuiAOT.— Records  feir. 


DitehttTffe  metuuremenU  of  Oiier  Creek  above  reservoir  near  Ooyoto,  I7la^ 
dwU^  the  year  ending  Sept.  SO,  1915, 
[MadabyJ.J.SwIocd.] 


Pita. 

h^t. 

Dfe. 

Diite. 

^. 

Dis- 
ohsrse. 

Diite. 

hel^t. 

ebarvs. 

JilLl7 

Ite.  U 

Fut. 

•  3.02 

2.48 

^7 
45 

Apr.  27 

Uaj  15 

FeeL 
1.40 
1.48 

^#8 
21.4 

June  1 

18 

FeeL 

1.20 
.00 

».7 

•  Rfllttlaii  of  fi«i  bd^t  to  disdiargt  iflteted  by  kt. 


»  Dlnharge  Mtliiialtd. 


Doay  dUcKarge  in  second-feet  of  Otter  Creek  above  reservoir  near  Coyoto, 
Utah,  for  year  ending  Bept,  SO,  1915. 


Day. 

Mtf. 

Apr. 

lUy. 

Jnae. 

Day. 

Mtf. 

Apr. 

May. 

June. 

L 

05 

02 
00 
01 
02 

00 
00 
01 
02 
01 

58 
43 

80 
81 
80 

88 
38 
40 
44 
42 

50 
00 

30 
35 
22 

22 
19 
18 

8.2 

2.4 
10 
11 

9.2 

7.0 
5.3 
4.5 
4.9 
0.8 

2.0 

.7 
0 

4.7 
2.0 

10 

02 
50 
07 
05 
05 

04 
70 
75 

77 
78 

07 
73 
70 
00 

04 
07 

30 
28 
29 
82 
33 

30 
30 
31 
82 
30 

24 
19 
17 
19 
33 

18 
14 
12 
47 
20 

20 
21 
21 
20 
10 

15 
12 

9 

0 

2.0 

1.5 

4.7 
.7 

1 

17 

J. 

18 

1  5 

4 ,. 

19 

1  8 

5„ 

20 

t    

21 

7 

84 
49 
44 
44 

42 
44 
48 
46 

48 

22 

8. 

23 

t 

24 

10 

25 

U„ 

25 

Q 

27 

B. 

28 

U 

29 

IS... 

30 

31 

Kon.— Disdttrse  dattrmliMd  from  a  fiUrly  waD-dofinad  rattnir  corre.  Discharge  Kay  30  to  Jime  9, 
Mdiiitted  from  Twng  corva  throagh  one  meararemant  made  wnue  temporarv  dam  obstructed  the  coo- 
tnL  Mean  flow  estimated  beoaoae  of  loe,  Jan.  17-31. 10  second-feet;  Feb.  l-»,  18  second-feet;  Mar.  1-0, 
SateoDd-feet;  and  beoause  of  ohangH  In  stream  bed.  Jmie  20-30,  0.7  second-foot;  July  1-31,  a5  second- 
bat;  Aof.  1-0^  0.3seooDd-foot. 

U(mtKly  discharge  of  Otter  Creek  above  reservoir  near  Coyoto^  Utah,  for  the 
year  ending  Bept.  SO,  1915. 


Month. 

Discbarge  in  second-feet 

Rmwiff 
(total  in 
act^feet). 

Aooo* 

Ifuxfnmm- 

ll|nln^^^yH, 

Mean. 

racy. 

Jnanr  17-31 

•  10 

ai8 
52.0 
40.8 
24.8 
3.01 

•  .5 

•  .2 

470 

1,000 

3230 

2,480 

1^520 

181 

31 

4 

d 

f>. 

itatS^. ::;::.: :.;.;;:.;:;::::: 

78 
05 
00 

u 

B. 

Anfl 

17 
0 
0 

B 

Mv^             :: 

B. 

im;:::;::: :::::: :: 

D. 

jQly 

D. 

Aa{D8tl-0. 

0. 

Thepiriod. 

8,870 
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OTTSK  OBZSK  nAR  OOTOTO,  T7TAH. 

Location.— In  the  W.  1  sec  28,  T.  30  S.,  R.  2  W.,  Just  below  oatlet  of  Otter 
Creek  reservoir,  5  miles  northwest  of  Ck>yoto,  Garfield  County,  and  about 
12  miles  east  of  Kingston. 

Dbainaqe  abea. — Indeterminate ;  400  square  miles  of  Ottor  Creek  basin  is  tribu- 
tary to  reservoir;  the  reservoir  also  receives  water  from  Bast  Fwk  of 
Sevier  River. 

Recobos  available. — June  21  to  September  12,  1913 ;  Blay  28  to  September  21, 
1914;  Mardi  12  to  September  28,  1915. 

Gage. — Stevens  water-stage  records  on  left  bank,  with  outside  staff  gage. 

DiscHABGE  measubements. — Made  by  wading  Just  below  gage. 

Channel  and  contbol. — Bed  composed  of  gravel.  Broad-crested  concrete  weir 
just  below  gage  serves  as  permanent  control.    One  channel  at  all  stages. 

WiNTEB  ELOw. — Gates  of  reservoir  are  usually  closed  after  irrigation  season, 
allowing  only  a  small  amount  of  seepage — approximately  2  second-feet — 
to  pass  the  station. 

DivEBSioNS. — Some  diversions  for  irrigatioh  above  reservoir. 

Regulation. — ^Flow  past  station  controlled  by  operation  of  outlet  gates  of  reser- 
voir just  above. 

AoouRAGT. — ^Records  excellent 

Discharge  measurements  of  Otter  Creek  near  Coyoto,  Utah,  during  the  year 

ending  Sept,  SO,  1915. 


IMadebyJ.J.Sanlbrd. 

Date. 

he^t. 

Di». 
charge. 

Date. 

ba^t. 

Dis- 
charge. 

Date. 

hS^t. 

Db- 
charge. 

Mar.  12 

Jvam   I 

Feet. 
a26 
La3 

8ee.-fl. 
•4.7 
102 

July  29 

Aug.  26w 

Feet, 
2.ei 
2.02 

2C7 

Sept.  20 

FeH. 
LM 

8ee.-ft. 
1» 

a  Heasarement  made  below  mouth  of  seepage  akragk  juat  halow  fuge;  laaasured  as  8.3  seoood-fBat  and 
Beepage  deducted  to  give  discharge  past  gage^ 
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SM^  dUekarge,  In  teoond  feet,  of  Otter  Creek  near  Coyoto, 
ending  Sept.  SO,  1915. 

Utah,  for  the  year 

D*y. 

Ifw. 

Apr. 

Mty. 

June. 

July. 

Aug. 

Sept 

1 

m 

187 

187 
187 
187 

18ft 
188 
186 
185 
185 

131 
10 
9 
7 

8 

10 
10 
10 
10 
10 

10 
10 
10 
5 
2 

a 

3 
2 
2 

2 

10 
9 
10 

10 
12 
13 
13 
13 

15 
15 
15 
15 
15 

15 
26 
70 
70 
83 
103 

100 
90 
107 
111 
110 

110 
108 
105 
103 
97 

85 
24 
3« 
2A 
24 

20 
12 
11 
11 
12 

12 
ISO 
294 
298 
296 

296 
294 
841 
881 
385 

881 
370 
374 
370 
867 

% 

363 

374 
374 

372 
870 
372 
376 
374 

374 
374 
876 
378 
876 

883 

381 
376 
372 

374 
376 
372 
372 
370 
365 

861 
865 
867 
367 
865 

865 

365 
870 
374 
370 

367 
365 
365 
865 
368 

868 
861 
366 

297 
244 

248 
246 
242 
242 
246 

260 
248 
246 
246 
252 
252 

280 

3 

948 

3 

254 

4 

250 

s 

246 

• 

2tt 

7 

2S0 

S 

254 

» 

250 

10 

948 

U 

250 

JJ 

8 

246 

IS 

240 

14 

338 

a 

189 

M 

164 

17 

158 

a 

148 

li 

146 

» 

152 

a 

154 

a 

158 

s 

148 

34 

144 

% 

144 

» 

158 

V 

152 

3S 

73 

m 

3 

9 

2 

a « 

Note.— Discharge  determined  firom  a  very  well  defined  curre.  Qage  not  working  Apr.  19  to  May  3 
ffviog  to  ooDstiucUoa  work  oo  new  ga^  house  and  discharge  has  been  estimated  bv  comparison  with 
Onpton  record  and  observer's  notes.  Head  gates  at  dam  closed  down  Sept  28  and  discharge  estimated 
Sipt  39  30L 

Monthly  discharge  of  Otter  Creek  near  Coyoto,  Utah,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 

Discharge  in  seoond-feet 

Run-off 
(total  in 
acre-feet). 

Aooo- 

if^T^^nnf. 

Mean. 

racy. 

Msrchl2^1 

8 
187 
103 
385 

383 

374 
254 

6 
2 
2 
11 
383 
242 
2 

6.45 
67.5 
19.5 

134 

873 

317 

185 

255 
4,020 
1,200 
7,970 
2^900 
19,500 
11,000 

B. 

ApfU 

A. 

M^.       ::                      :  ;  ; 

A. 

to::::::::  ::::::::::;:::::::::::;:;:::;::;;;;: 

A. 

Mj 

A. 

iagost 

A. 

^>tember 

A. 

The  period 

66,800 

OLEAK  C&EEX  AT  SEYIXB,  XTTAS. 
LocATiON.^In  the  SE.  i  sec  32,  T.  25  S..  R.  4  W.,  at  the  town  of  Sevier, 

Sevier  County,  about  100  yards  above  Sevier  River.     Dry  Greelc  enters 

from  the  right  about  2^  miles  above  and  Mill  Creek  about  8  miles  above 

station. 
Deainage  absa. — ^150  square  miles  (measured  on  topographic  maps). 
Records  availible. — February  28, 1912,  to  September  80,  1915. 
Gagk. — Stevens  water-stage  recorder  on  right  bank,  April  4,  1914,  to  September 

30,  1915;  vertical  staff  at  same  site  February  23,  1912,  to  April  8,  1914; 

both  gages  at  same  datum. 
DiiOBABOB  MKAflUBUCBiTB. — Mmd»  by  wading  or  from  1<^  bridge  Just  above 

gage. 
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Channel  and  oontool. — Bed  composed  of  sand  and  gra^eL  Concrete  cnt-off 
wall,  installed  just  below  gage  August  31,  1914,  serves  as  permanent 
control.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.26  feet  at 
5  p.  m.  June  2  (discharge,  138  second-feet) ;  minimum  stage  0.73  foot, 
August  29-30  (discharge,  2  second-feet). 

1912-1915:  Maximum  discharge  recorded,  3.15  feet  May  24,  1914  (dis- 
charge, 240  second-feet) ;  stream  dry  August  26,  1913. 

Winter  flow. — Stage-discharge  relation- affected  by  ice  occasionally  for  short 
periods. 

DivERSioi^s. — Cove  canal  heads  about  three-fourths  mile  above  station. 

Regltlation  . — ^None. 

Accuracy. — Records  good. 

Discharge  measurements  of  Clear  Creek  at  Sevier^  Utah,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by— 

hel^t. 

Dis- 
charge. 

Date. 

Made  by- 

hd^t. 

DH- 
cfaarge. 

Got   24 

J.  J.  Sanford 

Feet. 
LOO 
LOO 
L12 
L14 
L14 
L58 
L58 
L89 

'"to 

8.7 
14.2 
16 
18 
64 
67 
M 

Jtme    8 
12 

lulyl 

26 
Aug.    9 

.....do 

do 

do 

do 

Porter  and  Sanford 

J.J.  Sanford 

Feet. 
L82 
L99 
L64 
LS2 
L14 
L15 
.84 

'"t 

Dec.  11 
Jan.    13 
Mar.    6 
Apr.  25 
llSyja 

26 

do 

do 

do 

do 

do 

104 
50 

40.4 
18 
18.4 

do 

do 

do 

a.0 

Daily  discharge,  in  second  feet,  of  Clear  Creek  at  Sevier,  Utah,  for  the  year 

ending  Sept.  30,  1915. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3 

3 
6 
8 
8 
8 

8 
8 
8 

7 
7 

8 
8 
0 
9 
0 

10 
12 
14 
16 
16 

15 
12 
13 
12 
12 

IS 
13 
13 
12 
12 
12 

12 
12 
13 
16 
16 

15 
18 
16 
18 
17 

14 

17 
16 
16 
16 

16 
12 
14 
15 
14 

13 
12 
11 
12 
14 

14 
14 
16 
17 
17 
17 

16 
16 
16 
16 
13 

13 
16 
14 
16 
17 

18 
18 
17 
15 
14 

10 
18 
17 
17 
17 

17 
17 
16 
16 
16 

16 
16 
14 

16 
14 
15 
13 
16 

15 
16 
14 
16 
16 

16 
16 
16 
16 
17 

10 
18 
10 
17 
17 

16 
17 
19 
21 
24 

23 
20 
14 
16 

li 

10 
25 
32 

a5 

-36 

32 
29 
85 
28 
24 

26 
27 
26 

24 
16 

16 
16 
17 
18 
19 

20 
19 
15 
14 
14 

18 
16 
18 
81 
38 

31 
25 
20 
20 
20 

24 
26 
28 
29 
82 

86 
41 
65 

67 
60 

60 
82 

114 
08 

112 

114 
98 
92 

87 
104 

90 
90 

86 
82 
80 
81 

85 
104 
106 
98 
85 

76 
72 
79 
90 
100 

106 
102 
90 
79 
70 

09 
68 
70 
73 
78 

74 
70 
76 
73 
66 

68 
62 
50 
63 
49 

46 
41 
37 
40 
48 

46 
43 
34 
25 
23 

22 
20 
16 
12 
10 

8 

7 
10 
8 

8 

8 
8 
10 
15 
13 

17 

16 
16 
13 
12 
10 

2 

2 

8 

4 

6 

6 

7 

8 

0 ,.... 

10 

U 

12 

18 

14 

15 

16 

17 

18 

1© 

20 

21 

22 

28 

34 

25 

26 

27 

28 

29 

30 

31 

NoTB.— Discharge  determined  (rom  a  fairly  well  defined  ratfaig  curve.    Interpolaled  Jane  80,  July  1^ 
4-«,  Aug.  10-13. 
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MaiUKly  discharge  of  Clear  Creek  at  Sevier,  Utah,  for  the  year  endino 

Sept,  SO,  1915. 


Month. 

DJscluurse  tn  secxmd-foet 

Run^iff 
(total  in 
acre-feet). 

Aooo- 

IflwtmMtn 

Meen. 

racy. 

Oc^otar 

0 

6 

16 

18 

19 

24 

38 

114 

106 

46 

8 

8 

I 

3 
3 
11 
13 
13 
13 
20 
49 
7 
2 
3 

6.45 
8.67 

ia3 

14.8 
16.1 
16.8 
23.2 
64.4 
78.5 
20l5 
3.45 
5.90 

807 

218 

683 

910 

804 

1,0» 

1,380 

3,960 

4,670 

1260 

212 

351 

a 

Komnbtf. .    ..  . 

a 

iVfln^w 

a 

Jkuhit 

B. 

Frtruery 

B. 

Mirco ....x.i.xi  ii*i  .      i            i      L 

B. 

April 

B. 

M^. 

A. 

joi. :..::..:::::::::::::::::::::::::::::::::: 

A. 

July 

B. 

Aofost 

D. 

f^tmXm  , 

D. 

Tlieyeer.... .,.,., 

114 

3 

22.0 

15,900 

SALIVA  OBBXK  AT  SALIVA,  T7TAX. 

Location.— In  the  NW.  i  sec.  25,  T.  21  S.,  R.  1  W.,  at  bridge  south  of  hotel  at 

Salina,  Sevier  County,  about  a  mile  above  confluence  with  Sevier  River. 
Drianage  abea. — ed8  square  miles  (measured  on  topographic  maps). 
RicoBDs  AVAJUkBLE.— April  25,  1914,  to  September  30,  1915.    July  1  to  Decembar 

31, 1900,  at  vertical  staff  gage  about  5  miles  southeast  of  Sallna. 
Gaqe.— March  23  to  September  30,  1915,  vertical  staff  nailed  to  right  bridge 

abutment  a  quarter  of  a  mile  south  of  hotel ;  April  25,  1914,  to  March  22, 

1915,  vertical  staff  nailed  to  right  abutment  of  bridge  on  depot  road  In 

SE.  1  sec.  23. 
DiscHABGE  mEAsuBEMENTS. — ^Made  from  highway  bridge  or  by  wading. 
Channel  and  control. — Bed  composed  of  gravel ;  shifts  during  extreme  high 

water. 
ExTBEMEs  OF  DISCHABGE. — ^Maxlmum  stage  recorded  during  year,  2.6  feet  at  8.30 

a.  m.  May  17  (discharge,  176  second-feet)  dry  part  of  year. 
1914-15:  Maximum  stage  recorded,  5.20  feet  May  22,  1914  (discharge,  270 

second-feet) ;  minimum  zero  flow. 
WiNTEB  FLOW. — Stage-dlscharge  relation  seriously  affected  by  ice.    Observations 

discontinued. 
DiTHksioN. — ^Below  all  diversions. 
Regulation. — ^Not  known. 
AocuBAOT. — ^Records  taXt. 

Discharge  measurements  of  Salina  Creek  at  Salina,  Utah,  during  the  year 
ending  Sept.  SO,  1915, 


Dtte. 

Made  by- 

hei^t. 

Di». 
tiharge. 

Date. 

Made  by- 

hd^t. 

Die- 
charge. 

Get  28 

rr.  flftnford 

FteL 
2.25 

'**'.*86* 
L12 

6.0 
5.4 
U.2 

Jane    1 

11 

July    8 

Sept.  13 

J.C.  Dort 

Fut. 

2.04 

1.55 

.82 

.64 

^-i^. 

Ita.  22 

t 

.....ao.. ...•.*.. ........ 

J.  C.  Doit        

J.  J.  Ranfwd 

80.4 

Mar.  23 
May   « 

Porter  and  Dort 

J.C.  Dort 

aL8 
.1 

•  DlMfatifteitimated. 
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DaUy  diaoharge,  iti  seoand-feetf  of  8dUna  Creek  at  SaUna^  Utah,  for  year  ending 

Sept  30, 19t5. 


Day. 

Mw. 

Apr. 

May. 

JmM. 

July. 

Aug. 

Sept 

1 

18 

37 
19 
42 
68 

68 
46 

78 
11 
27 

17 
14 
16 
10 
6.8 

9.2 
9.2 

21 

88 

20 

18 
9.2 
8.3 
7.8 
7.6 

8.9 
11 
13 
64 

40 

7.0 
8.9 

U 

12 

U 

11 
11 
9.2 
11 
12 

12 
12 
47 
88 

87 

70 
120 

08 
119 

77 

106 
81 
84 
06 
74 

83 
68 
78 
80 
84 
97 

91 
70 
70 
78 
78 

70 
78 
81 
40 
86 

83 

20 
9.5 
7.0 
6.0 

6.0 
6.0 
5.0 
5.2 
5.2 

6.2 
4.5 
4.5 
6.0 
4.5 

1.0 
5.2 
4.5 
8.9 
4.5 

8.0 
1.6 
1.0 
1.0 
1.5 

1.2 
1.0 
.7 
.8 
.6 

0 
0 
0 

l!5 
l!5 

l!5 

lio 
i!o 

0* 

a8 

0* 
0 
0 

0 
0 

e 

•  0.8 

2 

1.0 

t 

1.0 

4 

1.5 

6 

.6 

6 ,   

.8 

7 

.8 

8 

.8 

9 



• 

10. 

0 

11 

.8 

12 

.8 

18 , 

.2 

m::;;::;;:::;::::::::::'::::::;:::;:;::::::.: 

.8 

15 

.8 

16. , ^.... 

.8 

1?::;:::;^::";:::::::::::::::::::::::::::::; 

.8 

18 , 

.8 

19 

.8 

20 

.8 

21 

.8 

22 

.8 

28 ; 

&1 
8.3 
11 

14 
13 
17 
14 
14 
10 

.6 

24 

.8 

21. 

.8 

29 

.8 

27 

i 

28 

.8 

29. 

.8 

80 

.8 

81, 

Note.— DIaohaiga  datennliMd  from  two  lairly  well  defined  cuives,  one  applicable  ICar.  23  to  July  1,  th* 
other  July  2  to  Sept.  80.    Shift  caused  by  small  dam  placed  across  stream. 


Monthly  discharge  of  Salina  Creek  at  Salina,  Utah,  for  the  year  ending 

Sept,  SO,  1915. 


Month. 


Discharge  In  second-feet 


Maximum.  Minimum.     Mean. 


RunHitf 
(total  in 
acre-fiet). 


racy. 


March  23-31. 

June. 

July 

August 

September... 


17 
78 
120 
91 
8 
.6 
1.5 


5.1 
6.8 
7.0 
1.0 
.0 
.0 
.0 


11.8 
24.6 
54.1 
26.6 
.76 
.28 


211 

1,460 

8;  330 

1,580 

47 

14 

23 


C. 
B. 
B. 
B. 
C. 
C 

c. 


nieperkxL. 


6,660 
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LocATioif.— In  the  NW.  i  SW.  i  sec  18,  T.  19  S.,  R.  1 W.,  abont  one-fifth  mile  be- 
low a  small  diyersion  dam,  half  a  mile  aboye  confluence  with  Sevier  Riyer, 
and  3  miles  west  of  Gunnison,  Sanpete  County. 

DiiiNACB  AXKA.— 886  SQuare  miles  (measured  on  topographic  maps). 

Rhxhow  available. — ^February  21,  1912,  to  S^tonber  80,  1915;  June  80,  1900» 
to  December  81,  1905,  at  a  point  about  4  miles  northeast  of  Gunnison. 

OiflL— Stevens  water-stage  recorder  on  ri^t  bank,  at  new  datum.  May  18, 1914, 
to  September  80, 1915 ;  vertical  staff  <m  left  bank,  about  one-fifth  mile  below 
small  diversion  dam,  F^ruary  21,  1912,  to  May  17, 1914. 

DiscHABOE  MKASXTBEMKNT. — ^Made  from  cable  about  10  feet  below  gage,  from 
bridge  just  b^ow  gage,  or  by  wading. 

Channkl  akd  oohtbol. — ^Bed  composed  of  samd  and  gravri;  shifting.  Rig^t 
bank  high ;  left  bank  low  and  subject  to  overflow. 

Snuiiis  OF  DiscHABOL — MsTimum  stage  recorded  during  year,  8.85  feet  at 
^JSO  a.  m.  March  22  (discharge,  608  second-feet)  ;  minimum  stage,  1.58  feet 
it  3  a.  m.  December  8  (disdiarge,  1.8  second-feet). 

1912-1915:  Maximum  discharge,  606  second-ftoet,  March  22,  1915;  mini- 
mum discharge,  0.1  second-fbot,  June  20-24,  July  1-6,  1912. 

WnniB  FLOW. — Stage-discharge  relation  seriously  affected  by  ice;  flow  deter- 
mined from  discharge  measurements,  observer's  notes,  and  records  of  precip- 
itation and  temperature.  Ice  forms  in  layers  because  of  alternate  freezing 
and  flooding,  and  the  water  flows  between.    Records  roughly  approximate. 

DiTDsioNS. — In  years  of  normal  flow  practically  all  the  water  of  this  stream 
is  used  fbr  irrigation  in  the  San  Pete  Valley  and  in  the  vicinity  of  Gun- 
nison. Winter  and  spring  run-off  is  stored  in  the  Gunnison  reservoir,  about 
7  miles  above  Gunnison.  At  times  part  of  the  water  flowing  past  the  gage 
is  waste  from  the  Kearns-Robbins  (Fayette)  canal  (diverting  from  Sevier 
Biver),  which  crosses  the  San  Pitch  about  half  a  mile  above  gage. 

BiQULATioN. — ^Flow  Controlled  by  Gunnison  reaervoir.    See  Diversions. 

IficxnuoT. — Reconki  considered  fair  from  March  to  November ;  winter  records 
roughly  approximate  owing  to  effects  of  ice  and  unreliable  gage-height 
record. 


Uit^rge  meoBwremetUs  of  San  Pitch  River  near  ChtmUBon,  Utah,  during  the 
year  ending  Sept.  SO,  19tS. 

DUB. 

Mftdel^— 

». 

Di*- 
diMfi. 

Date. 

Madebj- 

bd^t. 

Di*. 
Ghana. 

Oct    • 

R.  W.  Dftvnport 

Ftd. 
3.02 
1.73 
S.46 
8.8 
3.13 
8.78 

6.3 

10     i 

13.5 

30.1 

6M 

JUM     3 

30 
.Jidy.  8 

J.C.  Dort. 

FuL 
1.40 
1.53 
1.54 
1.30 
1.33 

8.t 

Dr  iSi 

do 

do 

do 

7.3 

Fib.  I» 

do 

X.A.Port«  

0.8 
'3.5 

liv.  • 

L.  W.  Jordin 

PerUraodDort. 

<1.S 

SI 

T.r.ftaford 

•  Bomtioainstraaiii.       »  Staga^isoliarge  ralatton  afleotad  by  loo.        «  Diaoharge  astlmatad. 
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DaUy  discharge^  in  aecond-feei,  of  San  Pitch  River  near  Chinnison,  Utah,  for  the 
year  ending  Sept  SO,  1915. 


Day. 

Oct 

Nov. 

Deo. 

Feb. 

ICar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sopt. 

1 

4.7 
5.0 

19 

19 

31 

22 
21 
23 
23 
31 

30 
18 
18 
17 
16 

15 

14 
9.0 
3.0 
3.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.6 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
8.0 

2.6 
3.0 
3.0 
3.8 
3.0 

4.3 
4.0 

20 

40 

30 

10 
9.5 
9.5 

10 

10 

10 
12 
8.2 

7.8 
7.8 

7.4 
3.3 
1.5 
5.4 
7.4 

4.7 
5.2 
5.0 
8.0 
11 

14 
14 
14 
15 

86 

30 

46 
170 
159 

128 
84 
37 
24 
14 

6.0 
8.0 
5.1 
3.3 
8.9 

X5 
8.6 

10 

25 

23 

10 
4.5 
4.5 
4.5 
4.8 

3.6 
6.8 
3.0 
3.9 
31 

30 
13 
9.3 
11 
13 

8.8 
8.4 
7.3 
6.0 
7.3 

7.3 
5.4 
8.9 
4.8 
5.4 

7.2 
5.7 
5.1 
4.5 
4.8 

8.6 
5.1 
4.2 
5.1 
12 

14 
15 
17 
12 
12 
10 

8.0 
7.6 
12 
6.0 
2.9 

2.8 
2.8 
3.0 
9.2 
6.4 

3.9 
3.0 
8.0 
5.4 
2.5 

2.8 
2.3 
2.3 
3.1 
3.1 

2.2 
2.2 
2.3 
3.3 
3.3 

2.2 
2.2 
2.3 
2.3 
2.3 

3.2 
2.1 
1.9 
1.8 
1.7 

1.7 
1.7 
1.7 

"'V.h' 
*"i.'9* 

2.1 
2.1 
1.9 
2.0 
2.0 
2.1 

2.1 
2.2 
2.2 
2.2 
2.2 

22 
2.2 
2.2 
2.2 
XI 

2.0 
1.8 
1.7 
1.6 
1.9 

2.1 
2.0 
1.8 
1.8 
1.8 

1.7 
1.7 
2.2 
2.4 
2.4 

2.4 
2.4 
2.2 
2.2 
2.3 
2.2 

a.2 

2 

2.1 

3 

2.2 

4 

2.2 

6 

2.1 

6 

""u 

12 

14 
16 
18 
26 
29 

27 
26 
30 
27 
26 

26 
25 
25 
24 
24 

24 
28 
24 

31 
32 
32 
34 
38 

52 
70 
106 
123 
190 

270 
860 
410 
450 
467 

541 
564 

497 
420 
400 

260 
202 

258 
202 
251 
187 

3.2 

7 

2.2 

8 

2.2 

9 

2.1 

10 .X.... 

2.1 

11 

2.2 

12 

2.5 

13 

2.5 

14 

2.6 

15 

2.6 

16 

2.4 

17 

2.4 

18 

2.4 

10 

2.4 

20 

2.4 

21 

2.4 

22 - 

2.4 

23 

2.4 

24 

2.4 

25 

2.4 

36 

2.4 

37 

2.^ 

38 

2.5 

29 

2.5 

30 

2.5 

31 

Non.— Discharge  determined  firom  two  (kirly  well  defined  enryes  applicable  Oct.  1  to  Mar.  14  and  Har. 
20  to  Sept.  30,  respectively.  Stream  froxen,  discharge  estimated  as  follows.  Dec.  30-31, 15  second-feet;  Jan. 
1-81, 18  seeond-feet;  Feb.  1-8, 14  seoond-feet;  I>ec.  12, 14-15,  Feb.  9-13  as  in  table.  Clock  stopped  and  dis- 
duuge  estimated  Feb.  30-33, 34-36, 28,  Mar.  15-19, 34-36,  as  in  table,  by  comparison  with  records  on  Sevier 
near  Gunnison  and  Fayette,  and  Mar.  1-5, 37  second-feet;  July  9-17, 1.6  seoond-feet;  July  19-24, 1.8  second- 
feet,  fh>m  range  of  stage  indicated  by  automatic  penciL 

Monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  In  aeoond-feet 

Run-off 
(total  in 
acre-feet). 

Aeon- 

Maximum. 

Iflniimim- 

Mean. 

noj. 

October 

23 
40 

1.5 
1.5 
1.5 

10.7 
6.23 
11.0 

•  18.0 
20.4 

212 
29.7 
8.61 
8.73 
1.80 
2.07 
2.34 

668 

sn 

676 
1,110 
1130 
18,000 

529 
222 
111 
127 
139 

B. 

November 

B. 

December 

C. 

Jan<»ary 

D. 

February 

30 
564 

170 
20 
12 

C. 

M^rrh 

c. 

April 

2.5 
3.6 
2.1 

B. 

M^:;::::::::::::::::::::::::::::::::::: ::::::: 

B. 

June 

C. 

July 

C. 

August 

2.4 
2.5 

1.6 
2.1 

C. 

September 

The  year ^ 

564 

1.5 

27.4 

19,800 

a  Estimated. 

BEAVEB  BIVEB  BASIN. 

BEAYEB  BZYEB  KEAB  BEAYEB,  VTAS. 

Location.-— In  the  SE.  i  sec.  13,  T.  29  S.,  R.  7  W.,  half  a  mile  ahove  city  diver- 
sion dam  at  mouth  of  canyon,  3  miles  above  Beaver,  Beaver  Ck>unty. 
Dbainaob  abea. — 82  square  miles.     (Measured  on  topographic  maps.) 
Recobds  availabtjc. — June  15  to  September  26,  1906;  March  15,  1914,  to  Sep- 
tember 30,  1915. 
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6A6KL— Stevens  continnous  waterwitage  recorder  on  right  bank  November  14, 
19H  to  September  30,  1915;  Lietz  recorder  March  80  to  November  13, 

1914.    Datum  of  recording  gages  0.08  foot  lower  than  that  of  old  vertical 

staif  gage  at  same  site,  used  prior  to  March^,  1914. 
DiscHASGK  MEASUBEMENTS. — ^Made  from  footbridge  70  feet  above  gage  or  by 

wading. 
Channel  and  contbol. — Bed  is  composed  of  boulders  and  coarse  gravel ;  fairly 

permanent    One  channel ;  left  bank  overflows  at  extremely  high  stages. 
fixTBEMEs  or  DiscHABGE. — ^Msximum  stage  recorded  during  year,  5.07  feet  at 

8.30  p.  m.  June  1  (discharge,  448  second-feet) ;  minimum  stage,  2.80  feet 

it  11  a.  m.  February  27  (discharge,  16  second-feet). 
1914-15:  Maximum  stage  recorded,  5.48  feet  May  21,  1914  (discharge, 

650  second-feet) ;  minimum  stage,  2.80  feet  February  27,  1915  (discharge^ 

16  second-feet). 
Wtstol  flow. — stage-discharge  relation  seriously  affected  by  ice. 
DirnsioNs.— Above  ail  irrigation  diversions.    Above  the  station  is  a  small 

storage  reservoir  known  as  Oints  Lake.    Water  is  diverted  by  the  Beaver 

River  Power  Co.  but  returned  to  the  stream  several  miles  above  station. 
Rboulation. — ^Flow  probably  not  affected  by  operation  of  Beaver  River  Power 

Oo.'s  plant,  but  is*  affected  by  the  Cants  Lake  storage  reservoir. 
AccuBACT. — ^Rating  curve  fairly  well  defined.    Open  water-records  good. 

DiKkarge  tneasuremenU  of  Beaver  River  near  Beaver,  Utah,  during  the  year 
ending  Sept.  SO,  1915, 
pitdft  by  LTiin  CrandalL] 


Date. 

hei^. 

Di». 
charse. 

DaU. 

m3^. 

Dis- 
chareg. 

KOT.a 

Fed. 

2.84 

a  3.27 

24.4 

May  18.. 
July  80.. 

FuL 
4.81 
8.U 

Stc-fL 
217 

Jo.  36 

45.1 

aStag»-di8oharc6  ralatlon  afleoted  by  io6. 

JkH}!  diicharge,  in  second-feet,  of  Beaver  River  near  Beaver,  Utah,  for  tJie 
year  ending  Sept,  SO,  1915, 


D«y. 

Oct. 

Not. 

v^ 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

36 
39 
40 
52 
^ 
42 
44 
44 
47 
42 

44 
43 
46 
42 
38 

38 
38 
42 
43 
42 

89 
40 
43 
40 
42 

42 
42 
40 
39 
39 
38 

39 
39 
38 
37 

38 

88 
38 
35 
34 
34 

33 
24 
10 

33 
34 
10 
16 
16 

16 
10 
28 
26 
28 

28 
28 
29 
29 
26 

27 

29 
24 
26 

26 
25 
26 
26 
25 

26 
25 
24 
24 
24 

24 
23 
22 
22 
22 

25 
24 
22 
24 
22 

22 
20 
20 
21 
21 

22 
22 

22 
22 
23 

25 
25 
26 
24 
24 

23 
22 
24 
24 
23 

22 
20 
21 

22 
22 
28 
22 
22 

22 
22 
21 
21 
21 

22 

22 
22 
24 
25 

28 
27 
28 
27 
27 

28 
29 
83 
35 
34 

35 

35 
86 
86 
85 
34 

31 
36 
44 

46 
50 

47 
46 
51 
55 
62 

70 
76 
86 
80 
73 

74 
82 
87 
96 
108 

107 
99 
92 
88 
91 

99 

111 
124 
145 
181 



115 
102 
96 
90 
87 

85 

82 
87 
90 
101 

125 
156 
207 
241 
254 

276 
270 
224 
190 
171 

156 
151 
171 
198 
213 

202 
206 
236 
278 
296 
305 

850 
826 
257 
218 
190 

190 

207 
236 
279 
290 

278 
229 
196 
183 
177 

176 
173 
175 
170 
163 

156 
151 
145 
140 
134 

128 
119 
117 
107 
103 

98 
93 
86 
86 
85 

78 
74 
74 
73 
71 

72 
75 
76 
71 
68 

65 
66 
70 

63 
62 
60 

72 
67 
60 
49 
51 
50 

48 
•   48 
46 
46 
45 

a 

45 
42 
38 
38 

38 
87 
35 
36 
39 

39 
89 
37 
35 
34 

30 
29 
82 
35 
31 

30 
31 
80 
28 
28 
28 

30 

2 

29 

a 

48 

i 

46 

s 

28 

i. 

28 

7 

20 

1 

24 

J. 

28 

w 

28 

u 

28 

12. 

29 

Q. 

30 

li 

30 

U 

29 

H 

.  30 

n 

29 

«. 

31 

19 

31 

» ;;* 

30 

21 

31 

22 

'32 

23 ;  *** 

33 

2i ;"* 

34 

23 

38 

as 

32 

71... 

20 

3-....'....!!!*.* 



23 
23 
24 

26 

9 

24 

» '  * 

28 

u ;;;*** 

NoTB.— Discharn  determined  from  a  fairly  well  defined  rating  curve.    D Ischarge  estimated  on  account 
<<ii»Mlolk>w8:  Dec  9-41. 2686cond-faet;  Jan.  16-27,22  8econd4eet:  Jan. 5-7. 10-11,  and  Feb.&-6,aalnUbU. 
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MofUMp  OiBOharge  of  Beamer  River  near  Beaver,  Vteh,  Jwr  tlie  year  endkiff 

Sept.  30, 1916. 


MontlL 

Diadivst  in  8fiOQDd4Mt. 

BmHlff 
(totalin 
aora-fMt). 

^ 

Kazininiii. 

lanimnm. 

MflUL 

October 

47 
S9 
SI 
20 
26 
36 
146 
306 
369 
96 
48 
48 

86 
10 

41.6 
29.1 
26.6 
19.4 
22.6 
27.1 
79.6 

176 

192 
70.1 
36.8 
80.0 

2,550 
1,780 
1,680 
1,190 
1,200 
1670 
4  740 
10,800 
11,400 
4310 

1,780 

A. 

B- 

Deoambtr 

C. 

Janoanr 

C. 

V%tinm 

20 
21 
81 
82 
108 
40 
28 
20 

B, 

loSSi!^::::::::::::::::::::::: ::::::  ; 

B. 

April '. 

B- 

May. 

A 

jui..:.:::.:.:.:.:::.:::: : : :  : 

A. 

Julj 

B. 

Aagust 

A. 

Septomber 

A. 

Theyear 

869 

10 

•2.7 

46,800 

BSAYSm  SIYXE  AT  ADAMSTZLLS,  XTTAS. 

Location.— In  the  S.  i  sec  30,  T.  29  S.,  B.  8  W.,  100.  yards  below  highway 

bridge  on  road  from  Milford  to  Beaver,  one-fourth  mile  above  mouth 

of  Indian  Greek,   and  three-fourths  mile  south  of  AdamsviUe,   Beaver 

County. 
DsAiNAGE  ABKA. — ^272  sQusTe  mlles  (measured  on  topographic  maps). 
Becosds  avahaale.— December  16,  1013,  to  September  30,  1015. 
Gage. — Stevens  continuous  water-stage  recorder  on  right  bank,  5  feet  below 

cable  March  13,  1014,  to  September  30,  1915 ;  Frlez  waternstage  recorder  at 

same  site  December  16,  1913,  to  March  12,  1914. 
DiscHAB<»  MEAsuBXMENTs. — ^Msde  fTom  Cable  or  by  wading. 
Ohannkl  and  contbol. — ^Bed  composed  of  fine  gravel ;  shifting.    Banks  covered 

with  willows ;  overflowed  at  extreme  high  stages. 
BzTBBiiES  or  disohabge. — Maximum  stage  recorded  during  year,  3.03  feet  at  4 

a.  m.  June  2   (discharge,  254  second-feet) ;  minimum  stage,  L32  feet  at 

4  p.  m.  July  14  (discharge,  8.6  second-feet). 

1914-15:  Maximum  stage  recorded,  4.26  feet  at  5  a.  m.  June  3, 1914  (dis- 
charge, 544  second-feet) ;  minimum  stage,  1.32  feet  at  4  p.  m.  July  14,  1915 

(discharge,  8.6  second-feet). 
WiNTEB  FLOW. — Stage-dlscharge  relation  seriously  affected  by  ice  for  8lM>rt 

periods. 
Diversions. — ^No  diversions  between  the  station  and  the  storage  reservoir  of 

the  Beaver  Ck)unty  Irrigation  Go.    There  are  a  number  of  canals  above  tiie 

station  supplying  the  Adamsvllle  and  Beaver  districts. 
Regulation. — Low-water  flow  affected  by  irrigation  diversions. 
AocuBAOT. — Records  poor  owing  to  shifting  control. 

DUcharge  measurements  of  Beaver  River  at  Adam^vUle,  Utah,  during  the  year 

ending  Sept.  SO,  1915. 


Dftto. 

Kadaby^ 

i^gCt. 

Dii- 
charga. 

I>ata. 

Mada  by- 

baiSt. 

A. 

Nor.  24 

Lynn  Or^ndi^U    , . .  x  .. 

FeeL 
1.74 

•  L88 
2.68 

24.8 
179 

May  80 

July  30 

Lynn  Crandan 

CrandallandOflbart... 

FM. 
2.80 
L80 

'%i^ 

Jan.   27 

...'..do 

9A   A 

May  19 

do 

•  Straam  froun  ovar.    Btaga-dlsdharga  ralatlon  aflaotad  by  ioa. 
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X/^Mvy    tK9Cm9w^^f    w^$ 


feti,  0/  B9Q>ver  Rik>er  mi  AdafMvitte,  Utah,  for  the 
year  ending  Bept.  SO,  1915, 


T^ 


fiO 


Iter. 


Apr. 


6S 
64 
86 
136 


May. 


1S6 
126 
114 
104 
106 

107 
60 
88 

87 
86 

OS 
166 
118 
160 
170 

186 
104 
176 
170 
174 

160 
166 
167 
146 
148 

160 
161 
166 
180 
204 
218 


Timi. 


226 
266 
214 
226 
200 

176 
177 
173 
101 
204 

204 
177 
164 
164 
106 

86 
74 
66 
65 
80 

68 
66 
48 

46 
48 


July. 


Aug. 


Scpi. 


to 

12 
07 
66 

86 

66 
61 
80 
61 
S3 

61 
61 
20 
61 
61 

S3 
66 
S3 
66 

61 


38 
27 
36 


38 
34 
23 


^atennined  from  four  poorly  daflned  rfttlDf  mrvM  applicable  at  Mlowi:  Oct.  1  to 

_. - . to  July  22;  Apr.  16  to  May  10;  May  28  to  June  U;  and  July  24  to  f     '  ^^     -^.     . 

wtiM4%K  ahmtac  oontrcA  used  Apr.  2-14,  May  20-».  Jbbb  13-26,  and  July  28.    Flow  < 


kgc.landl 

^LkfttaldDows*.  I>«&y  dtedimrge  Dec.  0-20  and  Jan.  20  and  80;  mean  flow  Dec.  21-61,  S2  8econd4eet;  Jan. 
WLT&veeonA-tiMit^  vnd  Jan.  16-28, 26  seoond-tBet.  Becordlng  tan  oat  of  commtoeton  and  dJectaarn  F6l>. 
V^U,2^  WDd  28  and  Mar.  1,2,  4,  and  6  interpolated. 


UoAlKl'y  discltarflrc  o/  Beaver  River  at  Adamsville,  Utah,  for  the  year  ending 

Sept,  SO,  1915. 


Honth. 

Dtaharse  in  MCQiKl-laet. 

(total  in 
acre-feet). 

Aoeo- 

Minimum. 

Mean. 

raoy. 

Odotar 

66 
66 

61 

26 
48 

42.8 
46.6 
4a7 
3a2 
50.0 
46.7 
72.3 

143 

110 
27.6 
14.0 
61.6 

2,600 
2,770 
2,500 
1880 
2780 
2,870 
4800 
8,780 
7,080 
1,700 
016 
1,870 

B. 

Nimmlnr. t 

B. 

Ptflembw r  -r - 

a 

HBtvirr 

c 

F^fanttry       

60 
63 
166 
316 
266 
78 
28 
07 

88 

40 
48 

86 
27 
10 
10 
10 

B. 

Msnii 

B. 

Aorfl  

C. 

^:: 

?• 

jSbL  lv//^......^ 

Jnt«                

0. 

iS^lI'                       . . . 

a 

iiSS5n&. :  rrr 

o! 

XIm  Tear 

286 

10 

55.0 

40,000 
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BBATBB  UTE&  AT  BOOKTFOBD  DAM*  VEA&  MOISBSyXLLB,  ITTAH. 

Location.— In  the  NE.  i  sec.  11,  T.  30  S.,  R  9  W.,  1,000  feet  below  Bockyford 
dam  and  4^  miles  above  Minersvllle,  Beaver  County. 

Drain  AGE  area. — 512  square  miles  (measured  on  topographic  maps). 

Records  available. — December  18,  1013,  to  September  30,  1015. 

Gage. — ^Priez  water-stage  recorder  on  right  bank. 

Discharge  measurekents. — ^Made  by  wading  or  from  bridge  800  feet  above 
gage.    There  are  a  few  springs  between  this  bridge  and  gage. 

Channel  and  control. — ^Bed  composed  of  rocks  and  boulders.  Rocks  embedded 
in  concrete,  15  feet  below  gage  serve  as  control.  One  channel.  Right 
bank  high ;  left  bank  low.    Stage  of  zero  flow  about  1.0  feet 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.49  feet  at 
4.30  p.  m.  July  12  (discharge,  202  second-feet) ;  minimum  stage,  1.93  feet 
October  25  (discharge,  1.3  second-feet). 

1914-15:  Maximum  stage  recorded,  5.37  feet  June  6,  1914  (discharge, 
866  second-feet) ;  minimum  stage,  1.68  feet  March  19  and  20,  1914  (dis- 
charge, estimated,  0.3  second-foot). 

Winter  flow. — Stage-discharge  relation  not  Yiffected  by  ice. 

Diversions. — ^None  between  dam  and  station. 

Regulation. — ^Flow  controlled  by  operation  of  gates  at  Rockyford  dam. 

Accuracy. — ^ReccHrds  good,  except  for  period  in  winter  when  gage  was  not  In 
operation. 

Discharge  measurements  of  Beaver  River  at  Rockyford  dam,  near  MinersvWe, 
Utah,  during  the  year  ending  Sept,  SO,  1915, 


[Made  by  Lynn  CrandalL] 


•  Date. 

hei^t. 

Di». 
diarge. 

Date. 

h2^t. 

Di9- 

oharge. 

Not  24«                      

FtH. 

3.38 
3.96 

8ec.-fU 
14.5 
1L5 
73 

May  19* 

FetL 
2.05 

3.ai 

7fin        ?7*        .,     ..        ...^rxTTT     -- 

30* 

98 

May  19c ,,,,..^.- 

•  Made  at  gage;  flow  increased  by  opening  sates  at  dam  before  beginning  measurement. 
»  Made  ao  feet  below  rage;  some  seepage  bebreen  I 
«  Made  at  highway  bnoge  Just  below  tunnel  outlet 


gace  and  measuring  section. 
it  000  feet  above  gage. 
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MJy  discharge,  in  9ee<md'feet,  of  Beaver  River  at  Roehyford  dam, 
MinersviUe,  Utah,  for  the  year  eliding  Sept.  SO,  1915, 


D*7. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Au,. 

Sept. 

1 

166 
06 
« 
46 
45 

42 
44 

55 
69 
62 

55 

56 
54 

53 
53 
52 
51 
32 

7 

10 

15 
L3 
L8 

L6 
1.4 
L5 
1.6 
L7 
L6 

L7 
L9 

12 

25 

20 

17 
20 

•*i2*" 

15 

15 
15 
15 
15 
15 

15 
15 
15 
15 

? 
7 

8 
8 

I 

9 

9 
0 
10 
10 
10 

11 
11 
11 
11 
11 

11 
11 
12 
12 
12 

12 
12 
12 
10 
8 

9* 

16 
19 
19 
21 
25 

26 
27 
30 
32 
32 

32 
82 
32 
31 
44 

75 
83 
97 
97 
95 
95 

76 
50 
50 
50 
50 

46 
44 

27 
18 
18 

19 
26 
36 
43 
50 

50 
50 
49 
46 
44 

44 

43 
42 
42 
47 

54 
55 

57 
66 
41 

9 
9 
9 
9 
17 

26 
26 

29 
32 
82 

40 
58 
58 
58 
66 

69 
76 
76 
61 
50 

69 

m 

84 
84 
84 

84 
83 
78 
84 
99 
116 

133 
133 
133 
133 
130 

111 
106 
106 
106 
108 

127 
150 
150 
150 
150 

148 
148 
148 
148 
164 

166 
182 
166 
42 
175 

174 
190 
198 
198 
194 


191 
191 
188 
174 
145 

142 
134 
158 
186 
194 

193 
191 
152 
58 

164 

183 
180 
150 
97 
97 

97 
96 
80 

£ 

101 
96 
83 
85 
91 
90 

92 
97 
97 
95 
95 

94 
91 
96 
104 
102 

111 
116 
115 
106 
108 

91 
6 

19 
18 
17 

21 
20 
19 
21 
22 

33 
102 
70 
80 
21 
20 

20 

a 

21 

i     

73 

4 

109 

5. 

86 

6 "... 

62 

7 ;... 

48 

g. 

40 

9 

40 

10 

88 

u   

40 

B 

84 

D 

22 

u 

25 

15 

25 

» 

86 

17 

43 

IS 

48 

a 

43 

» 

44 

a 

45 

a 

48 

a 

48 

H 

88 

£ 

80 

% 

29 

71 

80 

S 

30 

» 

80 

s 

29 

a 

Non.— Disdiarge  determJned  from  a  welMeflned  rating  curve.  Wat^-stace  recorder  not  qperatlnf 
Nov.  8  to  Feb.  19;  discharge  ascertained  from  discharge  measiirements  and  mformatioD  fumnbed  by 
otarrer  reording  operation  of  outlet  gates  at  dam,  Nov.  8-23,  10  second-feet:  Feb.  1-19,  9  second-feet ; 
Nof.  34  to  Jan.  31,  as  in  table.  Discharge  determined  from  mean  of  hourly  discharge  Oct.  20-23,  Nov.  3  . 
aad  5.  Har.  U  and  25,  Apr.  1,  8,  and  30,  May  b,  11, 19,  and  21,  June  23  and  24,  July  13, 14, 18,  and  28,  Aof . 
»-U,  36,  and  28,  Sept.  S,  10,  12,  13,  16,  and  26. 

MoiUKly  discharge  of  Beaver  River  at  Rockyford  dam,  near  Minersvilte,  Utah, 
for  the  year  ending  Sept,  30,  1915, 


Month. 

DisohargB  in  second-feet 

Run-ofI 
(total  in 
acre-fset). 

Aeon- 

IftfiimiiTn- 

Mean. 

racy* 

O^ober 

166 
25 
15 

•12 

L8 
L7 
3 
8 

4ai 
12.0 
6.32 
9.84 
9.00 
33.9 
44.4 
56.7 
146 
132 
66.1 
4a9 

2,470 

714 

389 

606 

500 

2,080 

2,640 

3490 

8,600 

8,120 

4,060 

2,430 

A. 

C. 

Dceember 

D. 

tewy..:::;::::::::::::::::::::::::::::::::::;:: 

d! 

rehnary 

a 

itoS^::: :::::; ::::::::::::::::::::::::::::::: 

97 
76 
116 
198 
194 
116 
100 

9 
18 

9 
42 

9 

6 
20 

A. 

koA 

A. 

1^                                  .......  . 

A. 

toe.!.:.:.:  ::...: 

A. 

Wt ^ 

A. 

^           :                  " 

A. 

MStai::::::::::::;::::::::::;::::;::::::::;:.: 

A. 

The  year 

196 

1.8 

49.9 

36,200 

ZHDZAV  OREEX  AT  ADAMBTILLB.  UTAH. 

LocATioK.— In  sea  80,  T.  29  S.,  R.  8  W.,  at  highway  bridge  just  east  of  Adams- 

vUIe,   Beaver  Ckmnty,   about   three-fourths   mile   above  confluence   with 

Beav^  River. 
DiiiRAQB  ABEA. — ^180  square  miles  (measured  on  topographic  miq;>s). 
BioQiDs  AVAiLABLB.— June  28  to  August  31,  1906 ;  March  16,  1914,  to  S^tember 

80.1915. 
Qao.— Terdcal  staif  nailed  to  left  bridge  abutment;  read  once  daily  by  W.  A. 

Bees. 
DocHAioB  MEAgUBnacErTS.— Made  by  wading. 
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CHAivifBL  AHD  ooHTBoiL. — ^Bed  composed  of  roeks,  graT^  and  sand;  rock  control, 
semipermanent  One  channel  at  an  stages.  Banks  hig^  and  not  subject 
to  overflow  nnder  ordinary  conditions. 

ESzTiEMEs  OF  DiscHABOB. — Maximnm  stage  reomded  during  year,  6l8  feet  dur- 
ing night  of  September  2  (discharge,  not  estimated) ;  minimum  stage,  2.0 
feet  September  6  and  9  (disdiarge,  0.2  second-foot). 

1914-15:  Maximum  stage  recorded,  6.3  feet  night  of  September  2,  1916 
(discharge,  not  estimated) ;  minimum  stage,  1.70  feet  March  24-^  and 
April  1-2,  1914  (discharge,  zero). 

WniTEB  FLOW. — Stream  freezes  over,  but  flow  is  usually  very  smalL 

DivEBSioNs. — Bdow  all  diversions.  At  certain  seasons  a  small  amount  of  seep- 
age (probaUy  not  exceeding  1  or  2  second-feet)  enters  between  gage  and 
mouth  of  cre^L 

Begulation. — ^Flow  affected  by  small  storage  reservoir  and  irrigation  diver- 
sions above. 

AoouBAOY. — ^Determinations  of  discharge  on  days  of  floods  are  roughly  approx- 
imate. 

DUcharge  mea8uremen$9  of  Indian  Creek  at  AdamaviUet  Utah,  during  the 

year  ending  Sept.  SO,  1915. 

(ICade  by  Lynn  CnodgU.] 


Date. 

bSSit. 

Dis. 

Date. 

A 

Dto- 
chaifa. 

Nov.  M 

Fut, 
1.94 
2.20 
2.79 

5te.-/r. 
•  0.2 

«.o 

Miyao 

Juiyao 

Fut, 
2.72 
2.U 

**-f-9 

7an.  37* ..,,,-,,,.-,,»,- tt--- 

LO 

lUylff rw. 

•  Efttmated. 


»  Stage-dlsehuge  relation  afleetod  by  lea. 


Daily  dUcharge,  in  second-feet,  of  Indian  Creek  at  AdamsviUe,  Utah,  for  the 
year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dae.     Jan.     N>.     Mar. 


Apr. 


May.    Jime.    hOj.    Aug.    S^pt. 


1.. 

2.. 
8.. 

4.. 
6.. 

e.. 

7.. 
8.. 
0.. 
10.. 

u.. 

12.. 
18.. 
14.. 
16.. 

10.. 
17.. 

18.. 
19.. 
20.. 

21.. 
22.. 
28.. 
24.. 
25.. 

26.. 
27.. 
28.. 

29.. 
80.. 
81.. 


4.5 
4.8 
4.1 
4.1 
8.8 

4.0 
5.8 
8.7 
8.8 
5.8 

4.5 
4.5 
4.0 
8.6 
8.6 

3.2 
8.8 
2.9 
8.2 
3.1 

3.1 
2.7 
2.9 
8.1 
8.2 

8.2 
2.7 
2.7 
2.7 
2.8 
2.8 


2.0 
2.0 
1.7 
1.4 
1.6 

1.8 
1.7 
1.8 
1.0 
1.7 

1.8 
L7 
1.7 
1.8 
2.0 

2.8 

2.7 

2.7 

2.7 

.4 

.8 

.4 
.8 

.8 
.8 

.8 
.8 

.8 
.8 
.2 


0.2 
.4 
.8 
.3 
.8 

.3 
.8 
.5 
.4 
.4 

.8 
.7 
.3 
.4 


0.4 
.8 
.6 
.5 
.4 

.4 
.8 
.4 
.4 
.4 

.4 

.4 
.4 
.4 
.4 


0.8 
.5 
.4 
.4 
.4 

.4 
.4 
.6 
1.2 
1.2 

1.4 
.4 
.4 
.4 

.4 

.4 
.4 

2.6 
1.1 
.4 

.4 
.4 

.6 
.6 
.8 

.4 
.4 
.4 


0.4 
.4 
.4 
4 

4 

4 
4 
4 
4 

4 

1.2 
LI 
2.9 
3.8 

L6 

4.7 
2.5 
1.8 
L8 
L7 

t.4 

2.8 
2.8 

8.7 
2.8 

2.8 
8.0 
3.0 
8.4 

2.6 
2.5 


2.6 
2.6 
2.8 
2.8 
2.6 

8.0 
3.2 
8.4 
3.3 
3.5 

3.6 
4.1 
8.9 
4.5 
4.8 

3.8 
3.4 
3.8 
4.1 
4.3 

8.8 

4.1 
4.1 
4.8 
4.1 

8.8 

8.6 
1.8 
8.0 
8.0 


4.8 
7.8 
6.2 
8.2 
8.7 

7.8 
5.4 
4.8 
4.0 
3.4 

3.0 
2.3 
2.5 
2.8 
8.0 

2.8 
2.6 
3.8 
5.4 
9.8 

11 
12 
11 
U 
8.8 

4.8 

2.8 
4.6 
4.6 
4.8 
8.4 


3.0 
3.0 
8.8 
6.7 
6.9 

3.4 
3.2 
2.0 
1.6 

.8 

L2 
L4 
L4 
1.3 
1.6 

1.4 
1.8 
1.2 
1.3 
1.4 

1.4 
1.8 
1.3 
1.4 
1.8 

1.8 
L2 
L2 
1.8 
1.8 


L2 
L2 
LI 
L2 
L2 

LI 
L8 
L2 
L2 
L2 

LI 
LO 
.9 
.8 
.8 

.8 
.8 
.8 
.9 
.8 

.9 
.9 
42 
L2 
.8 

87 
4.8 

L6 
LO 
.8 
.8 


L2 
L 


18 


0.4 
.8 
48 

.i 

.8 

.3 
.1 
.2 
.2 
.1 

.4 
.4 
.4 
.1 
.1 

.1 

.i 

1.1 

.< 


NoTS.— Diadiarfe  datennlxied  from  three  rathix  earves  poorly  defined  above  8  seoood-fBet,  «Dolloal>] 
as  follows:  Oct.  1  to  Dee.  7,  Dec  8to  Sept.  2,  ^d  Sept.  4-80.  Mean  flow  estimated  on  aooooMWioa  a 
foUows:  DeC;  IS^l.  0.4  seoond-foot,  and  Jan.  17-^  Qi  seoend-foot  ladinct  method  for  8hUtli«  mmtrm 
used  to  obtaUi  6i$t^»i$9<mBtipU  8. 
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Mimtkly  dUckarffe  of  Indian  Creek  at  AdamaviUe,  Utah,  for  the  year  ending 

Sept.  SO,  1915. 


Mooth. 

Dtoofaari*  In  aeoond4Nt 

Rmi-off 
(total  In 
acr«-feet). 

Aooa- 

Maxtmnm. 

Minimum. 

If  MB. 

nof. 

Oetob«r  

e.7 

2.7 

2.8 

8.75 

1.81 

.88 

.47 

.68 

1.84 

8.44 

5.57 

2.00 

8.81 

1.07 

1.88 

24 

28 
85 
118 
205 
842 
119 
222 
68 
118 

D. 

KoTwnber 

D. 

Dfiosmbtf 

D. 

JVUMTf 

D. 

Febraarr 

2.6 
4.7 
4.6 

12 
ft.9 

42 

18 

45 

.  lis 

2.8 

D. 

%^2jlT' 

■At  vn. ..•.. 

.^irU 

8- 

^:;: :           :   : 

a 

jSv::::::::::::::::::::::::::::::::::;:::::::::: 

1). 

July 

D. 

'Aitfnft         

D. 

SSSbi^;;:::::::::::::::::::::::::::::::::;:::: 

D. 

Tb6  76iir. 

45 

.2' 

2.17 

1.580 

GOAL  OREEX  VSAB  OZDAK  OITT,  VTAH. 

LocATioN.^Iii  the  E.  i  sec.  13,  T.  86  S.,  R.  11  W.,  about  500  feet  above  tlie 
power  plant  and  about  If  miles  southeast  of  Cedar  City,  Iron  County. 

Drain AQE  abea. — About  d2.5  square  miles  (measured  on  topographic  maps). 

Records  avaiiable. — May  28  to  September  90,  1915. 

(SAcac. — Vertical  staff  on  right  bank  July  29  to  September  80.  Read  twice  dur- 
ing times  of  considerable  diurnal  fluctuation,  and  once  daily  at  other  times 
by  Joseph  T.  Wilkinson.  Original  gage  150  feet  upstream,  used  May  28  to 
July  24,  rendered  useless  by  shift  in  channel  on  July  24. 

DiscHAXGs  MEA6UBEMENT8. — Made  from  highway  bridge  about  a  mile  below  or 
by  wading. 

(Thaknbl  and  oontbol. — Bed  composed  of  coarse  gravel  and  boulders;  shifting 

Extremes  or  stage. — Maximum  stage  recorded,  4.2  feet  July  24  on  the  old  gage 
(determined  from  water  marks);  discliarge  not  determined;  minimum 
stage,  0.60  foot  on  new  gage,  September  22-80.  Stream  is  subject  to  vio- 
lent floods. 

Winteb  fix)w. — ^No  information. 

Diversion. — ^The  only  important  diversion  above  station  is  power  canal,  which 
returns  the  water  to  the  stream  about  500  feet  below  gage.  This  diversion 
is  fairly  constant,  6  or  7  second-feet,  and  should  be  added  to  obtain  the 
total  flow  above  Cedar  City. 

Data  Inadequate  for  determination  of  daily  discharge. 

JHtcharge  measurement8  of  Cedar  Electric  Co.  power  plant  tailraoe  near  Cedar 
City,  Utah,  during  tlte  year  ending  Sept.  SO,  1915. 

(Made  by  Lyxm  OnmdaU.] 


VaU. 


Dls- 
chirgt. 


Date. 


OaM 


Dii- 
cbarft. 


May  28.. 


Feet. 
2.30 
1.68 


8ee,-/l. 
448 
284 


July  29.. 


net. 
•  0.94 


li9 


•  Ntw  gace  instaUed  this  daU  150  ftat  balow  old  fact. 
16346*— 1»— WSF  410 8 
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Discharge  measufements  of  Cedar  Electric  Co.  power  plant  taUrace  near  Cedar 
City,  Utah,  during  the  year  ending  Sept.  SO,  1915. 


[lUd«  bf  Ljnn  CrmndalL] 

Data. 

iSlSt. 

Di*. 
charfs. 

Mmy  W ' 

FeeL 
0.95 
1.00 

'•t. 

July  29 

7.2 

Daily  gage  height,  in  feet,  of  Coal  Creek  near  Cedar  City,  Utah,  for  the  period 
'  May  28  to  Sept.  SO,  1915. 


Day. 

May. 

June. 

July. 

An«. 

Sept 

Day. 

May. 

June. 

July. 

Aug. 

Sept' 

1 

1.87 

a30 
.28 
.38 
.28 
.22 

.18 
.16 
.08 
.04 
.02 

.0 
-.02 
-.06 
-.08 
-.10 

0.88 
.88 
.86 
.86 
.84 

L04 
.88 

.84 
.82 
.81 

.80 
.80 
.79 
.80 
.80 

1.16 
.98 

16 

a94 

-an 

-.12 
-.18 
-.14 
-.16 

-.17 
1.7 
3.0 
4.2 

"".'92" 
.90 
.89 

a80 

.80 
.78 
.77 
.77 

.77 
.77 
.77 
.77 
.76 

.94 
.82 
.76 
.76 
.88 
.80 

a62 

2 

17 

.62 

3 

1.49 
L33 
1.22 

1.26 
1.25 
1.29 
1.35 
1.32 

1.28 
1.26 
1.09 
.96 
.98 

.98 
.74 
.68 

.66 
.70 

18    

.62 

4 

19 

.64 

6 

20 

.78 

.76 
.70 
.70 
.65 
.60 

.54 
.50 
.44 
.36 
.32 

.68 

6 

21 

.62 

7 

»::::::::::::: 

.61 

8 

.64 

.64 
.62 

;g 

.62 

23 

.60 

0 

24 

"* 

.60 

10 

25 

26 

.60 

11 

.60 

12 

27 

28      .     . 

"i'36* 
1.94 
1.96 
1.54 

.60 

13 

.60 

14 

29 

.60 

15 

30 

.60 

31 

HINOB  BASINS  IN  NEVADA. 
BHAES  CRESS  HEAR  BASER,  VST. 

Location.— In  the  N.  i  sec.  13.  T.  12  N.,  R.  69  B.,  1q  White  Pine  Ckranty,  at 
the  Tilford  tungsten  mine,  2i  miles  below  Junction  of  North  and  South 
forks,  9  miles  west  of  Garrison,  Utah,  about  16  miles  from  Baker,  Nev^ 
and  70  miles  southeast  of  Ely,  White  Pine  County. 

Drain  AGE  area. — ^Thirty  square  miles  (measured  on  maps  issued  by  Forest 
Service). 

Records  available. — ^August  13,  1913,  to  September  30,  1915  (fragmentary). 
Station  discontinued. 

Qage. — Vertical  staff  on  right  bank  opposite  mine  foreman's  residence;  read 
twice  daily  by  J.  D.  Tilford. 

Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  boulders;  steep 
gradient  One  channel.  Banks  high,  not  subject  to  overflow.  Control 
permanent  except  during  extreme  floods.  Gage  height  of  z^ro  flow  about 
1.4  feet  on  September  6,  1915. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.82  feet 
June  17-20  (discharge,  39  second-feet) ;  minimum  stage,  1.69  feet  Sep- 
tember 29  and  30  (discharge,  1.6  second-feet). 

1913-1915:  Maximum  stage  recorded.  2.60  feet  June  7,  1914  (discharge, 
85  second-feet) ;  minimum  stage,  1.20  feet  Deceml>er  20,  1913  (discharge. 
0^  second-foot). 
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WiKTEB  FLOW. — Stsge-discharge  relation  at  times  seriously  affected  by  ice. 
DiTEssioNs. — ^None  of  any  importance  above  station. 
Regulation. — ^None. 
AccuaACT. — ^Records  fair. 

D%9charge  measurements  of  Snake  Creek  ne^ir  Baker,  Nev,,  during  the  year 

ending  Sept,  SO,  1915, 

(lUd*  bf  A.  B.  Purtoo.) 


Datti 

tel^t. 

Dis- 
charge. 

DAto. 

hei^. 

Dis- 
chtffe. 

1^    J. 

Feet 
L77 
2.08 

Sec.-ft. 

8.1 

13.2 

July   11 

Feet. 
2.08 
L71 

Sec-ft. 
12.8 

Joiy  11 

Sept.    6  . 

xo 

Daily  discharge,  in  second- feet,  of  Snake  Creek  near  Baker,  Nev,,  for  the  year 

ending  Sept,  SO,  1915. 


D«y. 

May. 

JOIM. 

July. 

Aug. 

Sept 

iHy. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

9.0 
9.8' 

11 

11 

14 

10 
17 
23 
36 
30 

32 
25 
32 

86 
30 

25 
25 
25 
23 
11 

21 
17 
17 
10 
10 

14 

14 
14 
14 
13 

0w9 
0i9 
0w9 
&9 
0w9 

0i9 
&9 
&3 
5.4 
5.4 

4.7 
4.7 
4.4 
3.8 
8.8 

2.0 
2.5 
X3 
2.2 
XI 

L9 
L9 
1.9 
1.7 
L9 

11 
8.5 
4.7 
8.4 

2L8 

10 

&9 
Ow9 
9.0 
9lO 
7.7 

0i9 
&9 
&9 
&9 
9lO 

&9 
0w9 
0.9 
9lO 
&1 
9.0 

30 

39 
39 

39 
39 

30 
34 
84 
84 
30 

30 
30 
30 
29 
25 

11 
11 
11 
U 
11 

10 

10 
9.0 
9.0 
9lO 

8.5 
&1 
7.7 
0i9 

0.9 
0w9 

3.8 
8.8 
3.8 
3.8 
3.8 

8.8 
3.8 
3.7 
8.0 
3.5 

3.4 

3.2 
3.1 
3.0 
2.9 
2L8 

2.1 

1. 

3.2 

17 

L9 

I 

18 

1.9 

4 

19 

1.9 

s. 

ao 

1.9 

t 

2! 

1.9 

7 

22 

L9 

g. 

23 

1.9 

% 

24 

1.9 

10 

25 

L9 

u 

20 

L7 

12. 

27 

L7 

Q 

28 

L7 

14 

29 

L7 

14. 

80 

L0 

31 

NaTm.~I>i9eharge  detennlned  from  a  fairly  well  defined  rating  curve.    Discharge  Aug.  23  to  Sept.  4 
taterpolated  because  at  uncertainty  of  gage  readings  during  period. 

Monthly  discharge  of  Snake  Creek  near  Baker,  Nev,,  for  the  year  ending 

Sept,  SO,  1915, 


Month. 


Discharge  hi  secood-fiaet. 


ICaximum.  Minimum.      Mean. 


Run-off 
(total  hi 
acre-feet). 


Acci> 
racy. 


May  18-81. 


July 

August 

Iqytember.. 


9.0 

39 
25 
0.9 
11 


9.0 
0.9 
2.8 
1.0 


7.08 
28.2 
13.0 
4.00 
2.03 


244 
1,080 
836 
283 
150 


The  period. 


3,200 
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BAZBB  OBXBS  VEAS  BAXSK,  VST. 

Location.— In  sec  14,  T.  18  N.,  R.  09  B.,  about  200  feet  below  the  mouth  of 
Quinn  Young  Greek,  1^  miles  below  Pole  Creek,  li  miles  below  the  Nar- 
rows, and  about  4  miles  west  of  Baker,  White  Pine  County. 

Dbainage  abea. — ^Abont  10  square  miles  (measured  on  maps  issued  by  Forest 
Service). 

Records  AyAiLABLB.->August  12,  1913,  to  November  90,  1915  (fragmentary)  ; 
station  discontinued. 

Gaok. — Stair  gage  with  one  inclined  and  two  vertical  sections,  on  right  bank; 
read  twice  a  week  by  W.  H.  Kious. 

DiscHABGE  MEASXTBEMENTS. — Made  by  wadiug. 

Channel  and  control. — ^Bed  composed  of  gravel  and  large  stones;  fairly  p^ 
manent  Channel  rough  and  steep.  Banks  moderately  low;  rifi^t  bank 
subject  to  overflow  at  extreme  high  stages;  small  overflow  channel  on 
right  side. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.2  feet  June 
11  and  18  (discharge,  100  second-feet) ;  minimum  stage,  1.32  feet  Septem- 
ber 6  and  9  (discharge,  4.4  second-feet). 

1913-1915;  maxiqium  stage  recorded,  3.0  feet  June  2  and  5,  1914  (dis- 
charge, 170  second-feet) ;  minimum  mean  daily  discharge,  2  second-feet 
January  6  and  9,  1914  (stage,  1.4  feet). 

Winter  flow. — Stage-discharge, relation  seriously  affected  by  ice  gorges;  gage- 
height  observations  discontinued  during  winter. 

Diversions. — None  above  station. 

Regulation. — None  so  far  as  known. 

Accuracy. — Records  fair;  impracticable  to  obtain  daily  gage  readings,  and  the 
readings  themselves  are  uncertain  at  times. 

Di80h4irge  mea9urement9  of  Baker  Creek  near  Baker,  Nev.,  during  the  period 
May  i,  191S,  to  June  22,  1916. 


Date. 

Made  by— 

Oace 
height. 

We- 

diarge. 

1015. 
May    1 

July  10 
10 

A.  B.  PurtoD 

FeeL 
1.50 
l.«8 
1.68 
1.82 

1.80 

8.6 

do 

do 

37.6 
28.0 

8«pt    • 
WW. 

JtUM  2^ 

....  do 

4.4 

T/.  W.  Jordan 

89.2 

•  A  new  oaoal  diverting  above  the  gage  wai  oanying  7.8aeoond-leet  on  this  datei 
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DmOp  diBcharge^  In  •eoond-feet,  of  Baker  Creek  near  Baker,  Kev.,  for  the  period 
Oct.  i,  19H,  to  Nov.  SO,  1915. 


Day. 

06L 

Not. 

D«e. 

Mat. 

Apt. 

May. 

Jam. 

July. 

Auf. 

8^t. 

Oct. 

Not. 

L 

8.6 

70 

4.0 

1. 

a« 

8.6 

8.6 

a. 

8.0 

a6 

5.1 

4. 

8.6 

85 

5.8 

«. 

8.6 

4.0 

t 

8.6 

8.6 

8.6 

8.6 

7 

a. 



8.6 

..  .    . 

70 

.... 

4.4 

4.0 

f. 

8.C 

8.6 

4.4 

n. 

&6 

» 

8.6 

4.0 

IL 

8.6 

8.6 

100 

a. 

4.4 

2.7 

tt. 

&6 

5.8 

M. 

17 

6.4 

15 

8.6 

8.6 

85 

4.4 

». 

&• 

8.6 

17. 

8.6 

100 

5.8 

2.7 

Vk 

39 

». 

8.6 

**•"••• 

4.0 

2.7 

m. 

8.6 

8.6 

17  - 

• 

n 

» 

5.8 

a. 

8.6 

8.6 

8.6 

« 

a. ^. 

8.6 

17 

u. 

5.8 

5.8 

17 

2L 

29 

m. 

8.6 

4.0 

4.0 

r 

8.6 

&6 



8.6 

13 

5.4 

5.8 

». 

» 

». 

1 

4.0 

3B— ........  .. 

8.6 

8.6 

8.6 

8.6 

8.6  ' 

5.8 

4.0 

a. 

5.4 

NoTS. — Diaohant  doUnntiwI  Cram  a  fiirly  waU-dtflnad  raUng  corra.    Raoord  diaoontinaad  Dao.  16k 
mt,  to  Mar.  H  wUL 

Momthly  dUcharge  of  Baker  Creek  near  Baker,  Nev.,  for  the  period  Oct.  i» 

19U,  to  Nov.  30,  1915. 


Month. 


Diaoharga  tD  tacond-faat. 


Mazintuni.  ufa»i«*mn-     Maan. 


Rmhoff 

(total  in 
acro-faat). 


ACQQ- 

laoy. 


1914-lS. 


Saoembar  1-15.. 

lfBRlll5-«.... 


fiK: 


Wy.. 


AxmM 

Oabbar.... 


8.6 
8.6 
8.6 
8.6 
8.6 

20 
100 

26 
8.6 
6.4 
5.8 
4.0 


ao 

8.6 

8.0 
8.6 
8.6 
8.0 
70 
8.6 
5.4 
4.4 
4.0 
17 


8.57 
8.60 
8.50 
8.60 
8.60 
2L7 
81.0 
24.7 
6.72 
5.50 
4.46 
8.40 


527 

618 

258 

290 

512 

1,880 

4,870 

1,520 

418 

827 

274 


D. 

a 
a 
c. 

S: 

D. 
D. 


llo«B.--MeandatannlnadbTtntarpolatincdaflTdlidiaiiaforda7Bonwliicligafawa8Dotiaad.   Masdma 
aad  mbiima  only  lapraaant  oaOhaifa  on  daya  unon  gafa  was  laad. 

OLKWMUJn  CMXKK  MXAm  OSOXOLA,  VST. 

Loo4TioH.^Iii  iec  19,  T.  16  N.,  R.  97  B.,  aboQt  li  miles  toothweat  of  the  OleTe- 
laiid  ranch  bulldliifs,  8  mllea  below  month  of  canyon,  7  miles  below  junction 
of  North  and  South  forks,  abont  12  miles  northwest  of  Osceola,  White  Pine 
County,  and  45  miles  by  road  southeast  of  Ely. 
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BUEPAOE  WATEB  SUPPLY,  1915,  PABT  X. 


Dbainaob  abea. — ^About  82  square  miles  (measured  on  maps  issued  by  Forest 

Service). 
RscoBDS  AVAILABLE. — May  29,  1914,  to  September  30,  1915. 
Qages. — No.  1  or  lower  gage  is  vertical  staff  on  left  bank  about  500  feet  above 

dlverson  dam  for  main  irrigation  ditches,  installed  July  10,  1915,  at  same 

site,  but  datum  0.92  foot  higher  than  inclined  staff  installed  August  10,  1913. 

No.  2,  or  upper  gage,  is  vertical  staff  on  right  bank  about  a  jnlle  above 

gage  No.  1  and  200  feet  above  a  ditch  that  Is  used  intermittently. 
On  account  of  its  accessibility,  gage  No.  1  is  read  except  when  water  is 

being  carried  In  the  upper  ditch;  readings  are  obtained  about  three  times 

a  week  by  L.  Snyder  (for  dates  that  each  gage  was  used  see  footnote  to 

cable  of  daily  discharge) . 
DiscHABGE  icEAsuBEMENTS. — ^Made  by  wading. 
Channel  and  control. — ^Bed  composed  of  coarse  gravel  and  small  boulders  with 

steep  gradient;  fairly  permanent,  but  likely  to  shift  during  higZ    water. 

Conditions  are  similar  at  the  two  gages,  but  the  control  for  the  upper  one 

is  more  permanent.     Banks  moderately  low,  with  a  fringe  of  willows; 

subject  to  overflow  at  extremely  high  stages. 
Extremes  of  discharge. — ^Maximum  discharge  for  year,  30  second-feet  June 

8-10  (stage,  lower  gage,  1.25  feet) ;  minimum  discharge,  5.0  second-feet 

September  28-30  (stage,  lower  gage,  0.96  foot). 
1914-15:  Maximum  discharge,  44  second-feet  June  3,  1914  (stage,  uppei^ 

gage,  1.40  feet) ;  minimum  discharge,  5.0  second-feet  September  28-80,  1915 

(stage,  lower  gage,  0.96  foot). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  at  times ;  flow 

determined  from  observer's  notes  and  climatic  data.     Water  is  usually 

diverted  between  gages  during  winter. 
Diversions. — Gage  No.  2  is  above  all  diversions. 
Regulation. — Discharge  as  given  shows  the  natural  flow  of  stream,  as  the 

lower  gage  is  not  read  when  water  is  being  diverted  between  the  gages. 
AcctJRACT. — ^Records  only  fair,  owing  to  impossibility  of  obtaining  daily  gage 

readings. 

Discharge  tneaaurementt  of  Cleveland  Creek  near  Osceola,  Nev,,  during  the  year 

ending  Sept.  SO,  1915, 


[MadA  by  A.  B.  Purtoo.] 
At  Gage  N«.  1  (l^«rfu«.) 


Date. 


Dia- 
charga. 


Date. 


Oan 
hei^t. 


Dis- 
charge. 


May    1«. 
July  10... 


Feet. 
1.27 
1.15 


8ec.-ft. 
15.2 
11.9 


Sept.  5.. 


Feet. 
1.04 


aec,-ft, 
«.6 


At  Gage  Ne.S(«i»er  gage). 

Date. 

he^ 

Dis- 
ehaige. 

Dmt*. 

h^t 

Die- 
ehaige. 

Apr.  30« 

Fed. 
1.00 
.99 

U.7 

8«pt.  • 

Feet 
0.88 

Sic-ft, 
7.0 

jb&  9?............:!I!;:i;.. 

•Water  being  diverted  betwean  the  two  gagaa. 
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D^Up  dUekarpe^  in  teetmd-fmtf  of  Clevatond  Creek  nemr  Oiceola,  Nev.,  for  the 
year  ending  Sept  30, 1915, 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auf. 

B«|>t. 

1 

9.7 

8.3 

J 

&s 

9.7 



'■'i'i* 

"iT 

11 

16 

28 

6.2 

9.7 

8.3 

11 

""i7* 

28 

7.2 

t.0 

8.3 

8.8 

6.6 

8.3 

28 

6.6 

9.0 

8.8 

7.6 

11 

18 

8.2 

7.5 

8.3 

30 

11 

17 

6.6 

M 

9.0 

8.S 

8.3 

8.8 

30 

12 
9.8 

8.0 
7.5 

6.2 

U 

9.7 

U 

Q. 

9.0 

7.2 

8.3 

18 

6.6 

a....". 

9.7 

8.3 

26 

"9.'8* 

7.5 

14 

8.6 

7.2 

8.3 

12 

21 

15. 

8.3 

7.6 

7.8 

6.6 

B. 

8-5 

14 

"u 

""u 

14 

24 
25 

*"*22* 
22 

20 

9.5 

17 

8.3 

8.3 

8.3 

6.6 

IS 

8.5 

9.7 

18 

•  9.5 

7.2 

» 

8.3 

8.3 

6.2 

9 

9.7 

8.3 
8.3 

13 

9.2 

6.8 

a 

8.5 

8.3 

8.3 

B 

7.6 

* 



""5.7 

a 

8.5 

16 

22 

13 

8.8 

M 

8.3 

8.3 

8.3 

5.4 

B 

9.0 

9.7 

i6 

""is* 

18 

19 

12 

9.2 

6.5 

B. 

7.2 

8.3 

5.4 

J7 

9.7 

8.3 

i2 

9.2 

8.5 

6.2 
9.8 

8 

9.0 

8.3 

8.3 

5/0 

B 

6.6 

9.2 

B 

7.6 

5.0 

u 

8.5 

8.3 

9.2 

23 

md  Aa^  4-81.  Mean  discharge  estiiu..^,  wu  •»w«uu.  ^m.  m^,  ^^.  w-^.,  .  »««.«»^-.«^..  •»»  .^.  .^  .,  .^ 
aeoDd-wet;  mean  flofir  estimated  12  second-feet,  Jane  28  to  July  9,  on  account  of  uncertainties  in  the 
nrnhirfcht  record.    Alloiranoe  should  be  made  for  probable  diixerence  in  flow  past  the  two  gages  eren 


1  no  water  is  being  diverted  between  them.    (See  list  of  measurements.) 


Mcnthlp  diicharge  of  Cleveland  Creek  near  Osceola,  Nev.,  for  the  year  ending 

Sept.  90,  1915. 


[Drainage  area,  32  square  mUes.] 

Month. 

Discharge  in  secood-feet. 

Run-off 
(total  in 
acre-feet). 

Aooo- 

Ifa-rimntn. 

Minimum. 

Meen. 

noj- 

October 

9.0 

9.7 

9.7 
9.2 
8.3 
9.2 

18 

25 

30 

8.5 
6.6 

8.76 
8.97 
7.25 
8.09 
8.06 
8.30 
13.3 
19.5 
30.7 
10.1 
7.19 
6.10 

639 
634 
446 

497 
447 
610 
TBI 
1,200 

621 
442 
363 

C. 

November 

B. 

IVmber .... 

D. 

JuRury 

D. 

Fdvntfy 

7.2 
7.6 

11 

16 

B. 

^Sl7.. :.:..!. ....!.:....! :..;::"..:::. 

B. 

April 

B. 

mK 

B. 

jSi::::::::::":::::":":"::::"":":""::;:: 

B. 

Joly 

7.6 
6.2 
6.0 

C. 

4nrifft . ,                

8.3 

6.6 

C. 

ffnt^mbfr 

a 

The  Tear 

ao 

5.0 

10.5 

7,620 

Hon.— MonthlT  totals  obtained  by  interpolating  discharge  for  days  on  which 
Ifizimaaod  minnna  only  for  days  on  which  gage  was  read. 


\  not 
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SUEFAOE  WATER  SUPPLY,  1916,  PART  X. 
OVXXAVT  OREXK  ITEAX  OVBSAn,  HZT.^ 


LdOATioN.-7-Iii  sec.  25,  T.  11  N.,  K.  58  E.,  at  highway  bridge  at  Gazier*8  rancb, 
on  road  from  Ely  to  ToDopah,  2  miles  above  Currant,  Nye  County,  and  2% 
miles  below  inflow  from  Cazier*s  reservoir. 

DsAiNAGE  ABEA. — ^Not  measured. 

BxcoBDS  AVAILABLE.— May  5  to  September  80,  1913 ;  May  25,  1914,  to  September 
30,  1915. 

Gage. — ^Vertical  staff  nailed  to  downstream  side  of  right  abutment;  read  once 
daily  by  Edmund  Cazier. 

DiscHASOE  MEAsuBEMENts. — Made  by  wading  or  from  bridge  at  gage. 
'  Channel  and  contbol. — Bed  composed  of  gravel  and  boulders ;  will  probably 
scour.    One  channel  at  all  stages.    Banks  high  and  dean.    Control  was 
changed  in  April,  1914,  by  •riprap  walls  built  to  protect  bridge. 

Extbbmes  of  dischaboe. — ^Maximum  stage  recorded  during  year,  3.5  feet  April 
80  and  May  1  (discharge,  24  second-feet) ;  minimum  discharge,  2.6  second- 
feet  S^tember  28  (stage,  2.6  feet). 

1913-1915:  Maximum  occurred  in  1915  (see  preceding  paragraph)  ; 
minimum  discharge,  2.6  second-feet  September  3,  1913,  and  September 
28,  1915. 

WiNTEB  FLOW. — Stago-dlscharge  relation  not  seriously  affected  by  ice;  open- 
channel  rating  curve  used;  f^  by  springs  in  canyon  about  half  a  mile 
above  gage^ 

DiVBBSiONS. — ^Three  small  irrigation  canals  divert  water  above  gage;  total 
capacity  3  to  5  second-feet 

Regulation. — Flow  somewhat  affected  by  inflow  from  (3azler*8  reservoir  and 
by  changes  in  irrigation  canals  above  gage. 

AcouBACT. — Records  fair. 

Discharge  measurements  of  Currant  Creek  near  Currant,  Nev.,  during  the  year 

ending  Bept  SO,  1915, 


[Made  by  A. 

B.  Purton.] 

Date. 

beiS^. 

Dis- 
charge. 

Date. 

hd^t 

DiB- 

cbai^. 

Jnlyg 

Feet. 
2.04 
2.04 

""■to.* 

10.7 

Sept.? 

Feet. 
2.65 

8ee.^ 
4.2 

8.:.:;::;::.:!::!..".... 

*-  Called  Currant  Creelc  at  Cazier'i  ranch  in  previoua  reports. 
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DmHp  tkicHarge,  in  8€ConS-fee$,  of  Currant  Creek  near  Currant,  Nev.,  for  the 
year  ending  Sept  SO,  1925. 


Day. 


Oct. 


N07. 


Dm. 


Jan. 


Feb. 


Mar. 


Apr. 


lUy. 


JvOMb, 


July. 


Aug. 


Btpt. 


6 

7 

8 

9 J9 

». 


U... 
U... 
13... 
M... 
15... 


IS.. 
17.. 
IS.. 
».. 
».. 

a., 
a.. 
s.. 

84.. 

».. 
%., 

27.. 
28.. 
».. 
M.. 

a.. 


3.6 
3.6 
3.6 
4.8 

6.6 
6.6 
S.6 
5.6 
6.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.7 
5.7 
5.8 

5.8 
5.Q 
5.Q 
6.0 
6.0 

6.1 
5.6 
5.6 
5.6 
5.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
6.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

6.6 
5.6 
6.6 
5.6 
5.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
6.6 
5.6 

6.6 
5.6 
5.6 
5.6 
5.6 

5.6 
6.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 

5.6 
5.6 
5.6 
5.6 
5.6 


5.6 
5.6 
5.6 
5.6 
5.6 

6.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
7.3 
8.1 

0.0 
0.0 

12 

18 

13 

13 
13 
16 
16 
16 

16 
15 
16 
30 
34 


14 
14 
13 
13 
13 

13 
13 
13 
14 
IS 

13 
13 
13 
13 
13 

13 
14 
14 
13 
13 

10 
10 
10 
10 
10 

10 
•  10 
10 
10 
13 


13 
13 
13 
13 
13 

13 
13 
11 
10 
10 

0.0 
0.0 

10 

10 
0.0 

0.0 
10 
0.0 
0.0 
8.1 

8.1 
8.1 
8.1 
8.1 
8.1 

8.1 
8.1 
7.3 
6.4 
5.6 
5.6 


5.6 
5.6 

6.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 

6.6 
5.6 
5.6 

6.4 
0.0 
8.1 
7.3 
7.3 

7.3 
6.4 

5.6 
5.6 

5.6 

5.6 

5.6 
5.6 
6.6 
5.6 
5.6 


5.6 
5.6 
6.6 
5.6 
5.3 

4.7 
4.3 
4.3 
4.3 
4.1 

4.0 
8.0 
8.0 
8.8 
8.7 

8.6 
3.5 
8.4 
8.4 
8.8 

8.3 
8.1 
8.0 
2.0 
2.8 

8.8 
3.7 
2.6 
5.0 
5.0 


NoTB.— Disdiarge  obtained  from  two  corves;  one  fairly  well  defined  between  4  and  16  aeoond-fMt, 
fppKabie  Oct.  1  to  Sept.  0;  the  other,  poorly  defined,  applicable  Sept.  28  and  80.  Ditobarge  Sept.  10-» 
Mvpolated  oo  aooount  of  shift  in  oontrol.  Increased  ducbarfe  Sept.  20  was  due  to  closinf  head  fates 
QfCBoals  diverting  above  gates.   Disebarge  interpolated  for  days  on  which  gage  was  not  read. 

Monthly  discharge  of  Currant  Creek  near  Currant,  Nev.,  for  the  year  ending 

Sept.  SO,  1915, 


Month. 

Diabfaarge  in  seoood-fiet 

RmHiff 
(total  In 
acre-fliet). 

Aooo- 

Maximum. 

IfinfrnqiiBT 

Mean. 

faoy. 

Octoter 

6.1 
5.6 
5.6 
5.6 
5.6 

24 

14 

18 
O.f 
5.6 

8.6 
5.6 

5.6 
5.6 
5.6 

5.6 

10 
5.6 
5.6 

2.6 

6.40 
5.60 
5.60 
5.60 
5.60 
5.60 
10.2 
15.2 
11.8 
0.81 
6.00 
8.06 

882 

888 
844 
844 

811 
844 
607 
085 
702 
673 
860 
2M 

0 

NoTtmbcr 

C. 

Dtonnber 

c. 

wT:* 

c. 

wirwy:::::::::::::::::::. :::::::::::::::::::::: 

c. 

ifiS^::::::::::;::::::::::;:::::::::::::::::::: 

c. 

Aprti 

0. 

16^,; 

c. 

JSe....;:;;:....:::. ..;.:.: :.:,:;:;::::: 

0. 

Wy 

B. 

miast.::;:;: ..;;.!; 

B. 

fcpUbi::::::::::::::::::::::::::::::::::::::::: 

0. 

TheyMT 

M 

2.6 

7.46 

5,430 
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122  BURFAOE  WATBB  SUPPLY,  1915,  PAET  X. 

SALTOK  SKA  BASIN. 
8ALT0H  SEA  HEAB  8ALT0H,  OAL. 

Location. — ^Near  the  mouth  of  Salt  Creek,  about  a  mile  west  of  Durmld,  about 
2}  miles  east  of  Salton,  Riverside  County,  and  7  miles  east  of  Mecca. 

liECOBDs  AVAILABLE. — ^November,  1904,  to  September  80,  1915. 

Gagb.^ — Vertical  staff  in  several  sections  fastened  to  piling.  Qage  is  gradu- 
ated to  feet  and  inches  and  is  Inverted  (reads  down),  with  its  zero  at  6.1 
feet  above  mean  sea  level,  United  States  Geological  Survey  datum.  To 
obtain  depths,  subtract  reading  from  279.6  feet,  because  the  lowest  point 
in  bottom  of  Salton  Sea  is  at  273.5  feet  below  mean  sea  level,  Unite^  States 
Geological  Survey  datum.  Gage  is  read  by  an  employee  of  Southern 
Pacific  Co.  Original  gage,  November  1,  1904,  to  February  26,  1906,  was 
established  by  New  Liverpool  Salt  Co.  at  a  point  about  3^  miles  north- 
west of  Salton ;  it  reads  depths  directly.  First  Survey  gage,  March  2,  1906, 
to  June  5, 1906,  half  a  mile  west  of  Salton,  also  reads  depths  directly.  First 
Southern  Pacific  Co.'s  gage,  June  6,  1906,  to  July  5,  1909,  was  at  present 
site,  with  its  zero  at  6.8  feet  above  mean  sea  level,  United  States  Geological 
Survey  datum ;  readings  from  its  inverted  scale,  subtracted  from  280.35  feet, 
gave  depths  in  Salton  Sea.  Second  Survey  gage,  July  6,  1909,  to  April  21, 
1914,  located  at  the  same  place,  read  elevations  below  mean  sea  level. 
United  States  Geological  Survey  datum;  readings  subtracted  from  273.5 
feet  gave  depths.    The  present  gage  has  been  read  since  April  24,  1914. 

ExTBEMES  OF  DEPTH. — Maximum  depth  during  year,  42.45  feet  October  2;  min- 
imum depth,  38.25  feet  September  24. 

1904-1915:  Maximum  depth,  76.0  feet  February  10  to  March  29,  1907; 
minimum  depth,  no  water  at  gage  November  1  to  14, 1904. 

Cooperation. — The  Southern  Pacific  Co.  has  furnished  the  record  since  June 
30,  1914. 

Area  of  sea  was  443  square  miles  January  1,  1909. 

Practically  all  the  water  now  received  by  Salton  Sea  enters  by  Alamo  and 
New  rivers,  chiefly  the  former.  These  rivers  run  through  Imperial  Valley  and 
are  drainage  channels  for  excess  and  waste  waters  from  the  irrigation  system 
and  from  the  power  plants.    The  following  table  shows  the  depth  of  Salton 


^History  of  gages  previously  published  in  water-supply  papers  incomplete  and 
•tatements  regarding  datums  erroneoua. 
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DaOy  depth,  in  feet,  of  Saltan  Sea  near  Saltan,  Cak,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Not. 

Deo. 

Jan. 

F«b. 

Mar. 

•Apr. 

May. 

Jtm*. 

July. 

Aug. 

Sept.- 

1 

41.75 

a 

42.45 

41.1 

39.95 

3 

38.6 

4 .::::::: 

41.85 

40.95 

5 ::::> 

41.5     !  A1  7LK 

% 

41.95 

39.2 

7 

4D.7 

8 

41.7 



9 

42.25 

41.0 

39.76 

10 

38.6 

U 

41.85 

49.25 

12 

41.5 

41.3 

13 

41.85 

39.0 

14 

"^      1 

40.6 

U 

41.65 

1 

16 

42.2 

43.95 

39.6 

17 

38.45 

18 

41.8 

: 

40.2 

19 

.     . 

41.45 

41.25 

99 

41.85 



38.85 

tL 

40.5 

a 

4i.6 

0 

42.1 

40.85 

30.45 

94 

38.35 

95 

41.76 

40.1 

9ft 

,41.4 

41.2 

27 

41.85 

38.75 

a 

40.45 

» 

41.6 

m 

42.0 

40.75 

39.35 

a... 

' 

OWENS  I.AXE  BASIN. 
0WXV8  BZYZB  ITEAX  XOUVD  YAXXET,   OAL. 

Location. — In  tbe  SB.  i  sec.  10,  T.  6  S.,  R.  31  E.,  near  Sheep  bridge,  700  feet 
above  mouth  of  Rock  Creek,  and  2  miles  north  of  Round  Valley,  Inyo  County. 

Drain  AGE  abka. — About  450  square  miles. 

Recosds  ayailabuc. — ^August  4,  1903,  to  September  80,  1915. 

Gask. — ^Vertical  staff  on  left  bank  85  feet  below  bridge;  read  by  William 
Roberts;  datum  differs  from  that  of  the  prevous  gage,  used  prior  to  May 
29,  1907,  which  was  100  ftet  above  the  present  one. 

DiscHABGE  MEA8XJBE1CENT8. — Made  from  cable  at  gage. 

Channel  and  oontbol. — Stream  bed  composed  of  a  rock  and  boulders;  fairly 
permanent    One  channel  at  all  stages. 

SxTBKMEs  OF  DISCHABGE. — Maximum  stage  recorded  during  year,  2.95  feet  at 
10.30  a.  m.  June  30  (discharge,  508  second-feet) ;  minimum  stage  recorded, 
1.83  feet  at  10.27  a.  m.  January  16  (discharge,  156  second-feet). 

1913-1915:  Maximum  stage  recorded,  4.0  feet  June  80,  1907  (discharge, 
1490  second-feet) ;  minimum  discharge,  120  second-feet  September  21,  1918. 

WiNTBB  FLOW. — Shore  ice  exists  at  times,  but  ordinarily  does  not  affect  stage- 
discharge  relation. 

DiYEBsiONS. — ^No  water  is  diverted  above  station. 

Rboulation. — ^None. 

AcouBAOT. — ^Records  considered  good. 

CoopQATioN. — Ckige  heights  and  discharge  measurements  furnished  by  the  city 
of  Los  Angeles. 
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Discharge  meaaurementB  of  Oicens  River  near  Bound  Valley,  Col.,  durinp  the 
year  ending  Sept.  90, 1915. 


. 

[Made  by  J.  E.Jones.] 

Date. 

hei^. 

.  Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Date. 

Oace 
hei^. 

Dia- 
charge. 

Nov.  11 

Dec.  15 

16 

Apr.  7 

Feet, 
2.00 
1.06 
2.00 
2.30 

174 
200 
264 

May  26 

May  27 

June  17 

Feet. 
2.15 
2.20 
2.70 

241 
306 

June  18 

Aug.  18 

Aug.  10 

FeeL 
2.70 
2.10 
2.12 

226 
222 

Daily  discharge,  in  second-feet,  of  Owens  River  near  Round  Valley,  Cal„  for 
the  year  ending  Sept  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

8n>t. 

1 

•  333 
406 

•  370 
335 

•  336 

818 

•  303 
385 
385 

•  378 

370 

•  378 
385 

•  278 
370 

370 
370 

•  378 
386 

•  370 

356 
370 

•  366 
343 

•  349 

366 

•  8tf 
343 
243 

•  356 
370 

356 

•  340 
343 

•  343 
342 

•  236 
230 

•  230 

230 

•  210 

192 

•  204 
216 

•  204 
192 

•  192 
192 

•  192 
192 

•  192 

102 

•  102 
102 

•  184 

m 

•  184 
103 

•  100 
188 
103 

•  103 
103 

•  103 
193 

•  103 

103 

•  186 
181 

•  181 
181 

•  170 
177 

•  184 
103 
181 

103 
170 

•  165 
100 
170 

•  174 
177 

•  174 
170 

•  160 

168 

•  160 
170 
100 

«105 
170 

170 

•  165 
160 

•  165 
170 

•  174 
177 

•  174 
170 
160 

•  163 
164 

•  166 
168 

•  163 

156 
168 

•  169 
170 

•  170 

170 

•  169 
168 
170 

•  174 

177 

•  174 
170 
170 

•  181 
103 

•  184 
177 
170 
103 

•  181 

170 

•  170 
170 
103 

•  184 

177 

•  174 
170 

•  170 
170 

•  178 
185 

•  181 
177 

•  174 

170 
170 

•  170 
170 

•  170 

170 

•  170 
170 

316 

•  106 
177 
170 

•  174 

177 

•  174 
170 

•  170 
170 

•  170 
170 
170 

•  170 
170 

•  174 
177 
181 

•  1^6 

170 

•  174 
177 

•  173 
168 

•  173 

m 

•  173 
168 

•  160 
170 

177 

385 

•  278 
370 

•  378 
385 

•  278 
370 

•  378 
385 

•  378 

370 

•  370 
370 

•  368 
356 

•IS 

•  363 
356 

•  363 

270 

•  256 
242 

•  248 
266 

•  356 

356 

•  368 
270 

•  286 

300 

•  300 
300 
300 
335. 

•ss 

•  286 
285 

•  370 

356 

•  363 
370 

•  363 
356 

385 
243 

•  340 
356 
243 

•  3« 
256 

•  240 
243 

•  336 

220 
242 
242 
242 

•  324 
406 

435 

•  380 

300 

•  800 

318 

•  302 
285 

•  285 

385 

•  357 
320 

•  306 
181 

•  393 
406 
405 
435 

•  806 

870 

•  408 
445 

•  445 
445 

•  465 

486 

•  485 
485 

508 

465 

•  455 
445 
465 

•  445 

436 

•  438 

•  463 
466 

•  455 

445 

•  455 
465 

•  455 
445 

•  445 

445 

•  485 

435 
435 

446 

•  445 

445 

•  455 
466 

•  418 
830 

•  353 
386 

•  335 
885 

335 

•  844 
353 

•  344 
835 

•  844 
853 

•  326 
800 

•  302 

285 

•  364 
243 
343 

•  240 

266 

•  236 
316 
316 
330 

•  223 
216 

•  222 

330 

•  222 

216 

•  336 
356 

•  240 
343 

•  330 

216 

2 

204 

3 

103 

4 •... 

•  204 

5 

216 

6 

•  108 

7 

17D 

8 

•  171 

9 

181 

10 

•  186 

11 

103 

12 

102 

13 

•  186 

14 

181 

15 

16 

«186 
102 

17 

«186 

18 

181 

19 

•  186 

20 

103 

21 

181 

22 

•  176 

23 

170 

24 

•  170 

25. 

170 

26 

•  170 

27 

176 

38 

•  170 

29 

170 

ao 

170 

81 

•  Inttrpolated. 

NoTB.— Disdiarge  determined  from  a  Uiitj  weU-deflned  rating  currt;  discharge  interpolated  when  gage 
heights  were  not  available. 
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Momthiy  di$ehmrge  of  Owens  lUver^near  Bound  FoUey,  Col.,  for  ihe  year  ending 

Sept.  SO,  1915. 


ifootk. 


DIabfattgt  In  MOOBd-lMt 


¥aTtnniin.  Mlnlmnin.     limn. 


Rim-otf 
(total  In 


nej. 


102 
193 
102 
216 


363 
316 


348 

vn 

100 
15§ 
17Q 
168 
343 
339 
181 
835 
210 
170 


361 
307 
178 
170 

m 

175 
368 
373 
363 
431 
368 
184 


156 


348 


17,400 
13,800 
10,900 
10,500 
9,730 
10,800 
15,900 
16^800 
31,600 
36,500 
16,500 
10,900 


180,000 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 


0WEV8  BZYZB  VSAB  BIG  PZVZ,  OAL. 

LocATioif. — ^In  sec  2,  T.  11  S.,  R.  34  SL,  at  Charlies  Butte,  about  11  miles 
southeast  of  Big  Pine,  Inyo  County. 

Oa^nvAOK  ABXiu — ^Not  measured. 

Bbo(»ds  available. — September  20,  1906,  to  September  80,  1915. 

Gage. — ^Vertical  staff  on  left  bank ;  read  once  daily  by  J.  I.  Jones. 

UtscBABOB  MSAsuBEicxifTS. — ^Made  from  cable  at  gage  or  by  wading. 

Ckaxhkl  and  oontbol. — Stream  bed  composed  of  sand  and  gravel;  slightly 
shifting.    Right  bang  high;  left  bank  subject  to  overflow  during  floods. 

Ketskmss  of  dischabgc — ^Maximum  stage  recorded  during  year,  4.2  feet  at 
11  a.  m.  July  7  (discharge,  805  second-feet) ;  minimum  stage,  0.70  foot  at 
8  p.  m.  May  29  (discharge,  86  second-feet). 

190&-1915:  Maximum  stage  recorded,  11.2  feet  January  26,  1914  (ap- 
proximate disdiarge  determined  from  extension  of  rating  curve,  3,220 
second-feet) ;  minimum  stage,  —0.05  foot  June  13,  14,  15,  and  16,  1908 
(discharge,  36  second-feet). 

WnnsB  TLOvr. — Stage-discharge  relation  not  affected  by  ice. 

DnmKSioifS. — On  account  of  diversions  above  station,  the  record  does  not  Iq- 
dlcate  the  total  run-off  firom  the  drainage  area. 

BasruLTioif. — ^Flow  Is  partially  regulated  by  diversions. 

IflCUBAOT. — Records  considered  excellent 

OoarxKATiON. — Oage  heifi^ts  and  discharge  measurements  furnished  by  the  city 
of  Los  Angeles. 


JMoeisrys  meoiuremenU  of  Owm^s  River  near  Biff  Pine,  Cs).,  durinff  the  year 

endinff  Sept.  30, 1915. 

(Mad«byJ.E.Joiief.] 


Dito. 

^ 

diwvi. 

Date. 

hei^ 

Dis. 
charge. 

Data. 

bd^t. 

Dis- 
charge. 

nteL 

8ee.-fi. 

Feet. 

»«fe 

, 

Feet. 

Sec-fi, 

Obl     1 

3.49 

409 

Apr.    9 

2.00 

June  19 

2.80 

453 

Kir.  m 

a.7D 

488 

28 

.90 

108 

Aug.    6 

1.39 

178 

O 

2.17 

451 

May  24 

.88 

108 

10 

.85 

101 

Bic  M 

1.75 

422 

28 

.75 

90 

20 

.80 

100 

^iv   9 

3.51 

887 

Jane    8 

2.46 

407 

28 

.75 

98 

*m^  » 

X90 

49« 

15 

2.80 

490 

Sept.  24 

1.00 

127 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Daily  discharge,  in  Becond-feet,  of  Owens  River  near  Big  Pine,  Cat,,  tor  the 
year  ending  Sept,  30, 1915. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Jiug. 

Sept. 

1 

396 
896 
896 
418 
418 

418 
418 
418 
418 
418 

418 
396 
396 
396 
418 

396 
418 
418 
418 
418 

418 
440 
463 
440 
440 

440 
418 
418 
463 
463 
440 

440 
463 
463 
440 
440 

440 
440 
440 
440 
440 

440 
440 
440 
463 
463 

463 
463 
440 
440 
440 

440 
463 
463 
463 
463 

463 
463 
468 
463 
440 

440 
440 
440 
463 
509 

509 

486 
468 
463 
463 

463 

486 
486 
463 
440 

463 
463 
463 
486 
486 

486 
468 
463 
463 
463 

486 
509 
533 
533 
509 
500 

533 
533 
567 
567 
567 

557 
583 

533 
509 
509 

509 
509 
509 

509 
509 

463 
463 
463 
486 
486 

509 
509 
509 
509 

509 

509 

509 
509 
557 
605 
605 

605 
605 
606 
606 
605 

606 
581 
657 
557 
657 

630 
656 
605 
605 
557 

557 
581 
581 
557 
533 

509 
486 
509 
486 
463 

486 
463 
486 

533 

581 
657 
509 
486 

453 
463 
463 
463 
463 

463 
463 
463 
440 
463 

440 
418 
418 
418 
396 

396 
396 
396 
396 
375 

875 
396 
418 
463 
486 
463 

418 
418 
418 

486 
486 

468 
875 
396 
294 
275 

256 
247 
238 
194 
185 

169 
154 
139 
118 
132 

125 
125 
118 
112 
112 

113 
112 
118 
139 
294 

418 

896 
440 
463 
463 

605 
509 
486 
418 
396 

375 
333 
333 
266 
238 

229 
238 
256 
185 
154 

146 
139 
125 
112 
99 

92 
99 
92 
86 
112 
146 

m 

247 
875 
375 
854 

333 
333 

396 
418 
463 

557 
557 
509 
463 
463 

440 
440 
463 
463 
463 

463 
463 
486 
509 
657 

509 
509 
509 

557 

581 

606 
630 
705 
730 
755 

780 
805 
680 
630 
605 

657 
630 
705 
706 
655 

605 
557 
486 
486 
463 

440 
418 
509 

657 
557 

606 
605 
681 
440 
418 
375 

m 

256 

288 
229 

220 

185 
169 
162 
146 
139 

139 
133 
118 
118 
118 

106 
99 

106 
99 
99 

92 
92 
92 
92 
92 

92 
92 
92 
92 
92 
92 

00 

2 

90 

S 

99 

4 

90 

5 

00 

5 

90 

7 

99 

8 

90 

0 

99 

10 

99 

11 

112 

12 

112 

13 

112 

14 

112 

15 

112 

16 

112 

17 

112 

18 

118 

19 

126 

20 

125 

21 

125 

22 

125 

23 

125 

24 

125 

25 

130 

26 

211 

27 

275 

28 

204 

29 

284 

30 

294 

31 

Non.— Discharge  determined  from  a  weU-deflned  rating  onrre. 

Monthly  discharge  of  Owens  River  near  Big  Pitie,  Cal,  for  the  year  ending 

Sept,  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Acoo- 
racy. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


463 
463 
533 
605 
655 
581 
486 
605 
581 
806 
275 
294 


440 
440 
463 
463 
375 
112 
86 
104 
375 
92 
99 


421 
451 
477 
520 
558 
449 
241 
273 
448 
590 
134 
138 


806 


86 


391 


25,900 
26,800 
29,300 
32,000 
31,000 
27,600 
14,300 
16,800 
26.700 
36,300 
8,240 
8,210 


283,000 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
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0WEV8  &IVXB  yZAB  LONE  PINS,  OAL. 

Location.— In  the  NW.  i  sec.  23,  T.  15  S.,  R.  36  B.,  at  Mount  Whitney  highway 
bridge,  abont  2^  miles  northeast  of  Lone  Pine,  Inyo  County. 

DiAiif  AOE  ABKA. — Not  measurod. 

RxoQBOs  AVAiULBLE. — January  1,  1909,  to  September  80,  1915. 

Gjljgx. — ^Vertical  staff  fastened  to  a  pile  at  downstream  side  of  bridge;  read 
once  daily  by  G.  F.  Marsh.  The  high  water,  January  27-29,  1914,  raised 
the  pi^  to  which  gage  was  fastened  1.83  feet ;  gage  has  not  been  reset 

DiacHABGE  MKA8UBEMKNT8. — Made  from  cable  about  1,000  feet  below  bridge  or 
by  wading. 

CHAinfEL  AND  coNTBOL. — Bed  composed  of  sand ;  fairly  permanent  One  channel 
at  low  stages;  three  or  more  during  floods. 

ExTmsMEs  OF  DISCHARGE. — Maxlmum  stage  recorded  during  year,  6.1  feet  at 
0.90  a.  m.  February  3  (discharge,  729  second-feet) ;  minimum  stage,  1.80 
feet  August  17  and  18  (discharge,  38  second-feet). 

1909-1915:  Maximum  stage  recorded,  10.6  feet  July  7,  1909  (discharge, 
2,050  second-feet) ;  minimum  stage,  2.6  feet  June  27  jto  July  4  and  July  12 
to  19,  1913  (discharge,  6  second-feet). 

Wcrncs  flow. — Shore  ice  sometimes  forms  at  the  station  during  very  cold 
weather,  but  probably  does  not  affect  the  stage^ischarge  relation;  no  ice 
during  1914-15. 

DiTBLsioifs. — Record  does  not  show  total  run-off  from  drainage  area  on  ac- 
count of  diversions  above  station.  The  Los  Angeles  Aqueduct,  which  has 
its  intake  above  the  station,  was  formally  opened  February  13,  1913. 

ftacuuLTioN. — Flow  is  partially  regulated  by  the  diversions  above. 

AocumACT. — ^Records  considered  good. 

GboPKBATioN. — Gage  heights  and  discharge  measurements  furnished  by  the  dty 
of  Los  Angeles. 

iH9ch4trffe  measurementa  of  OweiM  River  near  Lone  Pine,  Cal,,  during  the  year 

ending  Sept,  SO,  1915. 


[liadtbyJ.  E.  Jones.) 

Date 

bS^t. 

Dl». 
charge. 

Date. 

hS^t. 

Dfc». 
charge. 

Date. 

hel^t. 

Db- 
charge. 

OOL    » 

5«r.    2 

©Be.     7 

a 

■v.  » 

Fttl. 
4.10 
4.10 
4.35 
4.10 
4.36 

8tt.-SU 
328 
328 
357 
833 
366 

Apr.  27 

Ifty    17 

21 

June    7 

12 

FeH. 
2.82 
3.30 
8.00 
3.70 
4.30 

Sec-ft. 
134 
200 
163 
264 
372 

July   28 

Sept.  25 

FeH. 
3.80 
2.68 
2.13 
2.30 

Ste,-fL 
284 
135 
67 
75 
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DMly  dUehMTfe,  in  ieoonl-feet,  #/  Owens  Bkfer  near  Lone  Fine,  Oal^  fer  the 
year  ending  Sept.  SO,  1915. 


D»y. 


Oot 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


Ifaj. 


Jane. 


July. 


Aug. 


Sept 


1. 
3. 
S. 
4. 
6. 

6. 
7. 
8. 
9. 

10. 

11. 
13. 

18. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

31. 

33. 
33. 
34. 
36. 

36. 
37, 
38. 
30. 
30. 
31. 


104 
138 
140 
160 
338 

349 
381 
381 
381 
381 

366 

381 
381 
308 
816 

316 
316 
316 
316 
316 

316 
316 
316 
316 
316 

338 
333 
340 
340 
340 
840 


8# 
431 


610 
610 


630 

610 


431 
431 
403 
408 


403 
403 
408 
403 

403 
403 
431 
431 
403 

403 
403 
408 
384 
384 


384 
884 
384 
384 


884 
884 
384 
384 
884 

384 
884 
884 

384 
384 


403 
408 
403 
408 

431 

440 
660 

410 
460 

479 
610 
630 
610 
619 
619 


619 
619 
619 
689 

639 
639 

619 
619 
619 

639 

630 
680 
630 
639 

69 
639 
630 
630 
660 


660 
580 

660 
660 

530 
409 

499 
539 
619 
707 


707 
707 
739 
603 

641 

641 
619 
619 
619 
619 

500 
509 

679 

419 
440 

431 
403 
884 
884 

384 

384 
384 
366 
366 
366 

384 

384 
384 


884 
884 


884 


316 
316 
316 
316 
816 


333 

381 
316 
316 

340 
840 
340 
866 
384 

384 
366 

340 
340 
381 

381 
398 

315 
316 
333 

384 


384 
884 

340 

318 


106 
188 
188 
188 
174 

147 
147 
140 
133 
133 

110 
110 
00 
00 

80 

79 
79 
99 

140 
140 

134 
134 
134 
140 
160 


181 
338 
340 
381 
340 

316 
884 
403 
431 


384 

316 
381 
340 
383 

318 
303 
303 
180 
174 

160 
167 
166 
153 
150 

147 
138 
100 

80 
84 
114 


144 

174 
197 
330 
343 

316 
316 
340 
340 
381 


316 
884 
384 

384 

866 
866 

340 
333 
884 

866 

840 


431 

431 
431 
431 
408 


884 

403 


479 


699 
699 
384 


619 

619 
680 
619 


403 


338 
318 


338 
340 
381 
366 
340 
336 


188 
174 
188 

ao 

188 
107 
147 
138 

80 

79 
74 
61 
63 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
66 
70 

70 
79 
79 
79 
79 

79 
79 
84 
84 
84 

84 
79 
79 
147 
174 


Non.— Dlsohane  detennined  fhun  a  well-defliied  ratine  oorre.   Dlaoharge  ICay  19, 30,  33-35, 37, 88, 31, 
Jane  1,  and  3-6,  Interpolated  when  gage  heigbts  were  not  available. 


Monthly  discharge  of  Otcens  River  near  Lone  Pine,  Col.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Ifi^Tfinnn^.    Minimi;! m.       Mean. 


Run-off 
(total  hi 
acre-feet). 


Aoco- 
racy. 


October... 
November. 
December. 
January... 
February. . 
Maroh 

^.:::::: 

June 

July 

August — 
September. 

Tbeyei 


530 
560 

707 
730 
884 
884 

440 
431 
600 
310 
174 


104 
340 
884 
409 
366 
333 
79 
84 
144 
318 
38 
61 


439 

437 

543 

510 

333 

160 

331 

335 

413 
06.6 
76.3 


739 


319 


17,400 
36,100 
36,300 
33,400 
38,300 
30,500 
9,630 
14,300 
19,300 
35,400 
5,880 
4,540 


331.000 


0WSK8  LAKE  HSAB  LOHS  7ZHB,i  OAL. 

Location. — On  the  west  shore  of  Owens  Lake,  1  mile  north  of  Brier  Siding  on 
California  &  Nevada  Railroad  (Southern  Pacific  Co.),  and  about  9  miles 
south  of  Lone  Pine,  Inyo  County. 

RxooBDS  AVAiLABLB. — ^March,  1908,  to  September  30,  1915. 

^Formerly  Imown  as  **near  Olancha.*' 
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Gaol — ^Vertical  staff,  InstffUed  November  1,  1911,  at  a  bonlder  point  east  of 
railroad  culvert  No.  507B ;  read  once  a  day  by  an  employee  of  the  dty  of 
Loe  Angeles.  Original  gage,  vertical  staff  near  the  old  Smith  ranch,  was 
sobmerged  in  July,  1911,  and  an  ujpper  section  was  installed.  Gage  datum 
before  July  29,  1918,  3,564.90  feet  above  sea  level,  United  States  Geological 
Survey  datum ;  after  that  date,  8,561.90  feet  January  12,  1915,  gage  was 
washed  out  but  was  r^laced  at  same  location  and  datum. 

ExTBEMES  or  8TAQB. — ^1911-1915:  Maximum  stage  recorded,  8.75  feet  March 
16  and  April  7,  1912;  minimum  stage,  4^  feet  November  22  and  December 
4.  19ia 

Cooperation. — ^Records  furnished  by  City  of  Ix>s  Angeles. 


Elevation,  in  feet 

,  Of  Oioens  Lake  near 
Sept.  30 

Lone  Pine 
,  1915. 

f.  Col, 

,  for  the  year  ending 

Day. 

Oct. 

Nor. 

Dec. 

Jad. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ad«. 

Sept. 

I. 

6.60 

2. 

6.2S 

6.50 

7.74 

7.55 

7.35 

7.10 

3 

6.60 

4  . 

7.75 

5 

7.85 

1 



e.35 

7 

s 

.  -  . 

6.30 

6.52 

7.52 

6.30 

9 

7.30 

10, 

7.79 

6.90 

u      

12 

6.50 

.... 

7.75 

a  

6.10 

H 

«.30 

IS       

7.75 

6.81 

16 

17      

6.35 

7.5» 

7.84 

7.45 

IS 

690 

ta    

7.25 

» 

6.32 

a 

7.65 

22       

6.50 

7.75 

s 

7.64 

34           

6.45 

7.87 

7.20 

6.30 

s 

6.00 

X  ,i 

17           

0.30 

6.60 

ag  

a 

6.48 

7.79 

7.70 

"7.66' 

7.38 

30 

5::;:::::::::;: 

KoTK.— To  reduce  eleratioiis  to  mean  sea  level  (U.  8.  Oeoloctoal  Survey  datum),  add  3^70  feet. 

XOCX  OXSEX  VSAS  XOXnb  TALUET,  OAL. 
Location. — ^In  the  NB.  1  SB.  J  sec  9,  T.  6.  S.,  R.  31  E.,  below  highway  bridge 

a  short  distance  above  mouth  of  Pine  Greek,  and  2  miles  northwest  of 

Round  Valley,  Inyo  CJounty. 
Drainage  asba. — ^Approximately  46  square  miles. 
Recobds  available. — ^August  3,  1903,  to  September  30,  1915. 
QAfflL — ^Vertical  stair  on  left  bank  about  600  feet  below  bridge;  read  by  William 

Roberts;  prior  to  July,  1906,  gage  at  highway  bridge. 
DiscHABGE  MEAST7BEMENTS. — ^Msde  from  footbrldgc  at  gage  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  sand  and  cobblestones;  somewhat 

shifting. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.8  feet  at  10 

a.  m.  June  23  (discharge.  111  second-feet) ;  minimum  discharge,  19  secoad^ 

feet  March  28,  31,  and  April  23. 
16345*— 18— wsp  410 9 
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1903-1915:  Biaximum  stage  recorded,  5.0  feet  January  25,  1914  (di«- 
diarge,  360  second-feet) ;  mlnlmnm  stage,  1.0  foot  April  20-23,  1905  (dis- 
charge, 14  second-feet). 

WnvTEB  TLow. — Shore  ice  forms,  bnt  probably  does  not  affect  stage-discharge 
relation. 

DivKBSioNS.— Water  for  irrigation  is  diverted  above  station. 

Rboulation. — ^Flow  partially  regolated  by  diversions. 

AoouaAor. — ^Records  fair. 

CkwPEBATioN. — Gage-height  records  and  current-meter  measurments  furnished 
by  the  city  of  Los  Angeles. 

Discharge  measurementi  of  Roch  Creek  near  Round  VaUey,  Oal.,  during  the 
year  ending  Sept.  SO,  1915. 


[Mftde  by  I.E.  Jones.] 

Date. 

b^t 

Db- 
diaige. 

Date. 

^t. 

Db. 
cfaaiga. 

Date. 

hSS^t 

Db- 

KoT.ll 

Fed. 
1.50 
1.45 
1.80 

20 
24 

May  27 

Feet. 
1.40 
2.12 
1.20 

Sec-ft. 
28 
06 
24 

Aug.  10. 

Feet. 
1.28 

5«.-/». 

Dee.  15 

June  17 

Anr.S 

.  Aug.  18. 

1  '^"»*** 

Daily  discharge,  in  second-feet,  of  Rock  Creek  near  Round  Valley,  CaX.,  for  the 
year  ending  Sept.  SO,  1915. 


Daj. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept. 

1 

•  52 
50 

•  40 
43 

•  42 

40 

•  38 
37 
37 

•  40 

42 

•  47 
52 

•  54 
57 

05 
55 

•  54 
52 

•  40 

41 
30 

•  30 
33 

•  42 

50 

•  52 
53 
40 

•  47 
48 

41 

•  38 
35 

•  84 
88 

•  32 
30 

•  20 
20 

•  31 

33 

•  33 
33 

•  33 
33 

•  32 
30 

•  32 
33 

•  32 

80 

•s 

•  28 
27 

•  28 
80 

•  28 

27 
83 

•31 
20 

•  30 
32 

•  32 

38 

•  82 
30 

•  28 
27 

•g 

•  30 
30 
27 

•  27 
27 

•  27 
26 
27 

•  27 
27 

•  27 
26 

•  25 

24 

•  26 
27 
24 

•  26 
27 

20 

•  20 
30 

•  28 
27 

•  30 
32 

•  30 
20 
30 

•  28 
27 

•  28 

20 

•  28 

27 
80 

•  30 
30 

•  32 

83 

•  33 
33 
83 

•  33 

33 

•  82 
80 
30 

•  86 
86 

•  84 

88 
86 
46 

•  40 

35 

•  35 
36 
46 

•  40 

33 

•  34 
35 

•  38 
42 

•  44 

46 

•  42 

30 

•  37 

35 
33 

•  33 
33 

•  33 

33 
•84 

35 

46 

•  46 
45 
43 

•  40 

37 

•  36 
34 

•  32 
31 

•  30 
28 
31 

•  28 
25 

•  25 
25 
28 

•  26 
25 

•  27 
20 

•  26 
23 

•  24 

25 
•23 

10 

•  20 
23 
19 

21 

•  21 
22 

•  24 
25 

•  25 
25 
25 
27 

•  26 

25 

•  25 
25 

•  25 
25 

•  23 
21 

•  21 
21 

•  21 

22 

•  20 
10 

•  20 
22 

•  23 
22 

•  24 
25 

•  36 

28 
•32 
87 
46 
61 

•  45 
29 

•  26 
24 

•  23 

22 

•  23 
24 

•  26 
27 

20 
27 

•  28 
29 
27 

•  37 
37 

•  37 
37 

•  34 

23 
27 
27 
20 

•  36 
42 

03 

•  00 
86 

•  82 

78 

•  72 
66 

•  68 
70 

•  66 

63 

•  68 
72 

•  77 
83 

•  88 
94 

•  06 
98 

•  100 

103 

•  106 
111 

•  104 

98 

•  98 
98 

•  96 
94 
98 

04 

•  86 

78 

•  77 

n 

•  78 
70 

•  73 
74 

•  70 

66 

•  68 
70 

•  68 
66 

•  65 
64 

•  61 
58 
55 

58 

•  56 

55 

•  58 
62 

•  64 
♦7 

•  45 
43 

•  43 
41 

40 

•  40 
40 

•  39 

38 

•  86 
85 

•  33 
29 

•  28 

26 

•  25 
24 
34 

•  25 

26 

•  25 
24 
28 
26 

•  26 
26 

•  26 
26 

•  25 

24 

•  24 
24 

•  26 
29 

•26 

94 

3 

•  24 

3 

23 

4 

•  24 

5 

24 

• 

•  23 

7 

22 

8 

•  28 

0 

24 

10 

•  24 

11 

24 

12 

26 

18 

•  28 

14 

20 

15 

•  30 

10 

82 

17 

•  82 

18 

32 

10 

85 

30 

•  35 

31 

85 

23 

•85 

23 

35 

24 

•  36 

25 

35 

•  35 

28 

27 

85 

28 

•84 

20 

84 

35 

30 

81 

•  Interpolated. 

NoTK.— Pisdiaree  determined  from  six  rating  curves  as  fdlows:  Oct.  1-16,  well  defined;  Oct.  17  to  ICar.  1, 
talrly  wen  defined  below  60  seoond-feet;  liar.  2  to  Hay  5,  poorly  defined;  If  ay  6  to  June  1 ,  telrly  wen  defined 
below  60  second-feet;  June  2-23,  poorly  defined:  June  24  to  Sept.  30,  fairly  weU  defined  below  00  aecond- 
l9et;  disbharfe  interpolated  for  days  wh«i  gage  heights  were  not  available. 
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Monthly  dUcharge  of  Rock  Creek  near  Round  VdUey,  Cal^  for  the  year  ending 

Bept.  SO,  1915. 


liOOtlL 


Diacbmrge  in  secood-feet. 


Ifft^fingiP-   MKif'wnnffr      Mow 


Rim-off 
(total  In 
acre-fMt). 


Aoco- 
ncy. 


October... 
NofTomber. 
Daoember. 
SmMusarj... 
fwiiruaty.. 
Mncb.... 

^•■-•- 

Jane 

July 

[ 

I 

Theyev. 


66 
41 

as 

M 
46 
46 

37 
61 
111 
M 


46.8 
31.5 
».0 
80.7 
87.1 
29.5 
23.3 
20.9 
87.1 
63.6 
28.8 
29.5 


111 


19 


38.7 


3,850 
1,870 
1,720 
1,890 
3,060 
1,810 
1,380 
1,840 
5,180 
3,910 
1,770 
1,760 


38,000 


C. 
B. 
B. 
B. 

a 
a 
c. 

B. 
C. 
C. 
B. 
B. 


PINS  OXSEX  VEAm  EOXnTD  TALLST.  OAL. 

Location.— In  the  NB.  i  SB.  i  sec.  9,  T.  6  S.,  R.  31  B.,  SOO  feet  above  highway 
bridge,  about  000  feet  above  Junction  with  Rock  Greek,  and  2  miles  north- 
west of  Round  Valley,  Inyo  County. 

Dbaikaob  abea. — About  32  square  miles  above  mouth  of  canyon. 

RxcoBDS  AVAiLABLK. — August  3, 1903,  to  September  30,  1915. 

Gaok. — ^Vertical  staff  on  left  bank;  read  by  William  Roberts.  Prior  to  May  13, 
1908,  gage  was  150  feet  below  liighway  bridge. 

DiscHABGE  HEASUBXMENTS. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  lava  rock  and  sand;  fairly  perma- 
nent. 

KxTBEMSfl  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  5.3  feet  in 
mornings  of  June  27,  30,  and  July  1  (discharge,  140  second-feet) ;  minimum 
stage,  3.25  feet  at  4.25  p.  m.  April  27  and  7.40  a.  m.  April  29  (discharge, 
0.6  second-foot). 

1903-1915 :  Maximum  discharge.  370  second-feet  June  22,  1911 ;  minimum 
stage  recorded,  8.2  feet  June  15,  1913  (discharge,  0.2  second-foot). 

WiNTEB  FLOW. — Ice  occssionally  forms  at  station,  but  probably  does  not  affect 
stage-discharge  relation. 

Diversions. — ^Water  is  diverted  above  station  for  irrigation. 

Rbottlation. — ^Diversions  probably  affect  the  flow. 

AccuEAOT. — ^Records  fair. 

CooPEEATioN. — Gage  heights  and  discharge  measurements  furnished  by  the  city 
of  Los  Angeles. 

DUcharge  measuretnenU  of  Pine  Creek  near  Round  Valley,  Cal.,  during  the 
year  ending  Sept,  SO,  1915. 


(ICide  by  I.E.  Jones.] 

Dtta. 

i^t. 

durge.                         ^^*^ 

hrt^. 

Dl». 
disrce. 

Not.  11 

8.62 
8.66 
8.60 
3.68 

8te.4L 

^.2     IxsmM. 

FtH. 
4.88 
5.16 
8.50 

''\t 

Dec  15    „ 

4.5               18 

123 

Apr.  8 

8.9     Aug.  18 

8.4 

Mm  27. 

5.8        ^ 
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SUBPAOE  WATEB  SUPPLY,  1915,  PABT  X. 


Daily  discharge,  in  $eoond-feet,  of  Pine  Creek  near  Round  VaUey,  Cal^  for  the 
year  ending  Sept.  SO,  1915. 


D.y. 

Oct 

Nov. 

Dec 

Jan. 

Ftb. 

lar. 

Apr. 

M*y. 

7mi0. 

Julj. 

Aug. 

Sept 

1 

«12 
9.0 

•  8.2 
7.4 

•  8.2 

9.0 

•  7.4 
6.8 

10 

•  8.4 

0.8 

•  7.1 
7.4 

•  6.0 
6.8 

7.4 
3.2 

•  3.8 
4.6 

•  3.8 

3.2 
3.2 

•  3.2 
3.2 

•  3.2 

3.2 

•  3.2 
3.2 
3.2 

•  3.2 
8.2 

4.6 

•  4.2 
4.0 

•  4.0 
6.8 

•  4.6 
3.2 

•  Z4 
1.6 

•  4.0 

6.4 

•  4.8 
3.2 

•  8.8 
4.6 

•  3.8 
3.2 

•  3.6 
4.0 

•  3.6 

3.2 

•  3.2 
3.2 

•  3.2 
3.2 

•  3.6 
4.0 

•  3.4 
2.9 
3.2 

•  3.2 
3.2 

•  3.2 
3.2 

•  3.2 

3.2 

•  iO 
XO 

•  1.8 
1.6 

•  1.8 
2.0 

•  1.8 
1.6 
4.6 

•  3.0 
1.6 

•  2.0 
14 
1.6 

•  1.6 
1.6 

•1.8 
XO 

•  1.8 

1.6 

•  1.5 
1.6 
1.1 

•  1.3 
1.6 

8.2 

•  3.6 
4.0 

•  3.6 
3.2 

•  3.0 
2.9 

•  3.0 
3.2 
3.2 

•  3.0 
2.9 

•  3.0 
3.2 

•  2.4 

1.6 
1.6 

•  1.8 
2.0 

•  1.8 

1.6 

•  1.8 
2.0 
3.2 

•  3.2 

12 

•  3.2 
3.2 
4.5 

•  5.2 
6.8 

•  4.9 

4.0 

7.4 
IS 

•  9.4 

6.8 

•  6.8 
6.8 

13 

•  9.4 

6.8 

•  6.2 
4.6 

•  3.8 
8.2 

•  4.6 
6.8 

•  5.2 
4.6 

•  4.2 

4.0 
8.2 

•  2.6 

xo 

•  1.8 

1.6 

•  2.0 
2.4 

13 

•  8.0 
3.0 
iO 

•  2.0 

XO 

•  2.0 
2.0 

•  2.0 
2.0 

•  2.6 
8.0 
2.0 

•  2.0 
2.0 

•  Z3 
Z6 
3.9 

•  3.0 
2.0 

•  XZ 
2.6 

•  13 
2.0 

•  2.3 

2.6 

•  2.8 
2.0 

•  2.0 
2.0 
2.0 

3.9 

•  3.9 
3.9 

•  3.9 
8.9 

•  3.9 
3.9 
3.9 
3.9 

•  3.4 

3.0 

•  3.4 
3.9 

•  3.4 
3.0 

•  3.2 
3.6 

•  3.2 
3.0 

•  2.6 

10 

•  1.4 

.8 

•  LI 
1.4 

•  1.0 

.6 

•  .6 
.6 

•  1.0 

1.4 

•  3.3 
6.2 

10 
19 

•  14 
8.1 

•  6.4 
16 

•  12 

1.8 

•  1.8 
1.8 

•  1.4 
1.0 

1.6 
1.0 

•  1.2 
1.5 
1.0 

•  1.0 
1.0 

•  1.0 
1.0 

•  1.8 

16 
6.9 
16 
8.8 

»7.0 

102 

124 

•  103 

80 

•  76 
71 

•  66 

62 

•  68 
63 

•  00 

66 

•  80 
94 

•  101 
108 

•  103 

98 
118 
118 

•  113 

106 

•  118 
129 

•  129 
129 

•  134 
140 

•  137 
134 
140 

140 
•132 

124 
•126 

130 

•118 

106 
•116 

124 
•116 

108 
•113 

118 
•104 

80 

•  80 
71 

•  71 
71 
62 

71 

•  94 
118 

•104 
80 

•  40 

9.0 

•  9.6 
10 

•  9.6 
9.0 

6.8 

•  6.0 
6.3 

•  4.9 
4.6 

•  3.8 
8.2 

•  14 
L6 

•  L6 

1.6 

•  1.8 
10 

•  1.8 
1.6 

1.6 

•  14 
3.2 

•  3.8 
4.6 

•  3.8 
3.2 

•  3.6 
4.0 

•  3.6 

3.2 

•  3.6 
4.0 

•  4.6 
6.3 

•  3.8 

14 

2 

«10 

3 

1.5 

4 

•  1.8 

6 

10 

6 

•  L8 

7 

1.6 

8 

•  1.6 

9 

1.5 

10 

•1.5 

11 

1.5 

12 

10 

13 

•  1.8 

14 

1.5 

16 

•  1.8 

16 

10 

17 

•  1.8 

18 

19 

1.5 
10 

20 

•  lis 

21 

1.6 

22 

•  1.5 

23 

1.5 

24 

•  1.4 

25 

1  s 

20 

•  14 

27 

1.5 

2S 

•  1.5 

29 

1.5 

30 

1.6 

31 

•  Interpolated. 


»  Estimated. 


Monthly  discharge  of  Pine  Creek  near  Round  Valley,  Cal.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  hi  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aocu- 

Maximum. 

Mtnlnnifn. 

Mean. 

ncy. 

October 

12 
•      6.4 
4.5 
6.8 
13 
13 
3.9 
103 
140 
140 
6.8 
14 

3.2 
1.6 
1.1 
1.6 
1.6 
10 
.6 
1.0 
63 
9.0 
1.6 
1.8 

6.71 
3.77 
113 
199 
6.17 
183 
170 
6.98 

102 

86.8 
3.44 
1.66 

861 

224 

181 

184 

287 

174 

161 

426 

6,070 

6,840 

'212 

99 

B 

November s. 

B 

Peoember x  x  x  . 

B 

January 

B 

FebmMT. XXX..  ^ 

I> 

Mar'-h .  x 

c 

Anrfl 

c* 

iii^.: :..::...;:.::.:..;:.:..:: 

C 

Jmia 

B 

July 

B 

August i 

B 

September 

B 

The  year..... ,.  . 

140 

.6 

18.8 

13,700 
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XONO  LAKE  BASIN, 
novo  LAKE  VSAS  XOVO  LAKE,  OAL. 

Location.— In  lot  6,  SE.  }  NE.  }  sec.  31,  T.  2  N.,  R.  26  B.,  abont  2  miles  sonth 

of  Mono  Lake  post  office.  Mono  County. 
Recobds  AVATT.ABTJ. — Jane  15,  1012,  to  September  30,  1915;  fragmentary. 
Gage. — ^Vertical  staff  fastened  to  willow  tree  about  400  feet  from  Hammon's 

store ;  read  by  F.  B.  Clark. 
ExTBEMEs  or  STAGE. — 1912-1915:  Maximum  stage  recorded,  13.30  feet  May  27, 

1915 ;  minimum  stage  recorded,  7.93  feet  December  11, 1913. 
CocvKKATioiv. — Gage-height  record  furnished  by  United  States  Forest  Service 

Cfage  height,  in  feet,  of  Mono  Lake  new  Mono  Lake,  Oal^  for  the  year  ending 

Sept.  SO,  1915. 


Date. 

beiS^t. 

Date. 

r^x. 

Date. 

>2^t. 

OCL     4. 

10.33 
10.18 
10.05 
10.10 
10.50 

¥w.  1?    .  .  .... 

10.00 
10.70 
10.72 
10.75 

May    4 

13.70 

31 

31 

s;::;:::;:;:::;: 

13.70 

Dee.  30 

Apr.  10 

14 

13.10 

J«n    2S 

a*:;::;;:;:;::;:: 

27 

13.30 

Iieb.  as 

KEZTinve  omssK  veab  xovo  lake,  oal. 

Location.— In  the  SB.  }  SB.  }  sec.  17,  T.  1  N.,  R.  26  B.,  at  ranger  station  in 
Mono  National  Forest,  about  Bi  miles  above  the  mouth,  and  4  miles  south 
of  Mono  Lake  post  office.  Mono  County. 

Dbainaqe  abea. — ^Not  measured. 

Records  available. — ^November  17, 1910,  to  June  25, 1915 ;  fragmentary. 

Gagk. — ^Vertical  staff  fastened  to  cottonwood  tree  on  left  bank,  250  feet  below 
ranger  station ;  read  by  F.  B.  Clark. 

DiscHABGE  ICEASUBEMSNTS. — Made  by  wading  near  gage. 

Ghaivnbi.  and  oontbol. — ^Bed  composed  of  gravel;  practically  permanent 

EzTBEMss  OF  DISCHABGE. — ^Maxlmum  stage  recorded  during  year,  4.0  feet  at 
8  a.  m.,  June  12  (discharge,  356  second-feet) ;  minimum  stage,  2.10  feet 
at  12.30  p.  m.  January  30  (discharge,  18  second-feet). 

1910-1915:  Maximum  stage  recorded,  4.9  feet  June  19,  1911  (discharge, 
750  second-feet) ;  minimum  stage,  2.04  feet  March  2,  1912  (discharge,  12 
second-feet). 

WiKTBB  FLOW. — Stage-dlscharge  relation  affected  by  Ice. 

DivEBSiONS. — ^Water  diverted  above  this  station  for  Irrigating  less  than  IDA 
acres. 

RE3GT7LATION. — ^No  information. 

AccuBAOT. — ^Records  good  for  periods  in  which  gage  Is  read.  Rating  curve, 
which  has  been  used  since  1910,  Is  assumed  to  apply  this  year,  as  current- 
meter  measurements  have  not  been  made  since  June,  1914. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 
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DaUy  dischargct  in  gecond-feet,  of  Leevining  Creek  near  Mono  Lake,  Cal.^  for 
the  year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Fab. 

Umt. 

Apr. 

Jane. 

1 

•39 
39 
38 
37 
36 

36 
a35 
34 
31 
29 

28 
26 
26 
26 
24 

a23 
23 
23 
23 
23 

26 
25 
23 
23 
23 

23 
•23 
23 
23 
23 
23 

23 
22 
22 
21 
21 

20 
20 

a20 
20 

a20 

20 

•  20 
20 

a20 
a20 

20 
20 

•  19 

•  19 
19 

19 

•  19 
19 

•  19 
19 

•  19 
19 

•  19 

•  19 
19 

19 

2 

3 

4 

19 

5 

29 

6 

7 

10 

8 

22 

9 

sao 

10 

11 

12 

350 

13 

14 

841 

15 

16 

17 

18 

29 

19 

20 

29 

21 

330 

22 

22 

23 

24 

25 

312 

26 

27 

28 

31 

29 

30 

18 

SI 

•  Interpolated. 

Non.— Discharge  detennlned  from  a  well-deflned  rating  curve  (see  remarks  under  Accuracy  in  the 
station  description).  Staee-disctaarKe  relation  affected  by  ice  Dec.  14-30.  From  December  to  June  no 
discharge  record  publishea  when  gage  was  not  read.  ICean  flow,  for  October,  27.6  second-feet  (total  run- 
off, 1,700  aere-feet);  lor  November,  19.9  second-feet  (total  run-off,  1,180  acre-feet). 

WALXEB  LAKE  BASIN. 
SAST  WALKEB  EITEB  VSAS  XASOV,  VET. 

Location. — ^In  sec.  26,  T.  12  N.,  R.  25  R..  at  highway  bridge  2^  miles  above 
junction  with  West  Walker  River,  and  7  miles  above  Mason,  Lyon  County. 

Dbainaob  abea. — 1,230  square  miles. 

Records  available. — ^November  21,  1910,  to  September  16,  1912;  July  5.  1913, 
to  September  30, 1915.  From  1902  to  1908  a  station  was  maintained  at  Ross 
ranch,  a  short  distance  above  present  station. 

Oaoe. — Inclined  staff  on  left  bank  50  feet  below  highway  bridge,  August  1, 1914, 
to  September  30,  1915 ;  read  by  Mrs.  J.  H.  Hillbun.  Original  gage,  vertical 
staff  on  left  bank,  November  21,  1910,  to  September  15,  1912,  and  July  5, 
1913,  to  September  30,  1913;  inclined  staff  on  right  bank  set  at  0.31  foot 
lower  datum,  October  1,  1918,  to  June  22,  1914;  temporary  staff  on  left 
bank  25  feet  below  highway  bridge,  July  1  to  July  31,  1914. 

Dischaboe  measubements. — Made  from  highway  bridge  50  feet  above  gage  or 
by  wading. 

Channel  and  contbol. — ^Bed  composed  of  loose  sand.  Banks  cave  in  at  high 
stages.    One  channel  at  all  stages. 
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EmcicBB  OF  DiscHABGB. — Maxlmnin  stage  recorded  during  year,  3^  feet  at 
10  a.  m.  July  5  (discharge,  374  second-feet) ;  minimum  stage,  0.1  foot  Au- 
gust 12-18  (discharge,  1.5  second-feet). 

ldlO-1915:  Maximum  stage  recorded,  8.3  feet  January  26,  1014  (dis- 
charge, 1,470  second-feet) ;  minimum  stage,  1.6  feet  August  6,  1913  (dis- 
charge, zero). 

WoTTEE  fijow. — Stage-^iischarge  relation  affected  by  ice  for  short  periods ;  flow 
estimated  from  observer's  notes. 

DivK&siDNs. — Water  to  Irrigate  about  10,000  acres  is  diverted  above  station. 

BisirrATioN. — Only  the  irrigation  diversions. 

Accuracy. — Records  poor;  rating  curves  not  well  defined. 

DUcharsfc  measurements  of  East  Walker  River  near  Mason,  Nev.,  during  the 
year  ending  Sept,  SO,  1915. 


Date. 

lUdeby- 

beisfat. 

Data. 

Madtby— 

height. 

DIs- 
charg*. 

Od.  14 

L  W  Jord&n .  ........ 

Fut. 
1.90 
2.20 
2.71 

89 
94 

May  5 

June  19 
Aug.  24 

L.W.  Jordan 

•  Feet. 
1.98 
2.30 
.32 

^isC 

Dad  8 

..do 

do 

184 

FibL  11 

do 

A.  B.  Purton 

5.S 

D^ap  discharge,  in  second-fed,  of  Bast  Wnlki^  River  near  Mason,  Nev.,  for  the 
year  ending  Sept.  SO,  1915. 


i>«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Auf. 

Sept. 

1   

94 
94 
106 
106 
106 

106 
106 
121 
121 
121 

106 
106 
106 
94 
94 

106 
106 
106 
120 
120 

120 
13S 
135 
135 
130 

lao 

120 
120 
135 
135 
135 

120 
120 
120 
106 
106 

106 
106 
106 
106 
106 

106 
106 
106 
106 
106 

106 
106 
106 
104 
101 

99 

102 
106 
104 
U4 

112 
109 
120 
117 
114 

112 
123 
120 
117 
114 

113 

88 
88 
88 
88 

88 

88 
78 
78 
78 

68 

66 
66 
66 
60 

60 
60 
60 
51 
51 

51 
58 
65 
72 
80 
89 

112 
109 
107 
104 
113 

111 
108 
106 
102 
99 

108 
105 
91 
88 
04 

54 

54 
54 
54 
54 

46 
46 
46 
46 
46 

72 
93 
104 
117 
117 
117 

130 
130 
130 
117 
117 

117 
117 
104 
104 
104 

95 
03 
93 
03 
93 

93 
93 
93 
93 
93 

93 
93 
93 
03 
93 

93 

.  93 

93 

93 
82 
82 
82 
82 

82 
82 
72 
72 
72 

72 
72 
72 
72 
72 

72 
85 
00 
96 
102 

121 
141 
163 
188 
232 

260 
270 
260 
251 
260 
251 

260 
270 
260 
251 
242 

232 
232 
214 
214 
214 

196 
196 
196 
179 
179 

179 
163 
148 
148 
148 

134 
134 
121 
121 
121 

108 
108 
108 
108 
108 

96 
108 
108 
134 

134 
134 
134 
134 
134 

121 
121 
121 
106 
108 

96 

85 
85 

75 
65 
56 

Jf 

35 
35 
35 
35 
29 
29 

35 
41 
48 
56 
65 

85 
108 
121 
134 
163 

179 
232 
270 
270 
251 

232 
232 
214 
188 
179 

179 
179 
163 
163 
163 

163 
163 
163 
179 
214 

251 
290 
310 
331 
374 

352 
310 
290 
270 
251 
/ 

232 
232 
214 
214 
196 

179 
148 
134 
121 
106 

96 
85 
96 
108 
121 

108 
75 
56 
48 
41 
35 

29 
24 
15 
11 
8 

5 
3 
3 
3 
3 

3 

1.5 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
5 
11 

11 
11 
11 

8 

8 

8 
11 
11 
15 
15 
19 

19 

2. 

24 

3      

29 

4        ..  .  -. 

35 

s    

35 

«   

35 

35 

L 

35 

f       

85 

»  

35 

IL 

35 

BL       

35 

B 

35 

M.     

48 

».   

41 

IL   

41 

r     

35 

IL   . 

29 

B    

29 

M,              

24 

2 

24 

2      

24 

jl,        

24 

>L..„ 

z.         

29 
48 

«.    

48 

r     

41 

%,          

41 

3,    

41 

a.    

41 

a.  

So*«_DH-tiarce  dfeWrmined  from  four  poorly  defined  rating  curves  applicable  Oct.  1  to  Nov.  18: 
ft^j^  tT!!  16  lo  Mar.  16;  and  Apr.  6  to  Sept.  80;  and  by  ^direct  method  for  shifting  control  for  all 
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Monthly  dUoharge  of  BoMi  Walker  River  near  Moion,  Nov.,  for  the  year  ending 

Sept.  SO,  1915. 


lianth. 


Discliargs  in  seoond-feet 


Maximum,  icinimnm.      Me&B. 


Run-off 
(toUlin 
MM-feet). 


Aooo- 
nej. 


October 

November 

December 

January 

February 

March 

fi^:::::::::: 

June 

July 

August 

September 

The  year 


US 

uo 
m 

117 
130 
370 
270 
134 
370 
374 
29 
48 


M 
90 
A 
46 
98 
72 
108 
29 
35 
36 
L6 
19 


116 
108 

8a3 

86.4 
102 
129 
176 

87.8 
161 
183 
&44 

34.3 


374 


L6 


106 


7,070 
6,480 
4,940 
6,2S0 
6,660 
7,030 

10,600 
6,400 
0,680 

11,300 

619 

2,040 


76,600 


B. 
C. 
B. 

a 

B. 
C. 
C. 
B. 
B. 
B. 
D. 
D. 


WALKER  RIYER  AT  XASOV,  HST. 

Location. — ^In  sec.  33,  T.  13  N.,  R.  25  B.,  at  highway  bridge  at  Mason,  In  Lyon 
County,  and  about  4}  miles  below  junction  of  East  and  West  Walker  rivers. 

Dbainaob  asca. — ^2,370,  square  inile& 

Bjbcobds  available. — ^November  21,  1910,  to  September  15,  1012;  July  3,  1913, 
to  September  30,  1916. 

Gage. — ^Vertical  staff  fastened  to  downstream  pile  of  second  bent  from  right 
end  of  bridge ;  read  twice  daily  by  H.  0.  Hansen. 

Discharge  measubehents. — ^Made  from  bridge  at  gage. 

Channel  and  contbol. — ^Bed  composed  of  loose  sand;  control  is  rock  and 
brush  diversion  dam  about  400  feet  downstream  from  gage;  small  canal 
heads  Just  above  right  end  of  dam;  occasional  changes* in  dam  affect 
stage-discharge  relation.    One  channel  at  all  stages. 

BxTBEHEs  OF  DiscHABQE. — ^Maximum  stage  recorded  during  year,  7.1  feet  at 
8  a.  m.  and  5  p.  m.  June  10  (discharge,  1,530  second-feet) ;  minimum  stage, 
4.2  feet  August  26-31  (discharge,  27  second-feet). 

1910-1915:  Maximum  stage  recorded,  8.85  feet  June  21-22,  1914  (dis- 
charge, 3,410  second-feet) ;  minimum  stage,  2.8  feet  May  3-7,  1912  (dis- 
charge, 25  second-feet). 

WiNTEB  FLOW. — Stage-dlscharge  relation  slightly  affected  by  Ice. 

DivEBSioNs. — ^A  large  part  of  the  flow  of  the  East  and  West  Walker  rivers  is 
diverted  for  irrigation. 

Regulation. — ^Flow  affected  by  irrigation  diversions 

AccuBACT. — ^Records  poor  owing  to  unstable  condition  of  dam,  parts  of  which 
were  washed  away  and  replaced  at  different  times  during  year. 


Discharge  measurementi  of  Walker  River  at  Mason,  Nev,, 

ending  Sept,  SO,  1915, 


during  the  year 


Dtte. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Hade  by— 

hS^t. 

Dis- 
charge. 

Got.   13 

L,  W.  Tordftn 

Feet. 
4.68 
4.65 
6.60 

aec4t. 
194 

ao9 

418 

June  ao 
Aug.  35 

L.  W.  Jordan 

Ftet, 
6.20 
4.21 

«-^'- 

Deo.    8 

do 

A.  B.  Purton 

28bS 

lUy    4 

do 
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l>fMy  ^Uekarffe,  in  9ecotui-feet,  of  Walker  River  at  Mason,  Wev.,  for  the 

ending  Sept.  SO,  1915. 


IW). 

Mar. 

Apr. 

May. 

JOM. 

July. 

Aug. 

l«t 

222 

3a 

462 

091 

1,600 

148 

174 

2W 

311 

462 

1,180 

1,000 

139 

174 

232 

311 

462 

1130 

1,000 

104 

174 

232 

343 

419 

1,060 

1,070 

83 

174 

197 

381 

462 

781 

1)140 

83 

174 

197 

343 

606 

741 

1,200 

83 

174 

187 

311 

434 

932 

088 

83 

174 

197 

270 

419 

1,150 

816 

83 

174 

187 

2S0 

462 

1,300 

730 

83 

1»7 

174 

306 

300 

1,530 

787 

76 

210 

174 

379 

390 

1,480 

846 

67 

210 

174 

311 

419 

1,340 

816 

56 

m 

174 

326 

484 

1  140 

816 

44 

m 

174 

326 

484 

088 

758 

41 

197 

174 

343 

440 

816 

675 

41 

197 

174 

343 

462 

088 

546 

40 

210 

174 

343 

532 

1,000 

476 

36 

222 

187 

326 

566 

816 

411 

86 

222 

187 

311 

508 

816 

373 

36 

222 

197 

3a 

440 

876 

336 

S3 

222 

210 

380 

361 

816 

336 

33 

197 

222 

440 

296 

816 

372 

33 

197 

236 

462 

260 

988 

498 

33 

197 

2M 

462 

260 

088 

498 

33 

210 

270 

440 

250 

088 

408 

37 

210 

Sll 

419 

222 

816 

468 

37 

222 

348 

361 

210 

730 

372 

37 

222 

380 

3a 

285 

730 

304 

37 

399 

361 

532 

816 

344 

37 

343 

380 

752 

088 

193 

37 

343 

828 

160 

37 

8«pt 


S3 

86 
41 
44 


47 
47 

a 

44 
46 


47 

a 


39 
40 
86 
86 
37 

38 
39 
39 
40 

40 


58 
56 

61 
68 


Ikyci.— Diacdiarse  determined  tram  seyenl  ntinf  onrres,  only  tairiy  well  defined,  applicable  as  foUowi: 
Od.  V-B,Nov.  M  to  Apr.  lO,  Ajpr.  11  to  Hay  27/7000  11  to  July  21,  July  24  to  Au8. 15,  and  Aug.  17  to 
^h.  Indkxvct  metkiod  for  ahlfUnf  control  used  Oct.  34  to  Nov.  23,  May  28  to  June  10,  July  23  and  28, 
K9(.l«2aiid  Sept.  «-ao.     Tkiadbtirf  Mtlmated,  on  aooount  ci  Ice,  Dee.  16  to  Jan.  9  and  Jan.  18-28,  170 

wonMwl. 

M(mlKlv  discharge  of  Walker  River  at  Mason,  Nev.,  for  the  year  ending  Sept 

SO,  1915. 


Month. 


Diaoharge  in  feocnd-feet 


^aTlTnTim    ^faim^m      Mean. 


RmH)ff 
(total  in 
aore-ieet). 


AooiH 
racy. 


October.. .. 

Deeonber. 
luoary... 
ftbraary.. 
Mardi 


260 
276 
264 


117 
361 


H^.: 


Jtdj 

Aoi?iiit 

fifiptgipber. 

Tbey 


463 
828 
1,530 
1,200 
148 
68 


163 
174 
250 
210 
730 
109 
27 
32 


196 
267 
188 
171 
197 
281 

3a 

435 
978 
634 

54.6 

44.8 


12,100 
15,000 
U,600 
10,500 
10,000 
14,200 
30,700 
31,700 
58,300 
30,000 
3,360 
3,670 


1,530 


313 


336,000 


WALKEB  RIYSX  AT  80HUKZ,  HST. 

Location. — In  sec.  86,  T.  18  N.,  R.  28  B.,  at  highway  bridge  at  Schorz,  in 
Mineral  Gonnty,  8  miles  above  Walker  Lake  and  6  miles  below  dlTersion 
dam  of  the  Walker  River  Indian  Reservation. 

DmATNAGE  ABKA.— 2»860  iQuare  miles. 
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Reoobds  available. — ^July  2, 1913,  to  September  30, 1915. 

Gaqe. — ^Vertical  staff  on  downstream  pile  of  left  abutment  of  highway  bridge, 

about  300  feet  back  of  depot,  August  4,  1914,  to  September  30,  1915;  read 

twice  daily  by  Joe  Mencacci.    Original  gage,  vertical  staff  fastened  to 

tree  on  right  banic  about  one-fourth  mile  above  bridge,  July  2,  1913,  to 

July  1,  1914,  when  it  was  washed  out  by  flood.    Present  gage  at  different 

datum. 
DiscHABGE  MEASUREMENTS. — ^Mado  by  wadiug  or  from  hi^way  bridge. 
Channel  and   contbol. — ^Bed   composed   of  loose  sand;   shifts  occasionally. 

Banks  cave  at  high  stages.    One  channel  at  all  stages. 
ExTBEMEs  OF  DISCHABGE. — ^Maximum  stage  recorded  during  year,  6.85  feet  at 

2  p.  m.  June  12  (discharge,  1,180  second-feet) ;  minimum  stage,  1.95  feet 

September  26-30  (discharge,  4  second-feet). 
1913-1915:   Maximum   stage  recorded,   11.0  feet  June  8  and  9,    1914 

(discharge,  2,530  second-feet) ;  minimum  stage,  1.60  feet  August  17-30, 

September  23  to  October  18,  1913  (discharge,  zero). 
WiNTEB  FLOW. — Stage-discharge  relation  affected  by  ice;  flow  estimated  from 

discharge   measurements,   observer's  notes,  and   United   States  Weather 

Bureau  reports  from  Fallon,  Nev. 
DivEBSioNs. — ^Below  all  diversions. 

Regulation. — Flow  affected  by  irrigation  diversions  above. 
AooxTBAGY. — ^Records  ftiir. 

Discharge  measurements  of  Walker  River  at  Schurz,  Nev„  during  the  year* 

ending  Sept.  SO,  1915, 


Date. 

Made  by— 

Oaee 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Gage 
height. 

DIs- 
charge 

Oct    12 

• 
L.  W.  Jordan 

Feet. 
2.96 
&.00 
4.46 
3.84 

20^ 
138 
228 

1 

May     6 
June   12 
Aug.  10 

Fr^nV  Wp^r .  ,  ^ 

Feet. 
4.58 
«.«7 
2.06 

*"i& 

Dec.  3la 

Frank  Weber 

do V. 

1.110 

Jan.    19a 
Feb.    1 

y^'.'AoV^y//^v^]y.'.'.'.'. 

do 

6.0 

•  Complete  ice  oover  at  control;  no  anchor  ioe.    Stage-discharge  relation  affected. 
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Difly  disch(^ve,  *»  second-feet,  af    yvalker  River  at  Schurz,  Nev„  for  the  year 
J^^^»*^    Scfit.  30,  1915. 


Mar. 

Apr. 

May. 

280 

374 

347 

3M 

347 

394 

280 

347 

358 

380 

374 

370 

374 

380 

370 

366 

314 

304 

38i 

308 

419 

3M 

388 

445 

384 

380 

383 

384 

366 

370 

250 

351 

347 

333 

237 

836 

330 

m 

331 

333 

107 

336 

333 

197 

347 

388 

107 

394 

333 

197 

356 

323 

197 

351 

323 

184 

347 

323 

•    181 

365 

333 

181 

314 

347 

361 

335 

347 

304 

388 

313 

304 

365 

316 

388 

351 

300 

361 

313 

184 

347 

178 

316 

333 

149 

338 

306 

139 

380 

313 

139 

304 

370 

Xaae. 


450 
473 
486 
644 

586 
048 
713 
800 


1,140 
1,170 
1,110 
1,070 
773 

639 
650 
712 
733 
728 


074 
066 
666 
674 

713 
066 
670 
685 
696 


July. 

Anj. 

734 

50 

789 

830 

860 

893 

913 

949 

1,060 

1,090 

844 

840 

723 

674 

674 

615 

560 

557 

399 

349 

365 

227 

229 

234 

301 

334 

350 

350 

182 

127 

114 

91 

Sept 


iion..Di»jnitB  drtennlDed  m&  follows:  Oct  1, 1914,  to  Jan.  16, 1915.  from  a  rating  curve  ftOrly  well 
«S?bitMS5S«»Mco«^-fcw^^  Jan-  17-23and  July  10-21,  by  Indfrect  method  for  shifting  control; 
Sli  tolSJft  toSawttn*  carve  well  defined  between  200  and  1,300  seoond-feet;  July  23  to  Sept.  30, 
!mawtofcm^wefld«ax»d\ip  to  6O0  second-fset  DiacOiarge  estimated  because  of  Ice  from  obserYer'i 
v£;  £i^Lfft  OMSQieii^^  «n^  oUmaUo  records,  Dec  13  to  Jaa  23,  as  In  Uble. 

MoiUhly  diacharae  of  Wolfcer  River  at  Sohurz,  Nev.,  for  the  year  ending  Sept, 

30  f  1915, 


" 

Discharge  in  seoond-feet 

Run-off 
(total  in 
acre-feet). 

Aoci»> 

ILontki. 

Maximum. 

Mjnimiim. 

Mean. 

racy. 

October 

Hvninber 

Deoember 

tawary 

ST!:.::::::::;.:::::::::::::::::::::::::::::: 
i^.::::::..:::.:.:::::::::::::::::::::::::::::::: 

fane. 

faiy 

Angost 

September 

333 
370 
300 
356 
394 
394 
314 
445 
1,170 

6 

S3 
203 
124 
130 
213 
184 
181 
139 
440 

91 
5 
4 

142 

253 

183 

200 

245 

247 

243 

299 

718 

540 
10.9 
4.83 

8,730 

15,100 

.      11,300 

12,300 

13,600 

15,300 

14,500 

18,400 

42,700 

33.200 

670 

287 

B. 
B. 
C. 
C. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 

a 

The  year 

1,170 

4 

257 

186.000 

SWAeSK  OEXEX  VEAB  BRIDOEFOXT,  OAL. 

Location.— In  the  NW.  J  NW.  J  sec  23.  T.  5  N.,  R.  24  E.,  at  highway  bridge 
three-ftoorths  mile  northwest  of  Mono  ranger  station,  and  4i  miles  north- 
west of  Bridgeport,  Mono  County. 

DiAiw  AGE  ABEA.— Not  measured. 

RBcraDS  AVAHJ^Bi*.— J«ne  1,  1911.  to  September  80,  1915  (fragmentary),  when 
the  station  was  discontinued. 

Q^^__Vertical  staff  on  right  bank.  20  feet  above  bHdge,  Installed  August  24, 
laiA  at  datum  LOO  foot  higher  than  that  of  original  vertical  staff  at  same 
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site,  wlilch  was  destroyed  In  the  sprins  of  1914  when  bridge  was  r^ntlt; 
read  by  B.  F.  Tyler. 

DzscHABOB  MKASXTBBicxifTS. — ^Made  from  highway  bridge  or  by  wading. 

Ohannkl  and  oontbol. — ^Bed  composed  of  gravel  and  boulders;  fiUrly  perma- 
nent 

BxTBXMXs  OF  DiscHASGB. — ^Mazimom  stage  recorded  during  year,  2.0  feet  at  5 
p.  m.  May  12  (discharge,  07  second-feet) ;  minimum  stage,  0^  foot  at  8.50 
a.nL  August  30  (discharge,  8.0  second-feet). 

1911-1915 ;  maximum  stage  recorded,  4.1  f^et  June  16, 1911  (discharge,  151 
second-feet) ;  minimum  discharge,  zero  April  20, 1912. 

WnvTEB  FLOW. — Ice  f (urms  for  short  periods,  but  does  not  usually  affect  the  stage- 
discharge  relation. 

DivEBsioivs. — ^No  information. 

RsGUiATioN. — No  information. 

AoouBAor. — ^Records  good  when  gage  was  read. 

OooPERATioN. — Oage  height  record  furnished  by  United  States  Forest  Service. 


Di$charge  tneoiuremenii  of  Stoager  Creek  near  Bridgeport,  Col,, 
year  ending  Sept.  SO,  1915. 
Piade  by  H.  J.  TompUnt.] 


during  the 


Date. 

bei^t. 

diargo. 

Date 

>;^t. 

Db. 
ciiaTipB. 

Not.  38 

Feet, 
a  1.10 
1.25 

20 

Amr.  4 

aoo 

Stc-fU 
9.9 

Mar.  1« 

a  Oage  height  on  old  gage,  2.10  feet.   Ibeon  oontiol  bat  gtagt-dboharge  relation  not  affeeted  therabj. 


DaUy  discharge,  in  second-feet 
year 

,  Of  Stoager  Creek  near  Bridgeport,  Col,, 
ending  Sept.  SO,  1915. 

for  the 

Date. 

Discharge 
in  sec- 
ond-feet. 

Date. 

Discharge 

insec- 
ond^eet. 

Nov.  28 

16 
20 
«7 
«8 
61 

48 

82 
82 

June  26 

22 

Mar.  IS 

Auk.    4 

9.9 

May  12..... 

^     7::::;:;:::::;:;:::::::::::::::;:: 

9.9 

I?:;:;::;::;;:;::::;::::::::::::::; 

18 

9.9 

18 

19 

9.9 

20 

24 

9.9 

Jane  16 

30 

8.0 

17 

Sept.    3 

9.9 



Note.— Discharge  determined  for  days  when  gage  heights  were  available,  from  a  rating  curve  weU 
defined  below  30  seoond-feet.    Monthly  means  not  determined. 

WSST  WALKEB,  &ITEB  VSAS  OOLETILUB,  OAL. 

Location.— In  the  NE.  }  NW.  }  sec  28,  T.  8  N.,  R.  23  B.,  at  mouth  of  Rosa 
Canyon,  head  of  Antelope  Yalley,  and  400  feet  east  of  State  highway,  U2 
miles  above  Terry  ranch  house,  5.6  miles  above  Golevllle,  Mono  County,  and 
about  40  miles  southeast  of  OardnervlUe,  Nev. 

Dbainage  asea. — ^245  square  miles  (measured  on  topographic  maps). 

Rboobds  availabul — June  18  to  September  80,  1916.  October  6,  1902,  to  July 
31, 1908,  a  station  was  maintained  half  a  mile  above  present  gage. 

Gage. — Water  stage  recorder  built  by  S.  P.  Furguson,  Reno,  Nev.,  Installed 
April  29,  1916,  on  left  bank,  16  feet  below  large  yellow-pine  tree  to  which 
upper  section  of  outside  staff  gage  Is  fastened,  and  about  100  feet  at>ove 
Terry  canal  heading. 

DiscHABos  MSAsuBBiCBNTS. — M&de  from  cable  15  feet  above  gage  or  by  wadin^- 

Channel  and  oontbol. — ^Bed  composed  of  large  boulders ;  control  fairly  perma- 
nent ;  gradient  Is  steep.    One  channel  at  all  stages. 
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ErriEMXs  of  dischaboe. — Maximum  stage  recorded  during  year,  4.9  feet  at 
2  a.  m.  June  30  (discharge,  1,330  second-feet) ;  minimum  stage,  2^  feet 
at  3  p.  m.  October  24  (discharge,  58  second-feet). 

WnnxB  now. — Stage-discharge  relation  slightly  affected  by  ice. 

DnmsioNs. — Station  is  above  all  diTersions  ip  Antelope  Valley. 

Rboitlatioiv. — ^None. 

AocuBACT. — ^Records  only  fair,  owing  to  varying  amount  of  backwater  from 
temporary  Jetty  at  Terry  canal  heading  100  feet  below  gage. 


IH$dkarge  mea^urementi  of  West  Walker  River 
year  ending  Sept.  SO, 

near  OoleviOe,  Cal 
1915. 

.,  during  the 

Data. 

Hade  by— 

a 

Dis- 
ofaarga. 

Date. 

Madeby- 

h^t. 

^ 

a^"? 

T..  w.yo'^an 

JPtef. 
3.50 
3.20 
4.46 

840 
073 

June  80 

Aog.    6 

23 

J.W.  Jordan. 

Fui. 
4.00 
8.10 
2174 

n^ 

,  ..do... 

H.  J.  Tompldna 

A.  B.  Puzton 

271 

J»28 

do 

131 

IMiy  discharge,  in  second-feet,  of  West  Walker  River  near  OolevUle,  Cal.,  for 
the  year  ending  Sept.  SO,  1915. 


JHJ. 

June. 

July. 

Aug. 

Bvpt. 

Day. 

June. 

foly. 

Aug. 

Sept 

I 

1,170 
1,140 
1  140 
1,140 
1,090 

708 
738 
880 
003 
003 

1,060 

1,030 

063 

830 

706 

258 
230 
302 
154 
185 

220 
203 

185 
185 
170 

154 
154 
140 
154 
154 

110 
120 
114 
101 
100 

00 
70 
70 
66 
06 

64 
64 
63 
62 
62 

16 

678 
640 
635 
635 

501 

640 
738 
678 
830 
501 

482 
408 
862 
810 
208 
268 

100 
166 
148 
134 
118 

183 
120 
120 
170 
154 

187 
137 
121 
121 
118 
118 

54 

1. 

17 

54 

I              

18 

1,100 
1,140 
1,030 

1,030 
1,140 
1  170 
1,140 
1,030 

804 

063 

1,100 

1,170 

1,170 

54 

L.., ....... ... 

10 

47 

5 

20 

47 

i. 

21 

42 

22 

42 

L 

23 

49 

1. 

24 

47 

■ 

25 

71 

3                       ......... 

26 

54 

X 

27 

54 

i 

28 

54 

4 

20 

47 

30 

47 

"""■■'* 

81 

Mj^sMMmt^v  detenniued  from  two  rating  currei.  one,  fidrly  weU  defined  between  100  and  1.200 
t,  applicable  June  18  to  Aug.  15;  the  other,  furlv  well  defined  between  40  and  300  second-net, 
dmhig  parlod  whoi  Jetty  waa  in  plaoe,  Sept.  1340.  Aug.  16  to  Sept  13  flow  determined  by  iii- 
-  Jar  ahiftlng  oontioL 


MmiUp  discharge  of  West  Walker  River  near  ColevUle,  Oal., 

ending  Sept.  SO,  1915. 

for  the 

year 

liOOtiL 

Run-off 
(total  in 
acre-feet). 

AOOQ- 

^f|iff  m^m 

ICean. 

raoy. 

JBiis^aB 

1,170 

1,170 

258 

120 

804 
268 
118 
42 

1,060 
744 
161 
67.1 

27,000 
45,700 
0,000 
Z,WO 

B. 

5t_:::::;::: 

B. 
B. 

a 

Tkapaciod 

87,600 

WEST  WALKEB  BIYZS  AT  HUDSON,  HST. 

UcAnoir. — ^Aboat  sec.  11,  T.  11  N.,  R.  24  E.,  at  bigbway  bridge  at  Hudson,  in 
I^ofi  County,  abont  a  mile  above  canyon  between  Smitb  and  Mason  valleys. 

'^■iTfffcinr  ABBA. — ^Abont  953  square  miles  (measured  on  topographic  maps). 

taiiiBiii  ATATT.ABTJB.— August  3,  19H  to  September  30,  1915. 

SacL — Vertical  staff  ftutened  to  downstream  pile  in  middle  bent  of  blghwaj 
bridge ;  read  twice  daily  by  F.  B.  Mann. 

MKABmsMBNTB.— Made  from  bridge  or  by  wading. 
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Ohannel  and  contbol. — ^Bed  composed  of  loose  sand ;  control  light  gravel  riffle. 

One  channel  at  all  stages.    Gage  height  of  zero  flow  about  1.5  teet  on 

August  24,  1915. 
BxTBEMES  OF  DiscHABGE. — ^Maxlmum  stage  recorded  during  year,  6.20  feet  at  6 

p.  m.  June  9  and  6  a.  m.  June  10  (discharge,  1,470  second-feet) ;  minimum 

stage,  2.30  feet  August  25  to  September  3  (discharge,  81  second-feet). 
1914-15:  Maximum  and  minimum  stages  occurred  in  1015. 
Winter  flow. — Stage-discharge  relation  slightly  affected  by  ice. 
DiVEEsioNs. — ^Below  all  diversions  in  Smith  Valley  and  above  those  in  Mason 

Valley. 
Regulation. — ^None. 
Accuracy. — ^Records  good. 

DUcharge  meamremetUi  of  West  Walker  River  at  Hudson,  Nev,,  during  the 
year  ending  Sept,  SO,  1915. 


Dtte. 

Madeby- 

hfl^Et. 

Dte- 
dmrge. 

Date. 

Madeby- 

h2S&. 

Dis- 
chaisi. 

Oct.  14 

T^  W,  Jordan .......... 

Feet. 
3.13 
3.06 
3.86 

99 
298 

Jane  19 
Aug.  34 

T.,  w.  i^^m 

Feet. 
4.98 
2.31 

*?;^ 

Dec  Oa 

...do 

A.  B.  Purton 

8L1 

May  3 

do 

•  Small  amount  of  shore  and  anchor  ice.   Stage-discharge  relation  affected  slightly. 

Daily  discharge,  in  second-feet,  of  West  Walker  River  at  Hudson,  Nev,,  for  the 
year  ending  Sept.  SO,  1915. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept. 

1 

73 
75 
78 
82 
87 

90 
97 
97 
106 
113 

113 
113 
113 
113 
117 

122 
122 
132 
132 
132 

132 
132 
142 
142 
142 

142 
142 
163 
153 
163 
163 

153 
142 
142 
142 
142 

142 
132 
132 
132 
132 

132 
132 
132 
132 
132 

132 
132 
132 
113 
113 

113 
113 
113 
113 
113 

113 
113 
113 
113 
113 

113 
113 
113 
97 
97 

97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
113 
113 

113 
113 
113 
113 
113 

113 
113 
113 
113 
113 

113 
113 
113 
113 
113 
113 

132 
132 
153 
142 
113 

113 
113 
113 
113 
113 

132 
132 
132 
163 
176 

163 
132 
132 
132 
142 

168 
163 
176 
200 
200 

227 
214 
176 

164 
163 
163 
132 
132 

132 
132 
132 
132 
132 

113 
113 
113 
113 
132 

132 
132 
132 
132 
132 

182 
132 
168 
168 
163 

176 
175 
176 
176 
176 
164 

168 
164 
188 
227 
200 

188 
164 
163 
142 
132 

132 
132 
142 
188 
242 

200 
168 
164 
242 
368 

612 
491 
888 
868 
348 

327 
308 
290 
308 
327 

348 
348 
327 
290 
327 

848 
290 
327 
806 
290 

aos 

388 

430 
368 
348 

327 
480 
491 
470 
368 

327 
214 
176 
200 

188 

188 
257 
470 
810 
966 
1.070 

1,100 

1,180 

1  130 

860 

786 

860 
1,060 
1300 
1  440 
1,440 

1,320 

1,070 

835 

786 

762 

886 

886 
810 
810 
810 

860 
860 
912 
886 

836 

786 
786 
810 
786 
886 

912 
860 
860 
836 
786 

788 
600 
638 
677 
623 

666 

491 
430 
888 
868 

868 
868 
306 

342 

214 

214 
388 

430 
409 

868 

808 
343 
214 
163 
113 
106 

97 
94 
87 
84 
75 

71 
61 
56 
64 
63 

46 
44 

43 
43 
38 

88 
88 
84 
34 
34 

34 
34 
34 
33 
31 

31 
81 
31 
31 
31 
31 

31 

2 

SI 

3 

31 

4 

34 

5 

34 

6 

34 

7 

34 

8 

34 

9 

38 

10 

38 

11   

38 
88 

12 

13 

38 

14 

38 

15 

38 

16 

38 
88 
38 
88 
88 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

80 

31 

Note.— DlKharee  determined  from  a  rating  cunre  well  defined  between  30  and  1,500  second-feet.  Dis- 
charge, estimated  because  of  ice  from  observer's  notes  and  one  discharge  measurement,  Dec.  8  to  Jftn.  6. 
99  second-feet. 
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Monthly  dincharge  of  West  Walker  River  at  Hudson,  Nev.,  jw  iKe  year  ending 

Sept.  SO,  1915. 


Month. 


Dlachargs  In  stoood-leet. 


If f|Timf|tn     Iffaninmm,       MmB. 


Ran-off 
(total  in 
acre-feet). 


Aoco* 
raoy. 


October 

Kovember 

December 

Jmoary 

February 

Mardi 

g:::::::::: 

faae 

^oly...... 

Almost 

Eeidember 

The  year, 


158 
153 
lis 
113 
337 
176 
613 
1,070 
1,440 
013 
07 


1,440 


73 
113 
97 
07 
113 
113 
133 
175 
763 
105 
31 
31 


110 

137 

100 

107 

148 

143 

346 

387 

051 

453 
47.5 
36.5 


81 


7,330 

7,560 

6,150 

6,580 

8,330 

8,730 

14,600 

33,800 

56,600 

37,800 

3,930 

3,180 


173,000 


HTTICBOLDT-GABSON  SINS. 

CARSON    RIVER   BASIN. 

SAST  FO&X  OF  0AB80H  RTTSB  VEAX  MABKLXEYHXB,  OAL. 

Location. — ^In  the  NB.  i  sec.  27,  T.  10  N.,  R.  20  E.,  at  Hangman*s  bridge,  2 

miles  east  of  Markleeyllle,  Alpine  County.     Indian  Greek  enters  100  feet 

above  gage  and  Markleevllle  Creek  li  miles  below. 
Dbaihagb  abea. — ^Not  measured. 

Bboobds  ayailabus. — ^November  13,  1910,  to  September  30,  1915  (Incomplete). 
Gage. — Vertical  staff,  75  feet  below  bridge,  bolted  to  rock  ledge  on  rlgbt  bank; 

read  by  W.  J.  Clark. 
I^scHABGS  MEAsxTBBicENTS. — Made  from  cable.  Installed  April  18,  1914,  400 

fe^  below  gage,  or  by  wading. 
Gbakivel  and  control. — ^Bed  composed  of  gravel  and  small  boulders  apparently 

permanent. 
ExTXEMSs  OF  DiscHABGB. — Msxlmum  Stage  recorded  during  year,  6.2  feet  at 

11.20  a.  m.  June  1  (discharge,  1,4(X)  second-feet) ;  minimum  stage,  2.30  feet 

at  4.30  p.  m.  November  30  (discharge,  33  second-feet). 

191(V-1915 :  Maximum  stage  recorded,  7.7  feet  June  7,  1911  (discharge  not 

determined) ;  minimum  stage,  1.45  feet  ^tembar  20,  1913  (discharge,  6 

second-feet).     In  June,  1885,  and  March,  1007,  water  reached  a  stage 

equal  to  about  10.5  feet  on  the  present  gage. 
WnnxB  FLOW. — Stage-discharge  relation  affected  by  ice. 
DinssioNB. — ^No  information. 
Regulation. — ^Low-water  flow  augmented  by  storage  developed  on  Silver  Creek 

above  station. 
AccuKACT. — ^Records  good  for  days  on  which  gage  was  read.    On  account  of 

fragmoitary  gage-height  record,  estimates  of  monthly  discharge  liave  not 

beea  determined. 
(Xm^kbahon. — Gage-height  record  famished  by  United  States  Forest  Service. 
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SUBPAOE  WATBB  SUPPLY,  1915,  PABT  X. 


Discharge  measurements  of  East  Fork  of  Carson  River  near  MarkleeviUe,  Oal^ 
during  the  year  ending  Sept.  SO,  1915. 


[Made  by  H.  J 

r.  TompUns.] 

Date. 

bS^ 

dbftrgt. 

Dftto. 

belQS. 

Dfe- 

Deo.    2            

FeeL 
a2.06 
3.66 

62 

as3 

Aug.  6. 

FetL 
8.06 

US 

Mar.  34 

a  Im  on  oontroL   Btage-dlBohargt  relation  not  aflMUd  thereby. 

Doily  (li«c;tarfl^,  i»  second-feet,  of  Bast  Fork  of  Carson  River  near  MarkleeviUe, 
Col.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct 

Not. 

Dea 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Qtfpt. 

1 

1,400 

146 

85 

2 

85 

67 

296 

8 

4. 



02 

5 

85 
85 

6 

78 

272 

*'i,*266' 

488 

122 

7 

72 

8    

215 

0 

72 

10 

1,200 

1,070 
900 



99 

85 

11 

85 

85 
86 
85 

85 

12       .      . 

70 
66 

18 

14       .      .        . 

846 

15 

99 

16 

85 

60 

385 

'"'956' 

056 
900 

17       .    , 

18 

49 

■•.•.. 

19 

85 
99 

20    

21 

846 

22 

526 
526 
526 

23 

66 
60 
66 

900 

49 

24 

215 

ea 

26 

696 

26 

385 

652 

72 

27 

54 

28 

1,010 

20    

'85 
114 
92 

745 

66 

80 

33 

81 

Note.— Discbarge  determined  from  a  fairly  well  defined  rating  curve. 

0AB80H  KITSB  NSAS  EMPIBE,  HEY. 

Location. — ^In  sec.  12,  T.  16  N.,  R  20.E.,  Just  below  tailrace  of  Brtmswlck  mill,  J 
mile  below  the  highway  bridge,  and  2  miles  below  Empire,  Ormsby  CJounty. 

Drainage  abea. — ^988  square  miles  (measured  on  topographic  map). 

REC0SD8  AVAILABLE. — Juuo  25  to  ENjcembcr  31,  1895;  October  21,  1900,  to  Sep- 
tember 30,  1915. 

Gaqe. — ^Inclined  staff  on  left  bank,  used  since  February  24,  1911 ;  entire  flow 
of  river  passes  this  gage ;  vertical  staff  on  left  abutment  of  highway  bridge, 
June  7,  1907,  to  February  23,  1911 ;  prior  to  June  7,  1907,  several  gages  at 
different  points. 

Dischabge  measubements. — ^Made  from  cable  1  mile  above  gage  or  by  wading 
Just  above  bridge;  when  made  from  cable,  the  power  canal  is  measured 
and  the  result  added. 
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GHAifNEL  AifD  ooimaL. — ^Bed  compoeed  of  gravel  and  boulders,  fkirly  perma- 
nent  One  channel  at  all  stages. 

ExnxMxs  or  dischaxgb.— Maximum  stage  recorded  during  year,  aS  feet  June 
12  (discharge,  3^00  second-feet) ;  minimum  stage.  23  feet  August  28-81 
(discharge,  4  second-feet). 

18d5,  1900-1915:  Maximum  stage  recorded,  8.0  feet  January  23,  1914 
(discharge,  5460  second-feet) ;  minimum  stage,  0.7  foot  August  31  and  Sep- 
tember 4,  5,  and  14, 1905  (discharge,  zero). 

WntTKB  FLOW. — Stage-discharge  relation  not  affected  by  ice. 

DiTKisioiis. — A  large  amount  of  water  is  diverted  above  station  for  irrigation 
In  Garson  Valley.  The  water  diverted  by  the  Brunswick  mill  power  canal 
is  returned  to  river  above  gage. 

AeouRACT. — Records  are  published  as  received  from  the  United  States  Reclama- 
tion Service.  Records  show  amount  of  water  available  for  use  in  .Dayton 
TaUey. 


DiiOuirge  meantrementB  of  Caraon  River  near  Empire,  Nev.,  during  thb  year 

ending  Sept.  SO,  1915. 


DM.. 

Mad*  by- 

iSSSt. 

Dl9- 

charse. 

Date. 

Madeby- 

Oaee      Dia- 
hal^t.  oharsa. 

SLI 

I*.  W.  TffHmi 

FteL 
4.68 

1,880 

July  W 

B.  B.Hartley* 

FuL 
S.80 

^"•tfe 

R,  K.  SMtthjh 

•  Tnclndea  14.3  aeoood-feet  flowing  in  Bnmswiok  power  caoaL 
h  Employee  United  States  Reclamation  Serrioe. 

DatZy  discharge,  in  aecond-feet,  of  Carson  River  near  Empire,  Nev.,  for  the  year 

ending  8epU  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

L 

60 
fiO 
50 
SO 
SO 

SO 
89 
89 
93 
93 

122 
122 
122 
122 
122 

122 
122 
122 
122 
122 

122 
156 
156 
156 
155 

156 
156 
156 
155 
155 
156 

194 
155 
155 
165 
155 

156 
155 
156 
155 
156 

150 
150 
150 
150 
150 

150 
150 
150 
150 
150 

150 
160 
160 
150 
194 

194 
194 
194 
194 
194 

155 
166 
194 
194 
236 

236 

236 
286 
194 
156 

194 
194 
194 
194 
194 

194 
194 
194 
235 
336 

450 
450 
710 
860 
860 

710 
640 
391 
285 
285 
2B5 

285 
286 
286 
285 
285 

-  286 
286 
236 
236 
286 

236 
285 
236 
335 
835 

9B6 
236 
236 
236 
286 

236 
236 
194 
194 
286 

236 
236 
236 
236 
285 
285 

835 
391 
450 
450 
391 

335 

335 
335 
391 
710 

512 
450 
391 
285 
285 

335 
450 
710 
512 
391 

381 
391 
391 
391 
391 

335 
335 
335 

335 
335 
835 
285 
236 

236 
236 
194 
194 
194 

194 
194 
194 
236 
286 

335 
391 
391 
450 
891 

391 
460 
450 
512 
575 

S75 
575 
512 
512 
612 
512 

301 
391 
391 
675 
575 

710 
640 
675 
W5 
640 

575 
640 
710 
780 
780 

710 
710 
710 
860 
1.020 

1,100 

1,020 

940 

940 

860 

940 
870 
870 
780 
860 

860 
860 
710 
640 
710 

860 
860 
860 
940 
1,020 

1,580 
1,090 
1,470 
1,870 
1,270 

1,370 
1,470 
1,580 
1,370 
i;i80 

1,020 

940 

940 

1,020 

1,020 

940 
860 
1,020 
1.580 
1.910 
2,030 

2,lfi0 
2,620 
2,150 
1,910 
1,880 

1,880 
1880 
2,030 
2,030 
2,150 

2,660 
3,100 
1,470 
1,370 
1,370 

1,270 
1,270 
1,100 
1,100 
1,100 

1,020 
1,020 
1,020 
1,020 
940 

940 
780 
780 
710 
710 

710 
710 
780 
780 
780 

710 
710 
575 
512 
512 

455 

512 
512 
450 
391 

335 

335 
285 
236 
194 

122 
122 
122 
03 
12B 

122 
93 

122 
09 
SO 
50 

50 
50 
50 
36 
36 

86 
36 
27 
27 
27 

27 
27 
16 
13 
10 

5 

1_ 

I 

C- 

* 

f     

f 

1 

JL. 

X 

a. ..... 

a. 

1*. 

is,... 

».  ...V 

r     

!*_ 

» 

a 

a 

10 

2. 

16 
16 

>      

16 

I 

16 

1 

21 

in 

21 
21 
27 
27 

16345* — ^13 wsp  410 ^10 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Monthly  discharge  o/  Carson  River  nenr  Empire^  Nev,,  for  the  year  ending 

Sept  SO,  1915, 


Hooth. 

Discharge  in  seoond-Ieet 

Rmi-cff 
(total  in 
acre-b>et). 

M^xiTn^nl. 

>ftn|nmitn- 

Mean. 

October 

155 

104 

860 

335 

710 

675 

1.100 

2,030 

8,100 

780 

50 

27 

50 
ISO 
155 
104 
285 
104 
801 
640 
710 

50 
4 
6 

113 

162 

834 

255 

407 

362 

738 
1,160 
1,510 

873 
17.0 
0.70 

6,000 

November 

004G 

December ^ 

January 

10,900 
15.700 

FebnitfT 

22.000 

mmS?^::::::::::::::  ::::::::::::::::::::::::::::::::: 

22,300 

ApriL 

43,000 

Mar?::::;;::::::::;:::;::::::::::::::::::::::::::;::::::: 

n!300 

June 

80  800 

July 

22,000 

August 

1100 

Septemter 

677 

The  year 

8,100 

4 

451 

827,000 

KABXLEETILLS  OBXEX>  ABOTE  KABXLEETILLE,  OAL. 

LocATioir. — ^At  highway  bridge  above  mouth  of  Pleasant  Valley  Creek,  three- 
fourths  of  a  mile  above  Markleeville,  Alpine  County. 

Dbainage  abxa. — ^Not  measured. 

Reoobds  available. — ^November  7,  1911,  to  September  30,  1915  (fragmentary). 

Gage. — Vertical  staff  in  two  sections  on  left  abutment  of  bridge ;  read  by  W.  J. 
Clark ;  datum  of  gage  was  raised  5.71  feet,  August  18,  1914. 

Discharge  measubbicents. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  small  boulders ;  fairly  per- 
manent. 

BxTBEMEs  OF  DiscHABQE. — ^Maximum  stage  recorded  during  year,  3.5  feet  at 
7  p.  m.,  May  28  (discharge,  540  second-feet) ;  minimum  stage,  0.80  foot  at 
6.30  p.  m.,  September  21  (discharge,  0.5  second-foot). 

1911-1915:  Maximum  stage  recorded,  3.5  feet  at  7  p.  m.,  May  28,  1915 
(discharge,  540  second-feet) ;  minimum  stage,  0.80  foot  S^tember  22,  1914, 
September  21,  1915  (discharge,  0.5  second-foot). 

Winter  flow. — Stage-discharge  relation  occasionally  affected  by  ice. 

DiVEBsioNs. — ^Town  ditch,  which  heads  above  gage,  furnishes  water  for  Irrigfr- 
tion  and  domestic  supply  at  Markleeville.  A  small  ditch  also  diverts  water 
for  irrigation  on  Hot  Springs  ranch. 

Regulation. — Not  known. 

AccuBACT. — Records  good  when  gage  is  read. 

CooPEBATioN. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Discharge  measurements  of  Markleeville  Creek  above  Markleeville^  Col,,  during 
the  year  ending  Sept.  SO,  1915. 


[Made  by  H 

.  J.  Tompkins.) 

Date. 

b«i^t. 

Dis- 
charge. 

Date. 

hei^ 

Dis- 
charge. 

D«J.    2 ^ 

Feet. 
LIO 
L86 

a«e,-ft, 
3.4 
40 

Aug.  6 

Feet, 

ao6 

aec-fu 

ail 

Mw,  24 

^  Locally  known  as  H4)t  Springs  Creek, 
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for  the  year  ending  Sept.  SO,  1915. 

D»y. 

Oct. 

Not. 

Dm. 

Mtf. 

Apr. 

May. 

XOM. 

July. 

Aug. 

Sept. 

1 

L2 

845 
275 
246 
245 
216 

1 

S.5 

86 

1 

4 

i.a 

1.3 

i.a 

5 

1.2 

6 

64 

1.2 

7 

246 

0.8 

t 

64 
60 
68 

9. 

1.0 

W 

L2 



246 

.8 

U 

1.2 

.f 

M 

1.2 
L2 
1.2 

116 
70 
60 
68 

86 
115 

186 

U 

2.6 

L2 

14. 

135 
185 

.8 

u 

160 
186 

1.2 

.8 

11 

1.2 
1.5 
1.5 

17 

It. 

S.5 

160 

14 
14 

16 

14 
16 
14 

If 

186 

».„ 

2.5 

1.5 
1.5 
1.6 
1.5 

a 

^ 

1S5 

'*'ii6' 

148 



.6 

B 

S3    

56 

106 

116 

IS   

M 

06 
106 

***540* 

01 
96 
76 

0 
7.2 

J7    

0 

1.5 
2.5 

»   

116 

3B 

275 
310 

1.0 

a 

Hois.— Disebftrndetonnined  from  a  (ftiilywvU  defined  rtttingcDrfe.   Ice  reported  preeent  Nor.  23-301 
I      Dte.  13  water  flowte^  over  top  of  ice;  gage  hei^t,  1.36  feet;  discharge  not  determined. 

XAEXLESYILLE  OBEEX  AT  KABXLSXTILLS,  OAL. 

!     LocATTON. — ^In  the  SE.  1  sec.  21,  T.  10  N.,  R.  20  E.,  at  highway  bridge  at 
^  Markleeyille,  Alpine  Ck>iinty,  three-fbartha  mile  below  Junction  with  Pleas- 

ant Valley  Greek. 

t^ujif  AGS  ABEA. — ^Not  measnred. 

Rbocads  ayailablb. — ^November  11,  1910,  to  September  80,  1915  (fragmentary). 

Gaok. — ^Vertical  staff  on  left  abutment  of  highway  bridge  near  downstream 
end ;  read  by  W.  J.  Clark. 

DncHASGK  MXAsiTUCMKNTS. — ^Made  from  bridge  or  by  wading. 

Channki.  and  control. — ^Bed  composed  of  gravel  and  boulders;  somewhat 
shifting  during  high  water.  Banks  high  and  not  subject  to  overflow. 
Point  of  zero  flow,  about  gage  height  1.0  foot 

KzTBKinEs  OF  DiscHABGK. — ^Maximum  stage  recorded  during  year,  4.2  feet  at 
lOJiS  a.  m.  June  1  (discharge,  700  second-feet) ;  minimum  stage,  0.80  foot 
at  9.15  a.  m.  September  22  and  23  (discharge,  4  second-feet). 

1910-1915:  Maximum  stage  recorded,  5.8  feet  June  15,  1912  (discharge, 
915  second-feet) ;  minimum  stage,  0.70  foot  September  20,  1913  (discharge, 
3  second-feet).    Flood  of  March,  1907,  reached  stage  about  9  feet. 

WiNTKB  yix>w.  Stage-discharge  relation  affected  by  ice.    ^ 

DnrzBSioNS. — See  Markleeville  Oreek  near  Markleevllle.  Water  is  also  diverted 
from  Pleasant  Valley  Creek  for  Irrigation. 

HnnTLATioN. — Diversions  partly  regulate  flow.  Some  storage  has  been  de- 
veloped on  Pleasant  Valley  Creek. 

AocuBAOT. — Records  considered  good  when  gage  is  read. 

OooPEBAnoN. — Gage-height  record  furnished  by  United  States  Forest  Service. 
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SURFACE  WATER  SITPPLY,  19\&,  PART  X. 


Discharge  tneasurementa  of  MarklcevUle  Creek  at  MarkleevUle,  CaL,  during  the 
year  ending  Bept.  SO,  1915. 
[Ifode  by  H.  J.  Tompkins.] 


Date. 

bel^ 

Dto- 
cliarge. 

Date. 

hSg^t. 

Db- 

eharge. 

Deo.  2 

Feet. 
a  1.12 
2.31 

106 

Aug.  • 

Feet, 
1.06 

Sec-ft, 
7.8 

Mar.  24 

a  Some  ic«  on  control.   Stage -discharf*  relation  not  affected. 

Daily  discharge,  in  second-feet,  of  Markleeville  Creek  at  MarkleevUle,  Col,,  for 
the  year  ending  Sept.  SO,  1915. 


Daj. 

Oct. 

Nov. 

Mar. 

Apr. 

Maj. 

June. 

July. 

Aug. 

Sept. 

1 

10 

700 

'"567" 
507 

2 

150 

190 
150 

3 

14 

4 

1 

5 

24 
21 

9 
11 

125 

6 

110 

8.2 

9 

6 

7 

507 

8 

89 
103 
117 

9 

4.5 

10 

464 
387 

507 

352 
352 

7 

4.5 

11 

4.5 

12 

11 
11 
24 

10 
10 

190 
160 
12.5 
125 

170 
212 

13 

4.fr 

14 

4.8 

15 

263 
'"'"387* 

21 
24 

4.5 

1« 

16 
12 

10 

320 
352 

17 

18 

46 

19 

10 
12 

11 
8 
11 
10 

320 

20 

38 

21 

290 

22 

283 
263 
464 

600 
2^ 
201 

4 

23 

212 

4 

24 

104 

46 

7 

25 

26 

190 
190 

387 

170 

38 
34 

7 

27 

28 

10 
8 

10 
9 

160 
150 
150 

29 

224 

"""eoo* 

4.5 

30 

4 

31 

Note.— Diacharge  determined  from  a  (airly  well  defined  rating  curve.   Ice  reported  present  Nov.  IS  to 
Dec.  31;  data  insufflcient  for  determinations  of  discharge. 

WEST  FORK  OF  CARSON  RIYER  AT  WOODFORDS,  OAL. 

Location.— In  the  SB.  i  sec.  34,  T.  11  N.,  B.  19  E.,  above  highway  bridge  at 
Woodfords,  Alpine  County. 

Drainage  abea. — 70  square  miles. 

Records  available.— April,  1890.  to  March,  1892 ;  October  18,  1900,  to  Septem- 
ber 30,  1915. 

Gage. — Vertical  staff  in  two  sections  on  left  bank  Just  above  highway  bridge; 
read  by  an  employee  of  United  States  Reclamation  Service;  vertical  staff 
on  right  bank,  at  approximately  same  site  but  different  datum,  November 
11,  1913,  to  August  21,  1914 ;  vertical  staff  on  left  bank  20  feet  downstream, 
June  8,  1907,  to  November  10,  1913,  except  for  certain  periods  in  1910  and 
1911,  when  gage  at  cable  was  read ;  vertical  staff  on  left  bank  at  cable  half 
a  mile  above  highway  bridge.  October  18.  1900,  to  May  18,  1907;  original 
gage  near  present  site  used  April,  1890,  to  March,  1892. 

Discharge  measurements. — Made  from  cable  half  a  mile  above  gage  or  by 
wading. 
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Cbahitcl  and  oontrou — ^Bed  composed  of  fine  grav^  and  boulders;  section 

rongfa  and  fairly  permanent 
fSxTKKMTsa  OF  DI8CHAB6E. — ^Maximum  stage  recorded  daring  year,  4.0  feet  May 

11,  June  6  and  7  (discharge,  672  second-feet) ;  minimum  stage,  0.8  foot 

July  30.  31,  August  8,  9,  12-15,  29,  September  6-12  and  21-26  (discharge, 

8  second-feet). 

1900-1915:  Maximum  stage  recorded,  aS  feet,  May  9  and  10,  1906  (dis- 

diarge,  1,570  second-feet) ;  minimum  stage,  0.8  foot  (see  above). 
WiiTTKB  ru>w. — Stage-discharge  relation  only  slightly  affected  by  ice. 
£>rr£KsiON8. — ^Three  irrigation  ditches  head  between  cable  and  gage.    Their  dis- 

cliHrses  are  not  Included  in  record. 
RwjTJx-ATioN. — ^Flow  partially  regulated  by  diversions. 
AocuKAOT. — ^Records  fair. 
OocH^EBATioN. — Gage-height  record  furnished  by  United   States  Reclamation 

Service. 

Discharge  metuurementa  of  West  Fork  of  Carson  River  at  WoodfordM,  Col,,  dur- 
ing the  year  ending  Sept.  SO,  1915. 


[Mftde  by  H.  J.  Tompkins.] 

Dftte. 

beiS^ 

diarg*. 

8ee,-fU 
29 
53 

Date. 

iMi^t. 

DIs- 
duiffe. 

Feet. 
1.30 
1.63 

Aug.  7 

Feet, 
1.50 

*c.^^ 

Dge    3       

^r  X    

J     Dmlp  discharge,  in  second-feet,  of  West  Fork  of  Carson  River  at  Woodfords, 
^  Cal^j  for  the  year  ending  Sept,  30,  1915. 


i>v. 

/  Oct. 

1  l^€rr. 

Dec. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8^. 

I 

/    g 

23 
33 

•  23 

•  23 

•  33 
23 
23 
23 
23 

•  21 

•  20 
X» 
18 

•  lO 

14 
18 
23 
23 

•  25 

•  2T 

-\     ^ 

-.1      •♦! 

.1          ^ 

-.1          ^ 

A         ^ 

"\         ^ 

3e 

•  30 

3e 

•  3e 

86 

86 

36 

036 

•  36 
86 

86 

«36 

1      IS 
IS 

20 
20 

20 
20 
29 

30 

20 

20 

•20 

•  20 

20 
20 

20 
20 
20 

20 

20 
20 
20 

30 

19 

S3 
30 

30 
30 

S3 
83 
36 

33 
33 
33 

33 
33 
33 

•  34 
3« 

30 
40 
44 

•  40 

36 

40 
36 
48 
36 
33 

33 

33 

•  30 
30 
33 

33 

33 

•30 

30 

36 

20 
30 
33 
20 
32 
40 

36 

•  34 
33 

33 
30 
36 
40 
33 

33 
33 
30 
30 

30 

36 
48 
36 

83 
86 

30 
30 
36 

•  30 

83 

33 
33 
33 

33 
32 
32 
32 
20 

30 

33 

32 

•  34 

36 

82 

36 
36 
36 
S3 

36 
36 
40 
44 

48 

A3 

53 
68 
64 
64 

70 
77 
03 
108 
100 
100 

03 
93 
100 
03 
03 

100 
135 
135 
108 
135 

144 

154 
175 
186 
333 

384 
341 
403 
341 
341 

313 
313 
313 
313 
336 

313 
313 
384 
346 
346 

300 
333 
300 
333 
333 

358 

•  385 
313 
467 
534 

673 
603 
534 
500 
568 

603 
603 
603 
603 

•  570 

•  557 
534 
467 
467 
467 

534 

•  534 
534 
568 
568 
603 

603 
603 

•  620 
637 

•  654 

673 
673 
637 

•  620 
603 

534 

467 

•  450 
434 

•  403 

sn 

371 

341 

•333 

•  333 

813 
384 
358 

•  246 
333 

300 

•  300 
300 
300 
380 

300 
300 
300 
300 

186 

186 
186 
186 
•  175 
164 

164 
77 

•  73 

•  67 

•  63 

•  58 
53 
53 
53 
36 

•  30 
33 
18 

•  16 
14 

11 

•  10 

•  10 
•  0 

8 
8 

14 

•  14 
14 
18 

•  16 

14 

44 

8 

8 

•8 

.•8 
8 
8 
8 
8 

18 
18 
18 
18 
18 

18 
18 
11 
11 
11 

11 

•  11 
11 

8 
18 
18 

18 

2. 

18 

3 

18 

4, 

18 

5. 

18 

i 

7 

s      

t     

Ifl. 

a. 

18 
18 
18 

18 
18 
18 
18 
18 

u. 

u    

It 

15 

A 

17 

B- 

» 

S              ..... 

fl 

22, 

fi 

%, 

8 
8 
8 
8 
8 

S.         ...... 

%, 

H - 

\  ' 

8 

14 

14 
14 
14 

LSJ-^Si^tlfSSirS^^ 


pi  iS'Snssri-is.  »^  "^ 


•  Interpolated. 

well  <kfliiid  fating  conre.   DItchea  diverting  water  above 
3l-a6. 
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BURFAOE  WATER  SUPPLY,  1916,  PART  X. 


Monthly  discharge  of  West  Fork  of  Carson  River  at  Woodfords,  CaU  for  the 
year  ending  Sept.  SO,  1915, 

[Dralnaee  area,  70  square  mfles.] 


Discharge  hi  seoond-feet. 

Run-off. 

Month. 

MaTimum. 

Minimum. 

Mean. 

Per 
fquart 
mUe. 

Depth  fai 

inches  on 

drainage 

area. 

Total  in 
aoe-feet. 

Aoco- 
racy. 

October 

44 

44 

36 
48 
48 
108 
402 
672 
C72 

aod 

44 
18 

14 

» 

29 

26 

26 

29 

92 

200 

200 

8 

8 

8 

27.1 
36.0 
20.0 
33.8 
32.6 
40.5 

221 

473 

424 
80.4 
14.0 
13.1 

a887 

.513 

.427 

.4J<3 

.466 

.707 

3.16 

6.76 

6.06 

1.28 

.200 

.187 

0145 

.57 

.49 

.56 

.40 

.83 

3.53 

7.70 

6.76 

1.48 

.23 

.31 

1,670 

3,140 

];840 

2,080 

1,810 

3,040 

13,200 

20,100 

25,300 

5,500 

861 

780 

a 

November 

a 

Docomber. .........  ^ 

C 

January 

a 

^''ebniary. 

a 

March 

B. 

April 

B. 

May!.;;;.:;::.::;::.:::.::: 

a 

JmifB ,,,. ....... 

a 

July 

c. 

AU£llSt 

D. 

s^Sbiir..;:;:;:::::;;;;:; 

D. 

The  Tear. 

673 

8 

120 

1.71 

23.38 

87,200 

HUMBOLDT  RIVER   BASIN. 
HmCBOLDT  RITEX  AT  PALI8ADX,  VST. 

Location.— In  sec.  86,  T.  82  N.,  R  51  B.,  at  highway  bridge  at  Palisade,  Eurdca 
County,  100  feet  below  Southern  Pacilic  Railroad  bridge  and  about  a  mile 
above  mouth  of  Pine  Creek. 

Deainagb  abba. — 5,010  square  ipiles. 

Records  available.— November  27,  1902,  to  October  19,  1906;  July  26,  1911,  to 
September  80,  1915. 

Gaoe. — Chain  gage  at  highway  bridge  December  1, 1911,  to  September  30,  1915 ; 
read  once  daily  by  Albina  Sir! ;  datum  same  as  that  of  inclined  staff  on  left 
bank  near  Southern  Pacific  Railroad  bridge,  read  from  July  26  to  November 
'  80,  1911.  Original  gage  was  a  vertical  staff  on  right  abutment  of  the  hi|^- 
way  bridge  which  was  destroyed  by  high  water  in  1910.  No  determined 
relation  between  the  original  and  present  datum. 

DiscHABGE  1CBAST7BBMBNTS. — ^Made  from  cable  about  one-eighth  mile  above  gage 
or  by  wading. 

Channel  and  contbol. — ^Bed  composed  of  sand  and  gravel ;  control  fairly  per- 
manent; one  channel  at  all  stagea  Point  of  zero  flow,  about  gage  height 
0.4  foot 

ExTBXMEs  or  Di8CHABGE.^Mazimum  stage  recorded  during  year,  3.0  feet  at  2.15 
p.  m.  June  12  (discharge,  882  second-feet) ;  minimum  stage,  0.96  foot  Au- 
gust 28  to  September  1  (discharge,  12  second-feet). 

1903-1906;  1911-1915;  Maximum  stage  recorded,  7.5  feet  January  25, 
1914  (discharge,  2,780  second-f^t) ;  minimum  stage,  0.96  foot  August  28  to 
September  1,  1915  (discharge,  12  second-feet). 

WiNTEB  FLOW. — Stage-discharge  relation  slightly  affected  by  ice. 

DiVEBSiONS. — Some  water  diverted  for  irrigation  in  valley  above  canyon. 

Regulation. — ^Flow  affected  by  irrigation  diversions  aboveu 

AoouBAOT.— Records  good. 
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Diseharffe  meatureaients  of  Humboldt  River  at  Palisade,  Nev„  during  the  year 

ending  Sept.  SO,  1915, 


Df. 

Madeby- 

he£St. 

Dfa- 
charga. 

Date. 

Madeby- 

be£St. 

Dis- 
charge. 

Oct.  7 

L.  w.  Tordan 

Fea. 
1.90 
2.15 
2.30 
2.09 

See.'fl. 
86 
118 
149 
136 

May  lla 

July  16 

Aug.  19 

19 

A.  B.  Purton 

Feet. 
2.08 
1.48 
1.02 
1.02 

'It 

Dec  11 
IU7  11 

do 

do 

A.  B.  Purton 

do 

do 

do 

63 

16.1 

14.8 

oMeasured  about  half  a  mfle  below  gage. 

Dmiy  diteharge,  in  $eoond'/eet,  of  Humboldt  River  at  Palisade,  Nee. ,  far  the  year  ending 

Sept.  SO,  1915, 


i>»y. 

Oct. 

Nov. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

L 

62 
73 
73 
73 

8e 

86 
93 
100 
114 
114 

114 
114 
114 
114 
U4 

114 
114 
114 
114 
131 

131 
131 
131 
131 
131 

131 
149 
149 
149 
1« 
149 

149 
149 
149 
149 
149 

149 
149 
149 
149 
149 

149 
149 
149 
149 
149 

131 
131 
114 
100 
100 

86 
100 
100 
100 
114 

114 
131 
131 
131 
114 

114 
114 

114 
114 
114 

114 
113 
112 
110 
106 

106 
102 
98 
94 
90 

86 

*• 

72 
72 
73 
73 
78 

78 
78 
78 

86 
86 

149 

172 
172 
219 
219 
222 

248 
248 
248 
261 
280 

280 
280 
283 

283 
254 
254 
267 
267 

267 
267 
260 
260 
260 

260 
268 
263 
263 
263 

206 
266 
266 
266 
268 

268 
268 
268 
302 
302 

802 
802 
306 
839 
839 
339 

343 
343 
343 
343 
346 

346 
312 
312 
312 
280 

280 
261 
261 
261 
224 

234 
224 
224 
199 
199 

176 
176 
176 
156 
166 

156 
156 
186 
186 
136 

136 
136 
136 
136 
136 

155 
176 
155 
155 
136 

136 
119 
119 
119 
104 

104 
119 
155 
176 
199 

224 
224 
•  251 
251 
224 

199 
199 
199 
178 
176 
176 

176 
224 
346 
346 
312 

812 
346 
346 
346 
346 

346 
382 
346 
312 
312 

280 
280 
280 
251 
224 

199 
176 
176 
156 
156 

165 
136 
136 
119 
119 

119 
119 
119 
104 
90 

90 
90 
77 
77 
77 

77 
77 
77 
65 
53 

48 
44 

41 
39 
38 

40 
44 

46 
40 
87 

33 
82 
32 
29 
29 
29 

28 
27 
26 
24 
23 

21 
20 
19 
19 
19 

18 
18 
18 
18 
16 

16 
15 
15 
15 
15 

14 
14 
18 
18 
18 

18 
18 
12 
12 
12 
12 

12 
14 
14 
18 
18 

18 
13 
14 
14 

14 

J , 

1. 

4. 

s 

s 

7 

1 

i. 

1ft 

U 

14 
14 

c 

a 

14 

M 

14 
14 

15 

15...       

a 

15 
15 
15 

Is,.. 

a 

36 

15 

a 

18 

a. 

18 

3 

18 

u 

12 

3 

15 

s  .         .......... 

10 

18 

a....   . 

44 

3 

48 

ft  ...   .  

48 

a  . 



I>i»charge  determfaied  as  follows:  Oct.  1  to  Feb.  15  from  a  tating  curve  well  defined  between  50 
M39Ml-feet:  Feb.  16  to  Apr.  4  by  indirect  method  for  shifting  control;  Apr.  5  to  Sept.  30  from  a 
.  _  w*Il  defined  between  lero  and  400  second-feet.  Disdiarge  estimated,  because  of  Ice,  from 
nata,  one  discharge  measurement,  and  climatic  records,  Dec  7-16  as  in  table;  Dec  17-31.  80 
Jan.  1-«1,  TSseooDd^Mt. 
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SURPACE  WATER  SUPPLY,  1915,  PART  X. 


Monthly  discharge  of  Humboldt  River  at  Palisade^  Nev.,  for  the  year 

Sept.  SO,  1916. 


Month. 

DIsGharg*  in  swood-feet 

Run-off 
(total  in 
•cr«-feet). 

Aooo- 

If^Ttmrttii 

Mtalm^n. 

Mean. 

nej. 

October 

149 
140 
114 

82 
86 

115 

131 
93.6 
76.0 

161 

277 

239 

166 

255 
61.6 
17.1 
17.4 

7,070 

7800 

5,760 

4^610 

8^940 

17,000 

14,200 

10,100 

15,200 

8790 

1,050 

i;040 

B. 

B. 

DeoembOT 

C. 

Jim"ftiy 

D. 

FebniMT.. 

an 

83d 

840 
251 
883 
119 
28 
48 

72 
254 
136 
104 
U9 
29 
12 
12 

a 

Mm^^ 

B. 

Aorfl 

B. 

m£\":::;:;:;:::;:::::::;:::::::::::;:::!:!::;::; 

B. 

June 

B. 

July 

B. 

August 

B. 

Seinember 

B. 

Thftyear » 

882 

12 

133 

96,000 

HmiBOLDT  RIYER  VZAR  OOLOONDA,  HEY. 

LocATioiT.— In  sec.  21,  T.  36  N.,  R.  40  E.,  at  highway  bridge  about  11  miles 
northwest  of  Golconda,  Humboldt  Ck)unty,  and  12  miles  above  mouth  of 
Little  Humboldt  Rlyer. 

Drainage  abea. — 10,800  square  miles. 

Records  available. — October  24,  1894,  to  December  81,  1909;  September  8, 
1910,  to  September  30,  1915. 

Gaqb. — Chain  gage  on  downstream  side  of  bridge  near  right  bank,  installed 
November  5,  1910;  read  once  daily  by  Florence  Bernard.  Several  gages 
at  various  datums  and  at  various  sites  used  prior  to  this  date. 

Discharge  measxtrements. — ^Made  from  highway  bridge  at  gage  or  by  wadin£^' 

Channel  and  control. — Bed  composed  of  joose  sand;  control  shifts  occa- 
sionally. One  channel  at  all  stages.  Point  of  zero  flow  about  gage 
height  1.7  feet 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.9  feet  at 
12.30  p.  m.  April  6  (discharge,  352  second-feet) ;  minimum  stage,  1.75  feet 
September  11-26  (discharge,  0.2  second-foot). 

1900-1915:  Maximum  stage  recorded,  16.6  feet  April  8,  5,  6,  8,  10,  13, 
15,  17,  20,  22,  24,  27.  29,  and  May  1,  1907  (discharge,  3,160  second-feet)  ; 
minimum  stage,  2.7  feet  January  2,  4,  6,  9,  10,  11,  and  17,  1906  (discharget 
zero).  . 

Winter  flow. — Stage-discharge  relation  slightly  affected  by  ice. 

Diversions. — Considerable  water  is  diverted  above  station. 

Regulation. — ^Low-water  flow  regulated  by  following  diversion  dams,  which 
provide  practically  no  storage :  Bernards  dam,  rock  and  brush,  half  a  mile 
above  gage;  Anderson's  dam,  rock,  and  brush,  11  miles  above;  Taylor  and 
Sheehan  dam,  concrete  spillway  with  flashboards,  small  power  plant  with 
<)evelops  power  for  pumping  into  high-line  canal;  Pinson's  dam,  rock  and 
brush,  about  5  miles  above  gage. 

AoouRACT. — Records  fair.  Owing  to  regulation  by  irrigation  diversions,  one 
gage  reading  a  day  probably  does  not  give  accurate  determinations. 
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Diicharpe  metuurementM  of  Humboldt  River  near  Golconda,  Nev.,  during  the 
year  ending  Sept.  SO,  1915. 


Data. 

Made  by— 

he^t. 

Dis- 
charge. 

Date. 

Madeby- 

bd^t 

Dis- 
charge. 

Oct.     6 

L.  W.  Jordan 

Feet. 
2.67 
3.96 
4.15 
3.14 

%^8 
105 
110 
43,6 

Ifay  14 

July     2 
15 

A.  B.  Purton 

Fe*t 
3.13 
2.01 
1.96 

'"■A 

Dec   10 

.  ...do 

1#.  W.  Jordan.......... 

1.8 

re6.   12  1 

do 

A.  B.  Porton 

A.  B.  Parton 

L8 

Mar  14  ' 

'        1 

D^Up  discharge,  in  Mecond-feet,  of  Humboldt  River  near  Oolconda,  Nev.,  for  the 
year  ending  Sept.  SO,  1915. 


I>ay. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

u„. 

Apr. 

May. 

June 

July. 

Ang. 

Sept 

I... 

19 
19 
19 
19 
19 

21 

02 
56 
53 

56 
56 

50 

76 
76 

•S 

84 
84 

87 
87 
91 
.    91 
91 

91 

87 
87 
87 
84 
91 

91 

161 
161 
161 
161 
161 

161 

161 
184 
210 
253 
209 

352 

53 
53 
53 
47 
59 

59 

31 
31 

1.0 
2.0 
2.0 
2.0 
2.0 

2.0 

0.7 

0.4 

I 

t   

4. 

5 

• 

T 

21 

59 

84 

91 

95 

172 

209 

53 

2.0 

g 

23 
23 

66 
66 

87 
96 

91 
91 

95 
95 

172 
172 

238 
253 

U 

1.5 
1.5 

• 

■l 

23 
23 

73 
80 

90 
96 

91 
91 

95 
108 

172 
172 

253 
283 

41 
41 

1.5 
1.4 

n 

:2 

23 

84 

87 

91 

112 

172 

383 

41 

1.4 

a 

21 

87 

87 

91 

103 

172 

268 

41 

1.3 

14 ..... 

21 

87 

91 

121 

161 

253 

44 

1.3 

U 

21 

80 

91 

121 

140 

150 

53 

1.3 

It 

21 

66 

91 

130 

130 

112 

53 

1.0 

r 

21 

66 

96 

140 

112 

112 

47 

1.0 

* 

20 

47 

99 

150 

130 

140 

41 

1.0 

•J 

20 

36 

96 

150 

150 

184 

41 

1.0 

» 

23 

27 

96 

150 

150 

184 

41 

1.0 

1 

27 

27 

96 

150 

150 

184 

36 

1.0 

£ 

20 

36 

99 

140 

156 

172 

86 

1 

31 

53 

99 

140 

161 

172 

36 

1.0 

». 

34 

50 

99 

140 

161 

172 

36 

1.0 

8 

238 

59 

99 

150 

161 

140 

36 

1. 

150 

66 

96 

161 

150 

53 

36 

r 

109 

66 

96 

161 

140 

53 

36 

.7 

i 

69 

73 

91 

96 

161 

140 

53 

36 

,7 

a 

59 

73 

87 

95 

150 

53 

36 

,7 

■^ 

59 
02 

73 

87 
87 

95 
87 

y.iv.v. 

150 
161 

53 

31 
31 

•^ 

t- 



Sofc— I>lKli«rge  detennlned  trom  a .  _ 
~    d  tnm  900  to  400  moood-tt&L   Flow 


carve  well  defined  from  sero  to  200  second-leet,  and  fairly  wdl 
.M — ..J  MMooyntofioeyfromobMrver'inotctaDdcUmatto 
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MontJUy  discharge  of  Humboldt  River  near  Oolconday  Nev.,  for  the  year  ending 

Sept  SO,  1915. 


Mantb. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

Aoca- 

ICaximnms 

MinimuuL 

Mean. 

racy. 

October 

338 
87 
99 
99 
161 
172 
S52 
69 
81 
2.0 
.7 
.4 

19 

27 

76 

87 

84 
112 

58 

81 
1 

.7 
.4 
.2 

41.0 
61.7 
85.7 
93.1 
121 
156 
186 
43.6 
5.83 
1.23 
.47 
.29 

2,520 

3,670 

6,270 

6,720 

6,720 

9590 

11,100 

2680 

847 

76 

29 

17 

B. 

November. 

B. 

December  

C. 

January 

C. 

February 

B. 

March... 

B. 

April 

B. 

n^:;::::::::::::::::::::::::::::::;::::::::::;:: 

B. 

-Time... 

C. 

July 

D. 

D. 

SeptembBr 

D. 

The  year 

352 

.2 

65.9 

47,700 

HUMBOLDT  RIYEB  HSAS  OBEANA,  HSY. 

T>ocATiON. — ^In  sec.  35,  T.  29  N.,  R.  32  E.,  about  2  miles  above  highway  bridge 
near  J.  J.  McCarthy's  ranch  and  2  miles  southwest  of  Oreana  (railroad 
station  called  Nenzel),  Humboldt  Ck>anty. 

Dbahtagb  abea. — ^13,800  square  miles  (measured  on  map  issued  by  General  Land 
Office). 

Records  atailablx. — January  27,  1896,  to  December  81,  1909;  September  7, 
1910,  to  September  80,  1915. 

Gage. — ^Friez  water-stage  recorder  on  right  bank  February  24  to  August  22, 
1914,  and  October  4,  1914,  to  September  30,  1915;  original  gage,  vertical 
staff,  nailed  to  right  abutment  of  old  highway  bridge,  was  installed  January 
27,  1896,  and  washed  out  May  26,  1897.  A  temporary  gage  was  used  until 
September  7,  1897 ;  September  8  a  new  inclined  staff  gage  was  installed  on 
left  bank  about  11  miles  above  old  bridge  and  opposite  the  railroad  section 
house.  This  gage  washed  out  in  1902.  A  vertical  staff  gage  fastened  to 
piling  of  old  Lovelock  Valley  dam,  at  the  same  datum  and  presumably  at 
the  same  site  as  the  inclined  gage,  was  read  from  November  29,  1902,  until 
December  81,  1909,  when  station  was  discontinued.  The  datum  was  low- 
ered 2.0  feet  O!tober  1, 1904.  Station  was  reestablished  September  7,  1910, 
a  temporary  gage,  at  a  new  datum,  150  feet  above  bridge,  being  used  until 
November  9, 1910 ;  then  a  permanent  vertical  staff  gage  was  installed  at  the 
highway  bridge,  which  was  read  Navember  9;  1910,  to  February  23,  1914, 
and  August  23  to  October  3,  1914. 

DiscHABGB  MEAsuBEicxNTS. — ^Made  from  cable  20  feet  below  gage  or  by  wading. 

Ohanihel  and  contbol. — ^Bed  composed  of  sand ;  principal  control  not  well  de- 
fined, but  is  probably  about  half  a  mile  below  gage,  where  bed  is  composed 
of  firm  day;  fidrly  permanent;  low-water  control  is  about  50  feet  below 
gage.  Point  of  zero  flow  about  at  gage  height  0.3  foot.  Bight  bank  high 
and  moderately  dean;  left  bank  not  likely  to  overflow,  but  subject  to 
caving. 

BxTBBMES  or  DI80HABGE. — ^Maximum  stage  recorded  during  year,  2.65  feet  at 
8.20  p.  m.  May  1  (discharge,  322  second-feet) ;  minimum  stage  (river  dry 
in  August  and  September). 

1896-1915:  Maximum  stage  recorded,  12.0  feet  May  12,  1897  (discharge, 
8,060  second-feet) ;  minimum  stage  (river  dry  in  June  and  July,  1905,  and 
in  August  and  September,  1915). 

WiNTEB  FLOW. — Stago-discharge  relation  seriously  affected  by  ice;  discharge 
estimated  from  measurements,  obseiTcr^s  notes,  and  dimatic  records. 
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DxTEBSioirs* — station  is  above  all  diversions  for  the  Lovelock  district,  but  con- 
siderable water  is  diverted  above  the  station  for  direct  irrigation  and 
storage. 

Rboulateon. — Flow  is  affected  by  water  stored  and  released  by  the  Humboldt- 
Lovelocks  Irrigation,  Light  &  Power  Co.,  at  its  reservoirs  a  few  miles  up 
the  river  near  Humboldt 

AocuBACT. — ^Records  good  except  during  winter. 


Diaeharge  meaturemenia  of  Humboldt  River  near  Oreana,  Nev,,  during  the 
year  ending  Sept.  SO,  1915, 


DHa. 

Made  by— 

hd^t 

Dis- 
charge. 

Date. 

Made  by- 

A. 

Dis- 
charge. 

Oct.     6 

L.  W.  Jordtn 

Feet, 
0.02 
.88 

•  1.50 
1.43 

C2.02 
2.28 
2.27 

20.3 

75 

75 
200 
244 
220 

May  14 

15 

23 

June  10 

July  10 

10 

L.H.Taylor 

FuL 
1.41 
L30 
L50 
1.80 
.94 
.94 

*"s?- 

D«CL     7 

do 

do 

U  H.  Taylork 

A.  B.  Purton 

84 

f^O.   10 

L.H.Taylor 

104 

A„.   U 

L.  W.  Jordan 

143 

do 

L  W  JonUn.......... 

A.  B.  Purton 

20 

M 

do 

20.4 

J7 

L.  n  Taylor 

•  stage-discharge  relation  affected  by  ice. 

h  Homboldt-Lovelocks  Irrigation,  Light  it  Power  Co.  engineer. 

c  Read  on  recorder  aheet 

JMHy  dUcharge,  in  Mcond  feet,  of  Humboldt  River  near  Oreana,  Nev.,  for  t?ie 

year  ending  Sept,  SO,  1915, 


i>*y. 

Oct. 

Not. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

38 
88 

32 
32 
30 

28 
27 
27 
20 
25 

24 
24 
28 
22 
22 

21 
20 
20 
10 
19 

19 
19 
20 
20 
19 

22 
31 
32 
32 
87 
01 

00 
58 
54 
43 
37 

35 
40 
47 
40 
40 

40 
47 
48 
48 

47 

49 
49 
40 
40 
70 

58 
50 
08 
78 
91 

81 
OS 
51 

57 
44 
59 
44 
34 

31 
28 

189 
228 
262 
210 
200 

200 
210 
214 
214 
212 

212 
214 
210 
214 
212 

212 
194 
200 
100 
103 

150 
107 
174 
174 
172 

170 
177 
180 
185 
190 
200 

202 
200 
103 
140 
122 

102 
92 
88 

§ 

80 
135 
179 
185 
177 

187 
200 
200 

200 
200 

245 
245 
245 
245 
254 

241 
289 
245 
270 
800 

318 
250 
210 
194 
107 

133 

no 

102 
105 
100 

90 
98 
106 
96 
88 

88 

100 
105 
102 
102 

110 
110 
110 
111 
119 

lU 
124 
141 
136 
120 
114 

114 
127 
125 
122 
120 

124 
120 
119 
124 

144 

141 
144 
144 
144 
140 

140 
140 
140 
122 
95 

82 
88 
81 
82 
84 

82 
80 
80 
89 
80 

95 
100 
105 
105 
108 

122 
124 
108 
105 
100 

91 
75 
00 

38 
25 

20 
10 
14 
12 
9.0 

7.6 
0.0 
5.2 
4.0 
3.4 

3.0 
2.0 
2.0 
1.9 
1.7 
L6 

L4 
1.3 
1.0 
.8 
.0 

.4 

.1 
.1 
.1 

3L 

J. 

4. 

s 

«. 

7 

1;, 

f_ 

K 

75 

n             .,,-- 

71, 

IL... 

40 
31 

'*'i43* 

154 
101 
100 
154 
101 

108 
172 
174 
179 
181 

170 
174 
170 

14 

is_..         

||_       

17                    

ML. 

Hi,"""'      ............. 

m.^'", 

a.           .  ........... 

J2 .          .............. 

JL_ 

M. 

tSi.                    ^^ .... 

J^ 

x:               .... 

jj. 

1.3 

H^                       

1  5 

B_               

determined  as  toUowa:  Oct.  1-^  from  poorly  defined  rating  carve,  for  old  gage  at 

„  4  to  July  7  froin  a  rating  corre  well  defined  between  10  and  300  second-feet;  JtUv  8-15 

___  for  ihiftiog  control;  July  10  to  Sept.  30  from  a  rating  corre  fslrly  well  defined  below 

Apr.  IS-SS,  reoordlnc  gage  itopped,  diteharge  interpolated;  Ang.  10  to  Sept.  28  river  dry. 

ttedybeeaiue  of  ioe,  from  otMrrer's  notes,  discharge  measurements,  and  climatic  records, 

S7  MtouMMt;  Dee.  U  It  Jan.  tl,  80  aeoond-f^et;  Feb.  1-9,  66  seoond-feet;  Feb.  11-14,  lod 
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Monthiy  discharge  of  Humboldt  River  near  Oreana,  Nev^  for  the  year  efMng 

Bept.  SO,  1915, 


Month. 

Run-off 
(total  in 
acre-feet). 

Acoo- 

Maximum. 

Minimum. 

Mean. 

racy. 

October.. 

«1 
91 

19 
35 

26.7 
53.0 
34.5 
30.0 

121 

197 

185 

129 

115 
47.8 
.19 
.09 

1,640 
3,210 
2,120 
1,840 
6,720 
12,100 
11,000 
7,930 
6,840 
2.«0 

5 

A. 

November , , 

A. 

December 

D. 

iftiwftry , . , 

FebrtuuTT .• 

181 

252 

300 

318 

146 

124 
1.4 
1.5 

B. 

March 

156 
80 
88 
80 

1.6 

0 

0 

B. 

April 

B. 

May.:::;::::::::;::::::::::::::::;:::::::::::::::; 

A. 

JUTM..    ^,....... . 

A. 

July 

B. 

August 

September 

The  year 

318 

0 

77.9 

56,400 

HUMBOLDT  RIVER  ITEAR  LOYSLOOXB,  VSY. 

Location.— In  the  NW  i  sec.  11,  T.  25  N.,  R.  31  B.,  about  1,500  feet  below  dam 
and  reservoir  on  Big  5  ranch,  the  lowest  diversion  for  irrigation  on  Hum- 
boldt River,  and  9  miles  south  of  Lovelocks,  Humboldt  County. 

Drainage  asea. — ^14,200  square  miles. 

Recobos  available. — ^February  7,  1912,  to  September  30,  1915. 

Gage. — ^Lietz  water-stage  recorder  on  left  bank,  on  the  opposite  side  of  the  river 
and  a  few  feet  down  stream  from  inclined  gage  to  which  It  is  referred. 
Original  inclined  staff  gage  on  right  bank  was  read  February  7  to  June  17, 
1912,  when  Lietz  gage  was  Installed  a  few  feet  below  it ;  Lietz  gage  washed 
out  June  18, 1914,  and  was  replaced  on  left  bank  June  26, 1914. 

Discharge  measurements. — ^Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — ^Bed  comi)osed  of  firm  clay,  control  fairly  permanent. 
One  channel  at  all  stages. 

ESxTREMEs  OF  DISCHARGE. — Maxlmum  stage  recorded  during  year,  1.34  feet  at 
4.45  p.  m.  March  5  (discharge,  270  second-feet) ;  minimum  stage,  zero  In 
June,  July,  August,  and  September  (discharge,  estimated  0.05  second-foot). 
1912-1915:  Maximum  stage  recorded,  5.15  feet  May  4,  1914  (discharge, 
1,450  second-feet) ;  minimum  stage  (channel  dry  during  April,  May,  and 
June,  1913). 

Winter  flow. — Slightly  affected  by  ice. 

Diversion. — Below  all  irrigation  diversions. 

Regulation. — Flow  affected  by  irrigation  diversions  and  storage. 

AcJCURACT. — Records  fiiir. 

Discharge  measurements  of  Humboldt  Biver  near  Lovelocks,  Nev„  during  the 
year  ending  Sept,  SO,  1915, 


Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Date. 

Madjby- 

height. 

Dls- 
charge. 

Dee.    (L 

L.  W.  Jordan 

FeH. 

a  31 

.60 

80.4 

May  15 

A.  B.  PurtOD 

0.02 

*"•(?•, 

Feb.    9 

do 
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DaOp  discharge,  in  second-feet,  of  Humboldt  River  near  Lovelocks,  Nev,,  for 
the  year  ending  Sept,  SO,  1915, 


Pay. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

13 
14 
14 
14 
14 

15 
15 

17 
1« 
16 

20 
W 
19 
21 
20 

19 
16 
14 
13 
12 

14 
15 
15 
14 
14 

14 
17 
12 
9 
10 
10 

10 
12 
19 
21 
19 

21 
20 
16 
10 
17 

22 
20 
8 
5 
5 

5 
5 

5 
5 
5 

6 
6 
5 
5 
5 

5 
4 
4 

17 
75 

85 
16 
14 
16 
23 

23 
45 
27 
33 
19 

15 

56 
47 
62 
65 

78 

92 

88 
84 
80 
99 

85 
82 
80 
104 
116 

93 
99 
134 
136 
134 

142 
149 
175 
175 
190 

180 
171 
162 

175 
180 
190 
241 
238 

198 
183 
180 
180 

180 

180 
180 
180 
180 
175 

180 
177 
230 
105 
68 

99 
99 
87 
45 
47 

37 
34 
21 

9 
10 

3 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

0.5 
.6 

0.1 

2 

.1 

3 

1 

4 

.05 

$ 

« 

7 

t 

9 

H» 

n 

a 

a 

u 

M 

1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.3 
.3 
.2 

H 

17 

1< 

1» 

30 

n 

a 

n 

20 



ft 

s 

X 

t: 

** 

» 

« 

60 
60 



a 

!i<7TX. — IKseharse  determiiied  as  follows:  Oct.  1  to  Dec.  11  from  a  rating  curve  well  defined  between 
vroaad  1.300  seoond-feet;  Jan.  30  to  Sept.  30  from  a  rating  curve  fairly  well  defined  between  zero  and  250 
■BPttd  fact:  Nov.  29, 30,  Dec.  1, 7,  Feb.  16,  Mar.  19, 20, 23.  and  28,  by  averaging  hourly  discharge:  Feb.  5,  7, 8, 
T^Z:,  and  Mar.  9-13  by  interpolating  discharge:  May  3-14,  estimated  0.3  second-foot:  June  5  to  Sept.  30jesti- 
■■tad  CU16  seeood-lbot.  Disdiarge  estimated,  because  of  ice,  from  observer's  notes,  Dec.  12  to  Jan.  s,  20 
Mond-ieet;  Jan.  24-29, 30  seoond-feet. 

MtmiMp  discharge  of  Humloldt  River  near  Ijovelocks,  Nev„  for  the  year  ending 

Sept,  SO,  1915, 


Month. 

Discharge  in  second«feet 

Run-ofT 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

ft^llff^^y               ^. 

21 

75 

85 

60 

190 

241 

1 

a5 
ai 

9 
4 

14.9 
12.7 
23.1 
24.5 
113 
132 
a33 
.22 
.05 
a      .05 

•  .05 

•  .05 

916 

756 

1,420 

1,510 

6  280 

8,120 

50 

14 

3 

3 

3 

3 

C. 

C. 

IlMVffVlMV 

^^rmrm 

T^nrnrr' . 

47 
3 

a5 
ai 

0.05 

B. 

tM41             --    -_ 

B. 
D. 

S^"-"::::::::::::::::::::::::::::::::::::::::: 

l#j        

a^i'nt - - 

Y)ia  Tcar         •  .••■••••*•••••.•.■■•■..■.•«.. 

241 

26.3 

19,100 

•  Estimated. 
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SURPAOE  WATEB  SUPPLY,  1916,  PAEX  X. 
XAmTB  BIYSB  HBAB  DESTH,  NET. 


Location. — ^In  the  NW.  i  sec  31,  T.  40  N.,  R.  60  B.,  at  bridge  800  feet  east  of 

Malo  Ylsta  ranch  house  of  Nevada  Land  &  Livestock  Co.,  and  about  20 

miles  north  of  Deeth,  Elko  County. 
DsAiNAOK  ABXA. — 355  SQuare  miles  (measured  on  map  of  Nevada  issued  by 

General  Land  Office,  1908  edition). 
Bboobds  availablx.— November  24,  1902,  to  July  14,  1903;  January  17,  1912, 

to  S^tember  30,  1915. 
Oaob. — Chain  gage  on  upstream  side  of  bridge ;  read  once  daily  by  Jess  Larson. 

Original  staff  gage  at  same  bridge,  but  with  different  datum,  read  Novem- 
ber 24,  1902,  to  July  14,  1903. 
DiscHABGB  MBASXTBBMXNTS. — ^Mado  from  bridge  at  gage  or  by  wading. 
Channkl  and  contbol. — ^Bed  composed  of  gravel  and  loose  sand,  banks  below 

gage  subject  to  caving;  control  slightly  shifting.    One  channel  at  all  stages^ 
BzTBEKss  OF  DiscHABOB. — Maximum  stage  recorded  during  year,  3.7  feet  at 

4  p.  m.,  March  30  (discharge,  94  second-feet) ;  minimum  stage,  2.1  feet 

August  12  to  September  30  (discharge,  1.5  second-feet). 
1902-^  1912-1915:  Maximum  stage  recorded,  6.3  feet  May  19  and  June 

8-7,  1912  (discharge,  439  second-feet) ;  minimum  stage,  2.1  feet  August  12 

to  September  30,  1915  (discharge,  1.5  second-feet). 
Winter  flow. — Stage-discharge  relation  affected  by  ice. 
DivBBSioNS. — Station  is  below  all  diversions  except  one  small  canal  on  the 

Malo  Vista  ranch  and  the  Ooss  ranch  diversions  about  14  miles  below. 
Rbottlation.  During  low-water  periods  flow  is  affected  by  diversion  dams  above. 
AcoTTBAOT. — Records  fair. 

Discharge  measurements  of  Marys  River  near  Deeth,  Nev,,  during  the  year 

ending  Sep^.  SO,  1915. 


Dftte. 

Madeby- 

h^^t. 

Dte- 
charge. 

Date. 

MadebT- 

he^t 

Dte- 
charge. 

Oct.     0 

I/.  W.  Jorian 

Feet. 
2.70 
2.70 
2.00 

14.5 
14.1 

Apr.  10 
June  25 
Aug.  18 

A.  B.  PurtoD..... 

FM. 
3.32 
2.48 
2.11 

5«^. 

Dm,    ^ 

....do 

do 

10  0 

Feb.    3» 

do 

do 

Lft 

•  Complete  ioe  cover  below  gage. 

»  Overaangliig  ioe— eileot  probably  lUght. 


Digitized  by 


Google 


HUMBOLDT  RIVEB  BASIN. 


159 


DaQy  ditcharge,  in  second-feet,  of  Marys  River  near  Deeih,  Nev,,  for  the  year 
ending  Sept,  SO,  1915. 


D»y 

Feb. 

Mat. 

Apr. 

M»y. 

Jnnt. 

July. 

Aug. 

Sept 

1  .....*.« - - 

U 
15 
80 
80 
19 

19 
19 
19 
15 
19 

U 
11 
U 
15 
19 

34 
34 
34 
86 

86 

86 
48 
58 

75 
75 

64 
64 
64 
64 
94 
64 

75 
66 

66 
64 
64 

75 
64 
75 
66 
66 

60 
50 
60 
56 
56 

56 
60 
'   56 
56 
56 

58 
64 
66 
56 
58 

60 
60 
43 
43 
43 

66 
66 

86 
80 
80 

19 
19 
U 
15 
U 

U 

if 

15 
19 

19 
19 
34 
94 

86 

48 
60 
56 
58 
58 

50 
60 
86 
86 
86 
86 

a 

60 
86 
80 
80 

80 
80 
34 
80 
80 

80 
80 
80 
M 
22 

19 
11 

5 
11 
19 
19 
19 

19 
19 
16 
16 
16 

16 
19 
19 
U 
U 

11 
15 
15 
U 
U 

U 

I 
8 
8 
8 

8 
1.5 
1.5 
1.5 
L6 

1.6 

tl 

1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
L5 
L5 

1.6 

1  

L5 

s 

L6 

4.    

1.5 

s 

1.6 

6 

L6 

7 

1.5 

g 

1.5 

9 

L5 

S 

L5 

11 

L5 

B 

1.5 

n 

1.5 

14    

1.5 

15 

L5 

H 

L5 

n 

15 
15 
10 
19 

19 
15 
15 
19 
19 

19 
19 
U 

1.5 

It 

1.6 

s 

L5 

n 

L5 

n 

1.5 

B 

L5 

a. 

L5 

)t 

Mi 

s 

% '.. 

1.5 

B 

1.5 

B 

1.5 

s 

L5 

D 

L6 

a 

Non.— Discharge  deteimlDed  as  follows:  Feb.  17  to  Sept  86,  from  a  ratine  curve  well  4efl]ied  between 
mo  tad  100  aecond-leet;  estimated  from  current-meter  measurements,  Oct  1  to  NaT  34,  14,  seoond-feet 
SitiiDated  because  of  ioe.  from  observer's  note  and  discharge  measurements  as  follows:  Nov.  25-30,  8  seo- 
ttd-feet;  Dec  1  to  Jan.  31, 6  second-  fset;  Feb.  1-16, 13  second-feet 

Monthly  discharge  of  Marys  River  near  Deeth,  Nev.,  for  the  year  ending  Sept, 

SO,  1915. 


Month. 

Discharge  in  second-foet 

Run-off 
(total  in 
acre-ieet). 

ACOD- 

UftTtm^in. 

Iftnifmnp, 

Mean. 

racy. 

Oetober        

•  14.0 

•  12.8 

•  6.0 

•  6.0 
14.7 
39.4 
61.2 
32.5 
31.0 
12.4 

2.16 
1.50 

861 

762 

369 

369 

616 

3,420 

3640 

3,000 

1250 

762 

133 

89 

B. 

Norembw 

C. 

Dtoember 

D 

}utQftrv                    .           . - 

D. 

ftbmuY..    V..... 

42 
94 
64 
58 
50 
19 

5 

1.5 

a 

*X!:::::::::::::::::::::::::::::::::::::::::: 

11 

43 
15 

5 

8 

1.5 

1.5 

B. 

Anil 

B. 

^           : 

B. 

hi:;:::::::::::::::...:..: :....:.:::::;:: 

B. 

loir 

B. 

iOfOSt 

a 

kptmbn 

a 

The  Tear. 

94 

L5 

18.6 

13,500 

t  Estimated. 
BTABB  CREEK  HEAR  DEETH,  VET. 

Location.— In  NE.  i  sec.  12,  T.  36  N.,  R.  59  E.,  at  highway  bridge  2  miles  above 
mouth  and  aboat  3  miles  southeast  of  Deeth,  Elko  Ck>unty ;  below  all  large 
tributaries  except  Boulder  Creek. 

^»Ai5AGK  ABEA. — Not  measured. 

Records  available. — June  4,  1913,  to  September  30,  1915. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Gage. — ^Vertical  staff  nailed  to  upstream  pile  of  bridge  bent  near  right  bank; 

read  once  dally  by  G.  E.  Weathers. 
Dischabok  mkasubements. — ^Made  by  wading. 
Channel  and  oontbol. — ^Bed  composed  of  small  gravel.    Control  is  gravel  bar ; 

shifts  occasionally.    Gage  height  of  zero  flow,  about  2.0  feet    One  channel, 

except  at  extremely  high  stages,  when  part  of  the  flow  passes  under  an 

auxiliary  bridge. 
ExTBEMBS  OF  DiscHASGE. — Maximum  stage  recorded  during  year,  3.55  feet  at 

9.20  a.  HL  June  1  (discharge,  62  second-feet) ;  minimum  stage,  2.45  feet 

September  4,  6,  7,  9,  10,  and  11  (discharge,  1.6  second-feet). 
1913-1915:  Maximum  stage  recorded,  5.6  feet  June  4,  1914  (discharge,  372 

second-feet) ;  minimum  stage,  2.45  feet  September  4,  6,  7,  9,  10,  and  21,  1915 

(discharge,  1.6  second-feet). 
Winter  flow. — Stage-discharge  relation  slightly  affected  by  ice. 
I>iVEBSiONS. — Station  is  below  practically  all  diversions  from  Starr  Creek. 
Kboulation. — Some  variation  4n  daily  flow  at  times,  caused  by  diversions  for 

irrigation. 
AcGXJBAGT. — ^Records  fair. 

Discharge  measurements  of  Starr  Creek  near  Deeth,  Nev,,  during  the  year  end- 

itig  Sept.  30,  1915, 


Date. 

Made  by- 

Gace 
height. 

Dis- 
charge. 

Date. 

Made  by- 

heSS. 

Dis- 
diarge. 

Oct.    10 

L.  W.  Jordan 

Feet. 
2.91 
2.«0 
2.76 

Sec.-ft. 
12.3 
7.7 
9.1 

Apr.  10 
June  21 
Aug.  19 

A.  B.  Pivton 

Feet. 
2.80 
2.8« 
2.55 

See.-fi. 
10  5 

Dec.     2 
Feb.    4 

do 

do 

do 

do 

14 
3.35 

Daily  discharge,  in  second-feet,  of  Starr  Creek  near  Dceth,  .Vet?.,  for  the  year 

ending  Sept.  30,  1915. 
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Monthip  dUcharge  of  Btarr  Creek  near  Deeth,  Nev.,  for  the  year  ending  Sept 

SO,  1915. 


Month. 

Diachtrfi  in  teoond-teet 

Rtm-off 
(totalln 
•cre-fMt). 

Aoon- 

iJlwpmtuw. 

llaan. 

moy. 

October 

16 
13 

0.6 
0.6 

11.4 
0.03 
8.05 
8.00 
11.5 
14.6 
11.0 
13.0 
31.8 
3.70 
3.67 
1.03 

701 
501 
406 
530 
680 

$S 

700 

338 

164 
114 

B. 

November 

B. 

Dooomber 

C. 

10 

18 

18 

15 

S4 

63 
8.8 
8.3 

c. 

FefarawT 

8.8 

IS 
8.8 

8.8 
8.8 
3.8 

2.3 
1.6 

B. 

ifaS!i:.::::::::;:::::::::;:: :;:::: ;:::::::: 

B 

Aoril 

B. 

£::;::::::::::::::::::::::::::::::::::::::::::: 

B. 
B. 

July 

C. 

Awniit.   _     

C. 

CMwnbw 

r 

' 

Th(»  jw. X 

63 

1.6 

10.7 

7,780 

-   LAMOILLE  O&SZK  VXAB  LAXOILLB,  VET. 

Location. — In  sec.  6,  T.  32  N.,  R.  58  E.,  about  50  feet  below  tailrace  of  Elko- 
Lamoille  Power  Co.  plant,  50  feet  above  first  irrigation  diversion,  about  2 
miles  above  Lamoille,  and  22  miles  southeast  of  Elko,  Elko  County. 

DiAiNAGK  ABEA. — ^About  14  SQuaro  miles  (measured  on  maps  issued  by  United 
States  Forest  Service). 

Rboobds  AVATT.ABTJL — ^Maj  8  to  September  80,  1915. 

Oase. — Vertical  staff  on  left  bank,  read  twice  daily  by  E.  Galloway. 

DiscHABOK  MEASUBEMENTS. — Made  by  wading. 

Ghaknei.  and  control. — ^Bed  com);>osed  of  gravel  and  large  boulders;  control 
shifts  with  extreme  high  water.    One  channel  at  all  stages. 

ISmsMKB  or  DiscHABGE. — Maxlmum  stage  recorded  during  year,  1.94  feet  at  7 
p.  m.  June  9  (discharge,  315  second-feet) ;  minimum  stage,  OJbl  foot  Sep- 
tcsnber  21,  22,  and  23  (discharge,  2.5  second-feet). 

WniTEB  FLOW. — Stage-discharge  relation  seriously  affected  by  ice. 

DiTEBsioNS. — ^Above  all  irrigation  diversions.  Water  is  diverted  for  Elko- 
Lamoille  Power  Co.  plant,  but  returned  to  stream  about  50  feet  above  gage. 

RnoLATiON. — ^A  daily  fluctuation  occurs  during  the  days  when  power  plant  is 
not  In  continuous  operation. 

AooDEAOT. — ^Records  good. 

DMMrge  meoMurementi  of  LanuAUe  Creek  near  LamoiUe,  N€V.,Auring  the  year 

ending  Sept  SO,  1915. 

i  flfftde  bT  A.  B.  PnitMLl 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


DaUy  diMcharge,  in  second-feet,  of  Lamoille  Creek  near  LamoUle,  Nev.,  for  the 
year  ending  Sept.  SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

204 
.137 
114 
101 
116 

136 
174 
224 
283 
270 

173 
119 
102 
111 
146 

108 
95 
95 
81 
79 

67 
68 
65 
60 
57 

67 
57 
54 
46 
43 

18 
18 
16 
15 
15 

14 
13 
12 
11 
10 

9.6 
9.6 
9.1 
9.1 
8.6 

6,0 
5.2 
4.8 
4.8 
4.8 

5.5 
4.8 
4.8 
4.2 
4.5 

4.8 
4.8 
4.8 
4.8 
4.8 

16 

89 
98 
84 
76 
73 

69 
71 
71 
76 
76 

78 
82 
102 
134 
147 
180 

153 
168 
173 
150 
150 

157 
167 
160 
160 
116 

108 
106 
106 
114 
108 

89 
36 
33 
31 
30 

28 
28 
28 
36 
35 

34 
23 
22 
21 
19 
19 

8.3 
7.8 
7.8 
7.8 
6.4 

6.8 
6.8 
7.3 
6.8 
6.8 

5.5 
6.2 
5.2 
4.8 
4.8 
4.6 

4.8 

2 

17 

4.8 

3 

18 

4.8 

4 

19 

4.2 

5 

20 

4.2 

6 

21 

8.5 

7. 

22 

8.5 

8 

41 
44 

46 

52 
ftl 
73 
71 
71 

23 

3.5 

9 

24 

8.5 

10 

25 

4.2 

11 

26 

4.3 

12 

27 

4.2 

13 

28 

4.3 

14 

29 

4.5 

15 

30 

3.5 

31 

NOTK.— Discharge  determined  as  follows:  Mav  8-28  from  a  rating  curve  well  defined  between  40  and  100 
seoond-fBet;  May  39  to  June  10  by  indirect  method  for  shifting  control;  June  11  to  Sept.  30  from  a  rating 
ourre  well  deAned  between  lero  and  300  second-feet. 

Monthly  discharge  of  lAtmoUle  Creek  near  LamoiUe,  Nev.,  for  the  year  ending 

SepU  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximun**  Minimum.      Mean. 


Rnn-ofl 
(total  in 
acre-feet). 


Accu- 
racy' 


Maya-31 

June 

July 

August 

September 

The  period 


108 
18 
6.0 


41 
101 

19 
4.5 
8.5 


81.3 
150 

47.3 
9.37 
4.50 


3,870 

8,930 

2,900 

576 

268 


8.5 


67.1 


18,500 


LAMOILLE  GREEK  NEAR  HALLECK,  NET. 

LocATioN.—In  NW.  i  sec.  9,  T.  35  N.,  R.  58  E.,  Elko  County,  half  a  mile  below 
mouth  of  Secret  Creek,  the  largest  tributary,  li  miles  south  of  Halle<^ 
station  on  the  Southern  Pacific  Railroad,  and  2  miles  above  confluence 
with  Humboldt  River. 

DRAmAOE  ABEA. — ^245  SQusre  miles. 

Rboobds  available. — May  12,  1913,  to  September  30,  1915. 

Gags. — Vertical  staff  on  left  bank,  200  feet  below  ford;  read  once  dally  by 
Harry  Gorman  and  Jack  Rose.    Datum  lowered  1.00  foot  August  19,  1915. 

DiscHABOB  MEA8UBEMENTS. — Made  from  cable  200  feet  above  gage  or  by  wad- 
ing. 

Channel  and  contbol. — Bed  composed  of  gravel;  control  Is  gravel  bar  which 
shifts  occasionally  and  at  times  Is  affected  by  beaver  dams.  Channel  very 
crooked;  banks  overflow  during  floods. 

EzTBEMEs  OF  DiscHABOE. — Maxlmum  stage  recorded  during  year,  4.2  feet  June 
3,  11,  12,  and  13  (discharge,  113  second-feet) ;  minimum  stage  (creek  dry 
In  August  and  September). 

1913-1915:  Maximum  stage  recorded,  6.7  feet  June  5,  1914  (discharge, 
556  second-feet) ;  minimum  stage  (creek  dry  In  August  and  September, 
1915). 
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WnrncB  flow. — Stagenlischarge  relation  seriously  affected  by  Ice;  flow  esti- 
mated from  observer's  notes,  discharge  measurements,  and  comparison 
with  records  of  near-by  stations. 

DivEBsioNs. — Below  all  diversions  except  one  small  ditch. 

RzoTJULTioNs. — ^Flow  affected  by  Irrigation  diversions  above. 

AccuBACT. — ^Records  fair. 

Discharge  measmrementB  of  Lamoille  Creek  near  Halleck,  Nev„  during  the  year 

ending  Sept.  SO,  1915, 


Date. 

Made  by- 

helgSt. 

Db- 
oharge. 

Date. 

Uade  by- 

he^t. 

Dis- 
charKe. 

Oct     8 

L.W.Jordan 

do 

Feet. 

3.28 
•  3.22 
»6.10 

3.28 

8ee-n. 
2Sw5 
19.8 
20.0 
27.6 

Apr.  11 
Hay     6 
Jime  25 

J.J.  SMiford 

Fut. 
3.28 
8.11 
8.35 

^"#4 

Dee.    2 

A.  B.  Ptirton 

17.3 

Feb.    4 

do. 

do 

34.2 

Apr.  U 

A  P  Piirtfln 

•  Complete  loe  oover;  8ta(&<li8obane  relatioo  affected. 
>  Water  flowing  o?er  loe;  stage<diaohar|e  relatloQ  aOeoted. 

DaUlf  discharge,  in  second-feet,  of  Lamoille  Creek  near  HaUeck,  Nev,,for  the  year  ending 

Sept,  SO,  1916. 


Day. 

Oct. 

Nov. 

Der^.    1    Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

22 
22 
22 
25 
25 

25 
25 
27 
27 
34 

31 
20 
28 
28 
27 

28 
28 
28 
2K 
28 

27 
27 
27 
28 
28 

28 
28 
27 
27 
27 
27 

27 
27 
.    27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

1 
21  1         20 
201         20 
20 

!     M 

46* 

40 
38 
40 
41 
45 

48 
50 
53 
55 
65 

55 

53 
40 
48 
46 

46 
48 
40 
51 
61 

48 
46 
45 
46 
48 
40 

40 
48 
46 
45 
41 

43 
41 
40 
40 
30 

27 
26 
24 
23 
23 

26 
27 
20 
31 
31 

32 
82 
81 
29 

29 

28 

27 
26 
24 
24 

22 
22 
21 
10 
18 

18 
19 
30 
20 
10 

17 
16 
10 
18 
16 

30 
23 
10 
21 
24 

26 
23 
21 
24 

29 

37 
85 
41 
U 
41 
53 

67 
79 
113 
101 
83 

88 

96 
101 
107 
107 

113 
113 
113 
107 
101 

107 
90 
67 
45 
41 

40 
40 
88 
34 
88 

30 
28 
25 
34 
22 

20 
17 
14 
13 
12 

12 

11 
0.8 
9.0 
8.4 

7.8 
7.5 
6.9 
6.0 
6.6 

5.4 
5.4 
5.2 
6.0 
5.0 

5.0 
4.6 
4.4 
4.6 
4.8 

5.0 
4.0 
3.2 
2.0 
1.4 
LO 

0.6 

2 

.4 

3    

4 

4 

.8 

5 

.2 

4 

7                       

1 

g 

9    

» 

1 

11          

n 

B 

M 

15 

16 

17 

18. 

» 

ao 

' 

21 

1 

B 

28 

:::::::::::::;:::::::::: 

91            

:::::::::::::::::::::::: 

K 

21 

1 

u    

..  . 

28          

1 

39 

30        

1 

31,, I 

i 1"— 
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SURPAOE  WATEE  SUPPLY,  1916,  PART  X. 


Monthly  discharge  of  LamoiUe  Creek  near  HaUeck,  Nev,,  for  the  year  endU^g 

Sept,  SO,  1915, 


Month. 

Disohaige  In  secxmd-feet. 

Run-off 
(total  In 
acre-feet). 

AOQU- 

Mazimuni. 

Minimum. 

Mean. 

raey. 

October 

34 
27 

22 

27.0 
25.5 
15.0 
18.0 
25.0 
46.6 
32.4 
24.3 
71.8 

7.29 
.06 

0 

1,600 

1620 

023 

1,U0 

2^800 

1,880 

1400 

4^270 

448 

4 

0 

B 

c. 

I>«»mb«r    XX.            .      .  . .  X  .  .  X  .  X  .     X 

T>, 

January 

D. 

FebniMT 

1>. 

Maroh , , 

65 
40 
63 
113 
90 

0.6 

0 

B. 

April.. 

23 
16 
22 

1.0 

0 

0 

B 

May.:;::.::.:.:.:: :...: :.:::::: 

B. 

Jm»4^  r»  . -    .    ,    ,    , r , 

B. 

July 

B 

August 

September 

The  year 

113 

0 

24.2 

17,000 

HOBTH  rOBK  OF  ETTMBOLDT  BIYEB  AT  DEVILS  GATE,  VEAB  HALLEOX,  VST. 

Location. — In  sec.  13,  T.  38  N.,  R.  57  E.,  Elko  CJounty,  at  the  narrows  about 
3i  miles  above  the  buildings  of  Morgan  Hill  ranch  (also  known  as  Devils 
Gate  ranch),  17  miles  north  of  Halleck  and  27  miles  by  wagon  road  from 
Elko. 

Dbainage  abea. — 830  square  miles  (measured  on  maps  issued  by  Cieneral  Land 
Office). 

Records  availablb. — ^November  11,  1913,  to  September  80,  1915 ;  also  at  mouth 
of  stream  from  October  10, 1902,  to  December  31, 1909,  and  October  1, 1910, 
to  December  31,  1913. 

Oage. — Stevens  water-stage  recorder  on  right  bank  at  mouth  of  canyon ;  origi- 
nal gage  was  abouut  15  miles  downstream ;  comparatively  little  run-off 
entering  below  the  present  station,  except  during  storms. 

Dischabge  mkasxtbememts. — ^Made  from  cable  about  30  feet  below  gage  or  by 
wading. 

Channel  and  control. — Bed  composed  of  sand' with  gravel  riffle  at  control; 
about  half  of  the  control  section  is  affected  by  the  growth  of  moss.  Chan- 
nel is  crooked  and  banks  are  comparatively  high  and  covered  with  willows ; 
at  extreme  high  stages  water  may  overflow  right  bank  and  pass  in  an  over- 
flow channel  around  gage.    Gage  height  of  zero  flow,  about  0.7  foot 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  8.44  feet  at  3 
a.  m.  March  26  (discharge,  194  second-feet) ;  minimum  stage,  1.03  feet  at 
noon  August  31  (discharge,  2.6  second-feet). 

1913-1915:  Maximum  stage  recorded,  7.23  feet  April  7,  1914  (discharge, 
722  second-feet) ;  minimum  discharge,  1  second-foot  August  20-28  and 
September  30,  1913  (stage,  2.5  feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  esti- 
mated from  discharge  measurements,  observer's  notes,  and  climatic  records. 
River  freezes  over  at  gage  but  riffle  is  sometimes  partly  open ;  anchor  ice 
collects  on  riffle. 

Diversions. — Numerous  diversions  in  the  valleys  above  and  below  Devils  Gate. 
During  the  summer  almost  all  low-waer  flow  is  diverted. 

Regulation. — ^Flow  during  summer  depends  on  amount  of  irrigatioD  abova  A 
minimum  flow  is  maintained  from  seepage  and  springs, 

AooiTBAOT. — Records  fair. 
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IHicharge  measurementa  of  North  Fork  of  Humboldt  River  at  Devils  Oate, 
near  Halleck,  Nev.,  during  the-  year  ending  Sept,  SO,  1915. 


Dtte. 

Made  by- 

be^t. 

Dis- 
charge. 

Date. 

Made  by— 

Qaee 
hdSbt. 

Dte- 
eharge. 

Dee.    9a 
ftb.   W 
Apr.  10 
IC 

L  W  Joidsn 

Feet. 
1.49 
1.50 
2.30 
2.30 

8ec.-ft. 
22.6 
30.2 
78 
81 

May  10 

June  22 

A\ig.  18 

30 

A  B  PurtOD       

Fert. 
1.89 
1.46 
1.00 
1.00 

*"if-« 

do 

do 

do 

do 

22.2 
8.8 

J  J  SanJord 

3.3 

•  stage-discharge  relation  affected  by  ice. 


Oofly  discharge,  in  second-feet,  of  North  Fork  of  Humboldt  River  at  Devils 
Gate,  near  HaUeck,  Nev.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

I 

16 
16 
17 
17 

18 

18 
19 
19 
19 
21 

23 
22 
21 
20 
20 

20 
20 
20 
19 
19 

20 
30 
22 
36 
25 

24 
34 
23 
23 
34 
24 

22* 

24 

28 
36 
27 
31 
30 

27 
34 
34 
34 
35 

36 
36 
36 
36 
36 

36 
36 
28 

27 
28 
28 
28 
29 

27 
28 
28 
29 
80 

30 
33 
35 
35 
42 

47 
51 
51 
51 
52 

59 
66 
80 
106 
159 

177 
148 
140 
128 
138 
113 

98 
91 
92 
94 
94 

93 

91 
85 
83 
78 

69 
66 
60 
70 
76 

78 
70 
.       68 
70 
69 

69 
76 
92 
99 
93 

84 
80 
73 
70 
71 

77 
82 
85 
77 
67 

63 

60 

57 

50 

»        48 

44 

43 
44 
54 
C3 

66 
52 
57 
77 

87 

76 
75 
76 
83 
87 

92 

86 
77 
71 
64 
58 

55 

9.0 

8.8 

8.4 

3.8 

3     

4.2 

4        

4.4 

i. 

4.8 

1 

5.2 

5.0 

J     

5  0 

9     

5  0 

id 

5.0 

11 

• 

4.8 

B. 

5  0 

a   

5  0 

M               

5  2 

15 

38 

36 
33 
30 
28 
24 

24 
22 
19 
15 
14 

13 

11 
9.8 
9.2 
9.0 

6.2 

n 

5.4 

i; 

5.4 

li.: * 

3.2 
3.8 
3.8 

Vo 

3.0 
3.0 
3.0 

3.2 
3.2 
3.2 
3.2 
3.2 
2.8 

6.2 

19 

6.2 

a 

5  0 

a 

4.6 

a  

4  6 

s. 

4.4 

JL 

4.6 

s. 

5.4 

». 

6.3 

r 

6.0 

8. 

6.0 

9 

6.0 

a. 

6.0 

a 

KonL— Dteharge  determined  from  two  fairly  well  defined  rating  carves;  one  used  Oct.  1-30  and  Aug. 
Uto  Srot  30,  the  other  Feb.  9  to  May  15.  Indirect  method  for  shifting  control  used  May  16  to  June  1  and 
hw  15  to  July  X  Dischane  interpolated  while  recorder  was  not  in  operation;  Oct.  1-7,  and  31, 
ifi^va  In  table;  Nov.  1*W.  34  secand-feet;  June  3-14,  46  8eoond-feet;July  3^1.  7.0  seoond-feet.  and  An - 
Mi,  4.0  seeond-fBet.  Mean  ilow  estimated  on  account  of  ice,  Deo.  1-31, 19  second-feet:  Jan.  1^1, 21  s 
lBM;Fib.l-«^20ieoaiid-lBet;  Feb.  13-16,  as  in  table. 
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Monthly  discharge  of  North  Fork  of  Humboldt  River  at  DevUa  Gate,  near  Hal- 
lech,  Nev,,  for  the  year  ending  Sept,  SO,  1915, 


MoDth. 

Discharge  In  seoond-feet 

Run-off 
(total  in 
acre-feet). 

Aooo- 

Mfa^T"""!- 

MeazL 

racy. 

October 

26 

16 

20.6 
24.0 
19.0 
21.0 
24.4 
65.3 
80.3 
67.3 
32.9 
7.12 
3.64 
5.04 

1,270 

1,430. 

1  170 

1290 

1360 

4  020 

4  780 

4,140 

1^960 

418 

224 

300 

B. 

November              

D. 

December 

D. 

Jaouflry 

D. 

February 

31 
177 
09 
87 
55 
9 

B. 

March... 

27 

66 

43 

9 

B. 

April 

B. 

M^:::::::::::::::::::::::::. :::.:. :::::: :. 

B. 

Juno ; 

C. 

July 

D. 

August 

2.8 
3.4 

a 

September 

6.3 

C. 

The  year 

177 

2.8 

30.9 

22,400 

BOVTH  rOBK  or  HVXBOLDT  BITEB  HEAR  ELKO,  VEV. 

Location. — In  sec.  19,  T.  33  N.,  R.  55  E.,  at  head  of  canyon  below  Cowling's 

ranch.  4  miles  above  mouth  and  10  miles  southwest  of  Elko,  Elko  County. 
DsAiNAOE  ASKA. — ^Not  measured   (1,150  square  miles  at  old  station  1^  miles 

above). 
Records  available.— August  29,  1896,  to  December  31,  1909 ;  September  9,  1910, 

to  September  30,  1915. 
Oagb. — Stevens  wat^r-stage  recorder  on  right  bank,  1\  miles  below  highway 

bridge  November  14, 1913,  to  September  30, 1915 ;  inclined  staff  on  left  bank 

one-fourth  mile  above  bridge,  February  26,  1907,  to  November  13.  1913; 

prior  to  February,  1907,  several  gages  at  slightly  different  sites  and  datums. 
DiscHABGE  MEASUBEMBNTS. — ^Made  from  cable  Just  below  gage  or  by  wading. 
Channel  and  contbol. — Bed  composed  of  gravel  and  sand.    One  channel  at 

all  stages.    Rock  riffle  a  short  distance  below  gage  affords  permanent  con- 

troL 
EiXTBEiiEs  OF  DiscHABOB. — ^Maxlmum  stage  recorded  during  year,  2.85  feet  at 

1.45  p.  m.  June  10   (discharge,  372  second-feet)  ;  minimum  stage,  dry  In 

August  and  September). 
1896-1915:  Maximum  stage  recorded,  10.0  feet  January  26,  1914  (dis^ 

charge,  2.400    second-feet) ;  minimum  stage,  dry  in  August  and  September, 

1915. 
WiNTKB  FLOW. — Stage-discharge  relation  seriously  affected  by  ice;  flow  deter- 
mined from  discharge  measurements,  observer's  notes,  and  climatic  records. 
Diversions. — Below  all  tributaries  and  all  diversions  except  those  of  Hunter 

and  Banks  ranch  3  miles  downstream. 
Regulation. — Flow  affected  by  diversions  above. 
AccuBACT. — ^Records  good. 

Discharge  measurements  of  South  Fork  of  Humboldt  River  near  Elko,  Nev^ 
during  the  year  ending  Sept.  SO,  1915, 


Date. 

Madeby- 

Oage 
height. 

Dis- 
char^. 

Date. 

Made  by- 

he^t. 

Dia- 
diarse. 

Nov.  30> 

L.  W.  Jordao..... 

FeH. 
0.78 
1.82 
1.12 

aec-f. 

22.3 
43.6 

May     6 

Juiie  21 
July  14 

A.  B.  Parton 

Feet. 
1.10 
1.70 
.76 

Sec.-fi. 
44  1 

F«b.    «a 
Apr.    0 

do 

Sanford  and  Parton  . . . 

do 

do 

108 
16. 1 

o  Stage  discbarsc  relatian  affected  by  iv& 
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Daiijf  discharge,  in  neoond-feet,  of  South  Fork  of  Humboldt  River  near  Blko, 
Nev„  for  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct 

Nov. 

Mar. 

Apr. 

May. 

Juzi«. 

July. 

An*. 

1 

9.0 
0.5 

10 

10 

11 

13 
13 
15 
18 
20 

18 
18 
17 
18 
18 

18 
10 
20 
20 
20 

33 

24 
26 
35 
35 

35 
26 
34 
34 
34 
34 

35 
35 
34 
34 
34 

33 
23 
21 
31 
23 

2S 

33 
20 
30 
22 

20 
30 
31 
18 
14 

7.1 
8.0 
0.5 

10 

11 

11 
13 
13 
13 
14 



37 
38 
38 
35 
35 

31 
31 
31 
33 
33 

83 
84 

36 
35 
36 

37 
38 

35 
34 
32 

31 
31 
33 
85 

37 

38 

38 
38 

43 
45 
46 

48 
47 
46 
46 
46 

46 
46 
45 
44 
43 

43 
43 
45 
51 
51 

50 
61 
44 

46 
47 

50 
50 
40 
47 
48 

47 
46 
43 
46 
57 

68 

65 
57 
53 
53 

44 

88 
31 
30 
31 

31 
33 
38 
40 
55 

54 

83 
126 
156 
163 

145 
153 
143 
138 
130 

113 
105 
106 
130 
163 
183 

380 
341 
375 
221 
184 

174 
183 

321 
273 
314 

281 
217 
174 
140 
122 

111 
110 
106 
104 
104 

105 
08 
116 
105 
04 

84 
73 
68 
56 

51 

48 
46 
44 
43 

42 

40 
38 
36 
34 
32 

20 
25 
20 
16 
15 

15 

12 
0.5 
7.4 
6.0 

4.8 
3.3 
3.6 
4.2 
3.3 

X6 
2.6 
2.0 
1.6 
1.5 
1.3 

1.2 

7 

1.8 

J 

1.7 

4 

1.5 

S 

.0 

C 

.8 

7 

1.0 

8 

.8 

9 

.8 

10 

.5 

U 

12 

a 

14 

u 

li 

u 

18 

» 

at 

JL 

a. :.. 

s 

M 

8 

». 

27 

M 

9 

m, 

SI 

Non.— Dischanee  determined  from  a  weOnleflned  rating  corre.  THSLj  flow  interpoUted  Oct  1-6,  Nov. 
8>a.  July  2-4,  ft-iq,  and  12-13.  Mean  flow  estimated,  beoaoae  of  ioe,  Dee.  1-81,  10  aeoond-leet;  Jan. 
hZl,  12  secood-ieet;  Feb.  1-28, 28  seoood-feet.    Straam  was  dry  August  11  to  September  3a 

JfMUUy  di9charge  of  South  Fork  of  Humboldt  River  near  Blko,  Nev,,  for  the 
year  ending  Sept.  SO,  1915, 


Umxh. 

Discbarge  In  seoond-feet 

Run-off 
(total  in 
acre.feet). 

Aoon- 

MlnlmunL 

Mean. 

raoy. 

October. 

26 
25 

0.0 
7.1 

18.7 
18,0 
10.0 
12.0 
28.0 
35.6 
47.0 
88.3 
160 
10.0 
.35 
0 

1,150 
1,070 
615 
738 
1,500 
3,' 100 
3,800 
5,430 
0,520 

MS 

0 

B. 

NovMiber 

B. 

Dtrmber 

D. 

D. 

FiSravT.... 

D, 

SS!7::::::::::::::::::::::::::::::::::.: 

48 
67 
182 
341 
48 
1.8 
0 

31 
42 
30 
51 

1.3 

0 

0 

B. 

Aecfl 

B. 

M»  :: 

B. 

jSh;:::: 

B 

jSKTr :::..............  .... 

B 

vSu^-                    ::::::::::::::::: 

SJSiiW                   

THa  tmTx *i.. 

341 

0 

36.3 

26,300 

XAeOZE  OSSEX  AT  OABLIH,  VXV. 

Location. — ^In  aec  26,  T.  33  N.,  R.  52  E.,  500  feet  above  highway  bridge,  half  a 
mile  above  month,  and  half  a  mile  east  of  Garlin,  Elko  County. 

DftAHVAOB  ASXA. — ^Not  measured. 

Rboobdb  availablb. — June  6.  1913,  to  September  30.  1915. 

Oaob. — ^Incllned  staff  on  left  bank  about  600  feet  above  Pacific  Fruit  Express 
Co.  dam,  October  26,  1913,  to  September  30,  1915;  vertical  staff  at  the 
bridge  100  feet  above  dam  June  6  to  October  25,  1913 ;  read  twice  a  day  by 
W.  O.  Blinn. 
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*■  the  year  eiMng  Sept. 


o. 

B. 

B. 

B. 

0 

B. 

M 

B. 

M 

C. 

8 

D. 

40 

D. 

4,080 

jtbridge  about  a 

«  above  the  Rock 

36  miles  north  of 

only  large  tributary 

lUea  below  in  1896. 


•1  about  every  other  day 

»r  by  wading. 

ul  gravel,  but  likely  to  sMft 

tages.    Banks  high  and  clean. 

rded,  2.0  feet  May  21  and  26 

.;;e,  12  feet  July  5  and  7  (dla- 

've  station;  there  Is  a  small  reser- 
uaw  Valley, 
and  storage  above. 
iDcomplete  gage-height  record. 


"ck  at  Rock  Creek  ranch,  near  Battle 
r  year  ending  Sept,  50,  1915, 

>y  A.  B.  PnrtoQ.] 


harge. 


See.-ft, 
U.4 
1L5 
0.8 


Data 


July    IT. 
Aug.  20. 


height. 


Feet. 
L70 
1.66 


Dit- 
cbarge. 


8.4 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


DiscHABOB  MKAStJBEMXNts. — ^Made  from  highway  hridge  or  hy  wadins. 
Channel  and  contbol. — ^Bed  composed  of  sand  and  gravel ;  shifts  occasionally. 

One  channel  at  all  stages. 
BxTBEHEs  OF  DI8CHABGE. — ^Maximum  Stage  recorded  daring  year,  2.1  f^t  at  8 

a.  m.  March  29  and  31  (discharge,  29  second-feet) ;  minimnm  stage,  0.05 

foot  August  and  September  (discharge,  0.1  second-foot). 
1918-1915:  Maximum  stage  recorded,  4.5  feet  April  28,  1914  (discharge, 

894  second-feet) ;  minimum  stage,  0.95  foot  August  and  September,  1915 

(discharge,  0.1  second-foot). 
Regulation. — Flow  affected  by  irrigation  diversions  abova 
AooTT&AOT. — Records  ftiir. 

Discharge  measurements  of  Maggie  Creek  at  Carlifij  Nev.,  during  the  year 

ending  Sept,  SO,  1915, 


Dftte. 

Hadeby- 

hd^t 

Dis- 
charge. 

Date. 

Hade  by-- 

heii^t. 

Di»- 
diaise. 

Oct.  11 

L,  W.  Jordan 

Ft€t. 

.    l.«3 
2.84 
1.31 

5.3 
8.2 

Apr.    0 
June  as 
Sept.  11 

A.  B.  Purt<m 

JFM. 
1.05 
1.10 
.06 

Stc-ft. 
22:8 

Dec.  1« 
FW>.  7 

do 

do 

do 

do 

1.4 

•  Complete  ice  oofver  at  the  sage;  ftage-disehafge  relation  affected. 
»  Discharge  estimated. 

Daily  discharge,  in  second-feet,  of  Maggie  Creek  at  CarUn,  Nev,^  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
5.1 
5.1 
5.8 

0.8 
8.5 

10 

10 

10 

8.5 
8.5 
8.6 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

T.8 
7.8 
7.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

2.2 
2.4 
3.1 
8.1 
3.7 

8.0 
8.5 
4.3 
5.7 
8.2 

8.8 
8.2 

12 

11 

11 

0.5 
12 
11 
11 
12 

11 
0.5 
8.8 
8.8 

12 

11 
12 
10 

11 
13 
10 
14 
18 

12 

12 
8.2 
0.5 

12 

8.8 
13 
12 
11 
12 

13 
10 
10 
12 
12 

10 
10 
10 
10 
20 

21 
22 
24 
27 
25 
27 

24 
24 
24 
24 
24 

24 
24 
24 
23 
24 

22 
22 
22 
22 
20 

10 
13 
12 
11 
0.5 

7.5 
0.1 
0.1 
8.8 
8.8 

8.8 
7.5 
7.5 
0.1 
0.1 

0.1 
0.1 
4.7 
4.3 
8.7 

3.1 
2.0 
2.0 
1.8 
L8 

1.2 
1.1 
1.4 
1.0 
1.8 

2.0 
3.0 
4.7 
5.7 
5.7 

5.0 
0.1 
0.1 
0.7 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

5.2 
5.2 
5.2 
4.8 
4.1 

8.7 
3.7 
3.1 
3.1 
2.0 

2.0 
2.4 
2.4 
2.2 
2.2 

1.8 
1.8 
1.8 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.0 

.8 

.8 
.7 
1.0 
.0 

.8 

.8 
.7 
.0 
.4 
.8 

0.1 
.1 

2 

3 

4 

5 

e 

7 

8 

0 

10 

11 

12 

13 

14 

15 

10 

17 

0.1 

18 

.2 

10 

.1 

20 

.a 

21 

1.0 

22 

1.0 

23 

1.4 

24 

1.0 
1.8 

2.0 
2.2 
2.2 
22 
2.2 
2.2 

1.0 

25 

2.3 

20 

2.0 

27 

2.6 

28 

2.2 

20 

2.2 

30 

2.6 

31 

2.6 

Non.— Discharge  determined  from  three  fairly  well  defined  rating  ourres  applicable  Oct.  1  to  Nor. 
20,  Jan.  21  to  Joly  17,  and  Aug.  1  toSept.30.  Mean  flow  estimated  on  account  of  uncertainties  in  ease  hei^t 
record  and  possible  ice  effect  as  follows:  Nor.  21-30, 0  second-feet:  Dec.  1-31, 3  second-feet;  and  Jan.  1-28. 
1 .5  second-feet.  Indirect  method  for  shifting  <v>ntroI  used  July  18-31.  Mean  flow  estimated  0.06  seoood-toot 
Aug.  8  to  Sept.  10,  based  on  measurement  of  Sept.  IL 
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MimtMif  dUekarge  of  Moififie  Creek  at  CarUn,  Nev^  for  the  year  ending  Sept. 

50, 1915. 


Mflnth. 

DInhargt  in  MOQod-fMt 

Rnn-off 
(toUlIn 
acre-feet). 

Aoon- 

Mmximitiii* 

Mlnlmiim. 

llaan. 

raoy. 

Octoter                        .  . 

10 
7.8 

6.1 

6.63 

6. 68 

8.00 

1.64 

8.41 

16.4 

16.1 

4.S6 

8.36 

.91 

.06 

.67 

406 
396 
184 
101 
467 
•47 
968 
280 
194 

1 

40 

B. 

Kmmlw r , 

B. 

Dieimber            

D. 

hmuj    

2.3 

16 

27 

94 
7.6 
tt.1 
1.4 
.1 
3.6 

D. 

FMnarr 1 

3.3 
8.3 
6.1 
1.1 
1.4 
.1 

B. 

ifadi...:.:: :::..:::::::;:;::::;:::::;::::: 

B. 

Apra 

B. 

M^                  : 

B. 

fa£:::::::::;:::::;::::;::::::::::;:::::::::::::: 

B. 

Wt 

C. 

imrfSt 

D 

ajmbw..... ..........:..::::;:::;:;::;::::::: 

D. 

nifnr 

37 

6.67 

4.030 

lOOX  OmXBK  AT  BOOK  OBBXX  BAVOK,  VXAB  BATTLB  MOmrTAXV.  BBT. 

LoanoN.— Probably  in  sec.  6,  T.  87  N.,  R.  47  B.,  at  an  old  footbridge  about  a 
mile  above  diversion  dam  at  mouth  of  canyon,  and  1^  miles  above  the  Rock 
Oeek  ranch  house,  a  few  miles  south  of  Dutton,  and  85  miles  north  of 
Battle  Mountain,  Lander  County.  Willow  Greek  is  the  only  large  tributary 
between  this  station  and  the  one  maintained  several  miles  below  in  1896. 

DiiniAfiE  ABEA. — Not  measured. 

Beooids  availablb. — ^May  18  to  September  80,  1915. 

Ga6L— Vertical  staff  near  left  end  of  footbridge;  read  about  every  other  day 
by  W.  H.  MniHey. 

DiacHABGE  HEAsuRBicjcNTS. — ^Msde  from  footbridge  or  by  wading. 

Chahhil  and  control. — ^Bed  composed  of  rodu  and  gravel,  but  likely  to  shift 
at  extreme  high  stages.    One  channel  at  all  stages.    Banks  high  and  clean. 

Snmos  OF  niscHARGS. — ^Maximum  stage  recorded,  2.0  feet  May  21  and  26 
(discharge,  17  second-feet) ;  minimum  stage,  1.2  feet  July  5  and  7  (dis- 
charge, 0.4  second-foot). 

DiTBsioifB. — Numerous  small  diversions  above  station ;  there  is  a  small  reser- 
foir  on  one  of  the  tributaries  above  Squaw  Valley. 

Rkuiation. — Flow  affected  by  diversions  and  storage  above. 

AocDiiOT. — ^Records  only  fair  owing  to  incomplete  gage-height  record. 

lH$ckarge  tneasurementa  of  Rock  Creek  at  Roek  Creek  ranch^  near  Battle 
Mountain,  Nov.,  during  the  year  ending  Sept.  SO,  1915, 


^CMtobyA 

B.  PnrtoQ.] 

Date. 

A 

Dis- 
charge. 

Date. 

hei^t. 

Die. 
charge. 

Hn  n 

Fut, 
1.86 
L87 
L70 

11.6 
6.8 

July    IT 

Feet. 
1.70 
1.66 

""■t-, 

u ::;:::::;::: ::: 

Aug.  28 

8.4 

Wy  17 
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SURFACE  WATER  SUPPLY,  1&15,  PART  X* 


Daily  discharge,  in  second-feet,  of  Rock  Creek  at  Rock  Creek  ranch,  near  Battle 
Mountain,  Nev.,  for  the  year  ending  Sept,  SO,  1915. 


D*7. 

M»7 

June. 

July. 

Auc. 

8«pt. 

Day 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.. ........... 

15 
15 
15 
14 
13 

13 
13 
13 
12 
11 

12 
13 
13 
13 
13 

1.5 
1.5 
1.5 
1.0 
.4 

.4 
.4 

4.4 

4.7 
5.0 
5.3 
5.6 

5.8 
6.0 
6.2 
6.4 
6.7 

6.7 
6.7 
6.7 

8.6 
3.6 
8.6 
3.6 
3.6 

4.0 
4.2 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 

4.8 
5.2 

16 

8.8 
8.1 

12 
11 

13 
12 
12 
11 
7.0 

2.7 
3.6 
4.4 
4.4 

4.4 

3.6 
3.3 
3.0 
2.7 
2.1 

6.6 

17,.  .,., 

6.7 

3 

18 

4 

19 

5 

20 

6 

21 

7 

22 

8 

23 

0 

24 

10 

25 

4.4 

4.4 
4.4 
4.4 
4.4 
4.4 
4.4 

11 

26 

12 

27 

13 

12 
11 
9.6 

28 

14 

29 

3.6 
3.6 
8.6 

16 

30 

31 

Nora.— Disobarn  detormined  from  a  lairlv  well  defined  rating  carve.  Mean  flow  estimated  Jnly  8-lft. 
3.6  aeoond-feet  and  Sept.  17-24,  5.0  seoond-ieet.  Mean  flow  Interpolated  July  18-24, 6.6  seoond-feet,  and 
Aug.  14-28,  6.2  second-feet.  Daily  discharge  interpolated  on  days  when  gage  was  not  read,  except  as 
noted  above. 


Monthly  discharge  of  Rock  Creek  at  Rock  Creek  ranch,  near  Battle  Mountain, 
for  the  year  ending  Sept,  SO,  1915, 


Month. 


Discharge  in  second-feet. 


MaTlnmm.  Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


Aoco- 
racy. 


May  13-31 

June 

July 

August 

September 

The  period. 


17 

15 
6.7 
6.7 
6.6 


&1 
2.1 
.4 
3.6 
3.6 


13.0 
9.57 
3.71 
6.32 
4.61 


17 


6.76 


491 
669 


327 
274 


1,890 


REESE  RIVER  HEAR  BERUH,  NEV. 

Location.— In  the  SW.  i  sec.  16,  T.  12  N.,  R.  40  E.,  dose  to  boundary  of  Toiyabe 
National  Forest,  Just  above  the  mouth  of  Illinois  Creek,  1^  miles  below 
Archie  Bell's  ranch,  2  miles  above  the  Bell  home  ranch,  7  miles  east  of 
Berlin,  Nye  County,  and  55  miles  south  of  Austin. 

Dbainagb  abea. — ^94  square  miles  (measured  on  topographic  maps). 

Records  AVAiLABLE.-^June  10,  1913,  to  November  10,  1914 ;  March  1  to  Septem- 
ber 30,  1915. 

Gage. — Vertical  staff  on  left  bank  300  feet  above  head  gate  of  the  upper  Bell 
canal;  gage  10  feet  downstream  with  datum  1.17  higher  read  June  29 
to  September  30,  1915 ;  an  auxiliary  gage,  about  1\  miles  below  the  regular 
gage,  used  November  1,  1913,  to  April  28,  1914,  October  20  to  November  10, 
1914,  and  March  1  to  April  18,  1915,  when  no  water  was  being  diverted  be- 
tween gages. 

DiSGHABOE  MEASUREMENTS. — Made  by  wading. 

Channel  and  control. — Stream  very  crooked.  Banks  low,  covered  with  a 
thick  growth  of  willows;  subject  to  overflow  at  high  stages;  control  at 
low  stages  is  a  fairly  well  defined  gravel  riffle  a  few  feet  below  gage. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.9  feet,  new 
datum,  June  2,  3,  and  4  (discharge,  128  second-feet)  ;  minimum  stage,  0.90 
foot  at  4  p.  m.  September  11  (discharge,  1.5  second-feet). 
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191^1915:  Maximum  stage  recorded,  5.5  feet,  old  datum.  September  2, 
1913  (discharge.  173  second-feet) ;  minimum  stage.  0.90  foot  Septeml)er  11. 
1915  (discharge,  1.5  second-feet). 

WiNTEB  VLOw. — Station  was  discontinued  during  winter.  Flow  probably  did 
not  aTerage  more  than  5  or  C  second-feet 

DiTEBSioNs. — A  small  amount  of  water  is  diverted  at  the  Archie  Bell  ranch 
aboye  the  station. 

RBaui.^TioN. — ^None. 

AccuiACT. — Discharge  measur^nent  made  this  year  show  a  reversal  in  the 
rating  curve  between  1.8  feet  and  3.5  feet  gage  height,  and  the  position  of 
the  rating  curve  is  not  well  enough  defined  to  permit  the  publication  of 
daily  discharge.  The  maximum  and  minimum  are  not  affected  by  the  re- 
versal, and  are  approximately  correct  as  published.  Records  of  flow  as 
published  in  Water-Supply  Papers  360  and  390  should  be  used  with  caution. 

UUcharge  meaturemeniB  of  Ree$e  River  nearBerUn,  Nev.,  during  the  year 

endinff  Sept  SO,  1915. 
CMad«bjA.B.Piirtoa.] 


Date. 

h^SEl 

Di». 
diarge. 

Dat«. 

QMe 
hel^t. 

Di». 
charse. 

IBT.    17 

Feet, 

»a.8o 

l.M 

aee.-rt 

•4 

87.4 

as.  3 

June  28. 

Feet. 
'3.22 
1.84 
.01 

Sec.-ft. 
28.6 

^  17 .        ;;;....;;.: 

79-. 

37.9 

hBBt   «           ...    

Sept.  10 

1.0 

n. 

•  Measnrements  are  referred  to  datum  established  June  29. 

h  Auxiliary  gace  read  4.30. 1  hoar  later,  witb  no  diversloDs  between  cafw* 

c  Measurement  at  auxiliary  gace;  water  being  diverted  between  gages. 


Daily  page  height,  in 

feet, 

of  Reese  River  near  Berlin,  Nev.,  for  the  year 
ending  Sept.,  SO,  1915. 

Day. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

l!06 

2!3 

2.3 
2.2 
2.2 
2.2S 
2.3 

13 
2.3 
2.4 
2.3 
2.3 
2.3 

2.3 

2.8 
2.3 
13 
2.3 

2.8 
2.3 
2.3 
2.3 
2.8 

18 
2.3 
2.35 

2.85 
2.85 

2.8 
3.8 
2.3 
3.3 
3.3 

2.3 
2.3 
2.3 
2.5 
2.5 

2.55 

2.55 

10 

155 

2.55 

2.55 
2.6 
2.0 
2.6 
2.0 

10 
10 
3.1 
3.1 
3.2 
3.25 

8.2 
3.2 
8.2 
8.25 
8.3 

3.35 

8.4 

3.4 

3.4 

8.4 

8.4 
8.4 
3.5 
3.0 
3.05 

3.7 

4.15 

4.1 

3.9 

2.9 

2.8 
2.8 
2.8 
2.9 
2.9 

2.8 
2.9 
2.8 
3.0 
2.9 

8.0 
3.8 
2.8 
2.8 
2.9 

8.0 

8.05 

3.05 

3.1 

8.0 

8.1 
3.1 
3.0 
3.1 
3.1 

8.2 

3.25 

8.1 

3.1 

8.0 

19 
2.8 
2.9 
8.0 
8.2 

3.2 
3.2 
3.2 
3.4 
3.0 
3.65 

8.8 

8.9 
8.9 
8.9 
8.8 

8.6 

3.35 

3.0 

3.0 

8.0 

2.96 
2.95 
2.95 
2.8 
2.8 

2.75 

2.7 

2.05 

2.0 

2.5 

2.4 

2.35 
2.3 
2.15 
2.1 

2.1 

2.1 

1.9 

1.84 

1.82 

1.80 
1.80 
1.80 
1.82 
1.83 

1.80 
1.80 
1.78 
1.74 
1.66 

1.63 
1.54 
1.54 
1.52 

1.44 
1.44 
1.42 
1.42 
1.38 

1.38 
1.36 

,*•-•:::::::•.■•::::::•:::: 

4,              

s 

1    

7 

1. 

9    

». 

0.91 

u 

.90 

u 

.94 

u                  

.94 

14. 

.94 

15               

1.58   

.95 

If 

1.52 
1.50 
1.60 
1.60 
1.54 

1.56 

.96 

17 

.96 

18 

.94 

»    

.94 

» 

.96 

Jl 

.96 

a. 

1.66    

.95 

a  

1.54 
1.54 
1.52 

1.60 
1.50 
1.48 
1.46 
1.46 
1.44 



.96 

JL 

.96 

a 

98 

36 

.98 

27    

.98 

28. 

.98 

8    

.98 

» 

.98 

Jl                                 

Note.— Upper  gage  read  Oct.  1-19,  Apr.  19  to  Ai 
lOaDdMar.ltoIpr.  18.    Noftfen     ' 


I  readiJip  avaUe 


g.  7.  and  Sept.  l(V-30;  auxiliary  gage  read  Oct.  30  to  Nor. 
ble  Nov.  11  to  Feb.  28  and  Aug.T  to  Sept.  9. 
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XmCBOLDT-LOTXLOOSS  I&BXOATION,    LZOHT   *   POWEE   00/8   OAVAL   EEAX 

lOLL  OITT.  VEV. 

Location.— In  the  SW.  i  aec.  29,  T.  83  N..  R.  85  B.,  one-fourth  mile  below  head 

of  canal,  about  2}  miles  northwest  of  Mill  City,  Humboldt  Ck)unt7. 
Rboords  available.— February  19,  1914,  to  May  1©,  1916. 
Qage. — Stevens  water-stage  recorder  on  left  bank. 

Discharge  measuseicents. — Made  from  footbridge  at  gage  or  by  wading. 
Ohannel  and  control. — ^Earth  section.     Ck)ntrol   indefinite;   stage-discharge 

relation  affected  by  growth  of  aquatic  plants  and  by  the  wash  from  several 

small  gullies  below  the  station. 
Extremes  of  discharge. — ^Maximum  stage  recorded   during  year,  8.65  feet 

.Tanuary  15.    Canal  dry  during  the  summer. 
1914-1915:  Maximum  stage  recorded,  4.09  feet  July  2  and  8.  1914  (dhsh 

charge,  129  second-feet) 
Winter  vlow. — Stage  discharge  -relation  affected  by  ice. 
Diversions. — ^None. 

Regulation. — ^Flow  regulated  at  the  head  gates  one-fourth  mile  above  station. 
Data  inadequate  for  determination  of  dally  discharge. 
Canal  diverts  from  Humboldt  River  In  sec.  29,  T.  83  N.,  R.  35  E.,  for 
storage  In  the  Taylor-Pitt  reservoirs  near  Humboldt  The  water  Is  returned  to 
the  river  during  the  Irrigation  season,  about  3  miles  west  of  Humboldt  through 
the  Humboldt-Lovelocks  Irrlgatioti,  Light  &  Power  Co.  outlet  canal  and  carried 
in  the  natural  channel  to  the  head  gates  of  the  canals  serving  the  Lovelocks 
district 

DUcharffe  measurementi  of  Humboldt'Lov&ocks  Irrigation,  Light  d  Power  Co.*» 
canal  near  MUl  City,  Nev^  for  the  period  Oct.  1, 19H,  to  May  16, 1915. 


D«U. 

Made  by- 

A. 

Dla- 
charge. 

Oct     6 

L.  W.  Jordan. 

Feet. 
2.11 
.M 

See.^. 
46.8 

May  16 

A.  B.  Porton 

«.S 

•  Discharge  estimated. 

DaHy  gage  height,  in  feet,  of  Humbolt-Lovelocks  Irrigation,  Light  d  Power  Co.*e 
canal  r^ear  MiU  City,  Nev.,  for  the  period  Oct.  1,  1914,  to  May  16,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

May. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

May. 

1 

Z40 
Z48 
2.84 
2.60 
2.05 

2.68 
2.63 
2.63 
2.65 
2.65 

2.65 
2.65 
2.65 
2.65 
.2.65 

2.00 
2.85 
3.20 
8.20 
8.06 

16 

2.11 

2  ft& 

0.54 

2 

ZOO 

17 

2.12  2.66 

2.13  2.65 

3 

18 

4 

19 

2.13 
2.14 

2.10 
2.12 
1.97 
2.04 

2.66 
2.70 

2.75 
2.64 
2.60 
2.70 

6 

2.10 

2.10 
2.10 
2.13 
2.18 
2.13 

2.00 
2.00 
112 
2.12 
2.12. 

20 

« 

0.54 

21 

7 

22. 

8 

23 

9 

3.22 

24 

2.20 

10 

25 

1.99     3.00 

11 

26 

2.15 
2.  .50 
2.69 
2.68 
2.62 
2.68 

3.03 
3.02 
3.02 
3.03 
2.90 

3.62 

12 

27 

28 

18 

14 

29 

16 

8.65 

3) 

31 

Non.— Water-Stage  recorder  not  In  operation  after  Dec  5.    Head  gates  reported  closed  about  Mar.  20, 
■Dd  canal  was  praottcally  dry  for  the  rest  of  the  season. 
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SUXBOLDT-LOTZLOOSB   DUtlQATIOH,    LZOHT   * 

HmCBOLDT,  VXY. 


POWEE   00.  Ml   OAVAL   HEAX 


Location  .—In  the  SE.  i  sec  30,  T.  82  N^  R.  S3  B.,  at  the  outlet  of  the  lowo- 
Tajlor-Pitt  reserroir,  about  2}  miles  west  of  Humboldt,  Humboldt  County. 

Records  available. — ^February  15, 1914,  to  September  30,  1916. 

Gage. — Stevens  water-stage  recorder  on  right  bank  about  100  feet  above  weirs. 

DiscHABGB  MEASUBXMENT8. — ^Made  from  a  footbridge  I  mile  below  gage  or  by 
wading. 

Channel  and  control. — ^Two  8-foot  Gippoletti  weirs  form  a  permanent  ONitrol. 
There  is  no  flow  at  zero  gage  height. 

EzTBEMEs  OF  DISCHABGB. — 1914-15 :  Maximum  stage  recorded  during  year,  8.02 
feet  at  noon  April  80  (discharge,  296  second-feet) ;  minimum  stage,  canal 
dry  during  August  and  September. 

Winter  flow. — Gates  usually  closed  during  winter. 

DivEBsxoNS. — ^None. 

l^GULATioN. — Flow  regulated  at  the  outlet  gates  a  few  hundred  feet  above  sta- 
tion. 

AocuRACT. — ^Records  good. 

Di$charffe  measurementa  of  Humboldt-Lovelocks  Irrigation,  Light  d  Power  Co,*8 
canal  near  Humboldt,  Nev.,  during  the  year  ending  Sept.  SO,  1915 


Date 

Made  by— 

Oaee 
height 

Dis- 
charge. 

Date 

Hade  by- 

heii^t. 

^arge. 

Msj  21 

21 

Jnae  28 

A  B  Purton 

Feet. 
L17 
L17 
1.28 

See.-ft. 
87 
88 
77 

June  28 

28 

July  18 

If,,  w,  Jordim 

Feet. 
1.28 
1.54 
.80 

^t 

do 

L  W  Jordan.... -r 

do 

A.  B.  Purton 

108 
9.4 

DaQy  discharge,  in  second-feet,  of  Humboldt-Lovelocks  Irrigation,  Light  d  Power 
Co:s  canal  near  Humboldt,  Nev.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1             

as 

7:5 

12 
12 
12 
12 
12 
12 

12 

7.5 
.5 

14 

53 
28 
15 

210 
162 
154 
117 
84 

88 
45 
47 
60 
60 

60 
51 

a 

51 
62 

88 
88 
88 
88 
88 

87 
87 
87 
87 
87 

74 
00 
00 
88 
87 
00 

108 
106 
108 
108 
108 

108 
108 
118 
187 
188 

184 
188 
186 
134 
188 

188 
128 
110 
87 

80 

71 
68 
60 

n 

71 

60 
72 
88 

80 
88 

102 

2                         

00 

1.               , 

08 

4^ 

100 

5                                     

119 

^                            ,  ', 

119 

7                                      

104 

f.                       

107 

9 

108 

jQ^                                                 

100 

u        

11 

32 
39 
46 
33 

20 

46 
125 
120 
134 
140 

170 
185 
185 
165 
173 

207 
207 
207 
207 
207 

208 
208 

220 
223 
2S0 

80 

n 

66 

B.    

21 

14               

18 

isC'III..! 

15 

18                     

18 

17    

12 

15.      

0.5 

m                         

5.0 

2)    

8.7 

a 

1.8 

22    

jj                    

M 

a        

as. 

27 

a 

:;;;::!::::::::: 

» 

» 

a 

Mon^— Discharge  determined  from  a  well-defined  rating  curve.   Mean  flow  estimated  at  06  seoood- 
fMt  Mot.  4  to  Feb.  10^  Feb.  17-28,  Mar.  6  to  Apr.  10.   Canal  dry  July  30  to  Sept.  80. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Monthly  discharge  of  Humboldt- Lovelocks  Irrigation,  Light  d  Power  Co*$  canal 
near  Humboldt,  Nev,,  for  the  year  ending  Sept,  SO,  1915, 


Month. 


Discharge  in  secood-feet 


BCaximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Aoco- 
racy. 


October 

November.. 
December.. 

January 

February... 

March 

April 

ySy 

June 

July 

August — . 
September.. 


as 


46 
53 
250 
210 
137 
119 
0 
0 


45 
50 
0 
0 
0 


2.05 
1.12 
«.50 
a. 50 
fi.88 
3.02 

119 
78.1 

101 
42LO 
0 
0 


181 

67 

81 

31 

381 

241 

7,080 

4,800 

6,010 

2,580 

0 

0 


c. 

D. 
D. 
D. 

a 
c. 

A. 
A. 
A. 
A. 


The  year. 


250 


28.6 


21,400 


a  Estimated. 

PYBAMID  AND  WINNEMUCCA  LAKES  BASINS. 

LAKE  TAHOE  AT  TAHOE,  OAL. 

Location.— In  the  SB.  i  sec.  6,  T.  15  N.,  R.  17  E.,  near  outlet  of  lake  at  Tahoe, 

Placer  Ckmnty. 
Drainage  area. — 519  square  miles  (including  water  surface  of  lake.  103  iSqaare 

miles). 
Records  available. — 1900  to  September  30,  1915. 
Gage. — Vertical  staff  fastened  to  piling  of  boat  landing  near  outlet ;  read  once 

a  day  by  an  employee  of  the  United  States  Reclamation  Service.    Datum 

Is  6,220  feet  above  sea  level.    Mean  low-water  elevation  of  lake  is  6,226.0 

feet 
fiSxTREMES  OF  STAGE. — ^MaxImum  stage  recorded  during  year,  9.14  feet  July  9 ; 

minimum  stage,  6.89  feet  January  9. 
1900-1915:  Maximum  stage  recorded,  11.26  feet  July  14,  15,  17,  and  18, 

1907;  minimum  stage.  4.68  feet  December  19-21.  1913. 
Accuracy. — Gage  not  read  when  water  surface  is  rough. 
OoopERATioN. — Record  furnished  by  United  States  Reclamation  Service. 
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DaHy  oage  height,  in  feet,  of  Lake  Tahoe  at  Tahoe,  Col.,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

7.93 
7.91 
7.89 
7.80 

7.60 
7.50 

7.07 
7.05 

"*7.*36' 
7.33 
7.33 

7.32 

7.60 
7.60 

7.60 
7.58 

8.50 
8.62 

9.09 
9.10 
9.11 
9.11 
9.10 

9.11 
9.12 
9.U 
9.14 
9.13 

9.13 
9.12 

**9.'ii' 

9.11 

9.10 
9.10 
9.10 
9.08 
9.00 

9.08 
9.08 
9.08 
9.07 
9.07 

9.06 

**9.oi* 

8.99 
8.98 
8.95 

'*i*9i* 
a9o 

8.89 
8.88 

8.87 
a85 
a84 
8.83 
8.80 

8.79 
8.77 
8.76 
8.72 
8.71 

8.70 
8.69 
8.66 
8.66 
8.64 

8.64 
8.62 
8.60 
8.50 
&68 

8.56 

18 

8.53 
8.52 
8.51 

8.49 

J 

8.47 

% 

8.45 

4 

i'32 
&2S 

8.21 
8.21 

7.05 
7.05 

7.50 
7.58 

7.58 

7.60 
7.63 

7.66 
7.68 
7.68 
7.69 
7.68 

7.68 
7.69 

8.06 
8.07 

8.08 
8.10 
8.10 

"8.76* 

8.74 
8.78 
8.82 

8.42 

5 

8.41 

« 

8.30 

7 

7.45 

8.36 

8 

7.00 
6.89 

"i'is* 

7.48 
7.48 
7.47 
7.49 
7.50 

7.58 
7.60 
7.58 

7.68 

8.34 

9 

7.85 
7.83 

7.83 
7.82 

7.40 

8.33 

» 

8.W 

8.19 
8.16 
8.15 
&13 
8.13 

a8S 
8.88 

8.  SI 

11 

8.26 

12 

8.18 

U 

7.35 
7.35 

6.91 

8.35 

ass 

8.40 

8.41 
8.41 

aoo 

8.92 
■9.66" 

8.15 

H 

7.50 
7.56 

7.57 
7.66 
7.56 

**7."56* 

7.50 
7.60 
7.50 
7.60 
7.50 

7.74 
7.75 
7.75 
7.78 



8.13 

U 

8.12 

11 

7.80 

7.10 

8.10 

17 

8.08 

IS 

7.60 
7.65 

7.65 

8.07 

19 

7.75 
7.73 

7.70 
7.68 
7.65 
7.62 
7.60 

7.58 
7.56 



7.30 

7.08 
7.02 

7.00 

8.«2 
8.45 

8.47 
8.48 

"9.66* 

9.01 
9.00 
9.02 

8.06 

29 

8.00 

a 

8.02 

7.09 

22. 

7.09 

S 

7.65 
7.63 
7.60 

7.59 

7.97 

91 

7.20 
7.15 

6.95 
6.94 

.............. 

7.95 

n 

8.00 

7.98 
7.97 
7.9e 
7.96 
7.96 
7.96 

7.88 

8.50 

a50 
8.51 
8.51 
8.51 
8.53 
8.56 

9.02 

9.02 
9.04 
9.04 
9.07 
9.06 

7.91 

25. 

7.80 

V 

7.14 
7.13 
7.12 
7.10 
7.10 

7.00 
7.02 

7.86 

29. 

7.84 

29 

7.92 
7.96 

7.83 

31. 

7.48 

7.82 

IL 

NOTK. — GasB  heights  not  recorded  when  lake  was  too  rough  for  accurate  reading. 
TBUCKZE  BIYEE  AT  TAHOE,  OAI^ 

Location. — In  the  NW.  i  sec  7,  T.  15  N.,  R.  17  B.,  at  Tahoe.  Placer  County. 
a  short  distance  below  dam  at  outlet  of  Lake  Tahoe. 

D&AiTTAGE  ABEA. — 519  square  miles. 

Records  available. — July  3,  1895,  to  February  29,  1896 ;  June  17,  1900,  to  Sep- 
tember 30.  1915. 

Gage. — ^Vertical  staff  fastened  to  a  large  cottonwood  tree  on  left  banK,  300  feet 
below  dam  at  outlet  of  Lake  Tahoe.  Original  gage,  100  feet  above,  was 
destroyed  by  dredging  operations  July  15,  1912. 

Discharge  measubements. — Made  from  cable  140  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel;  practically  permanent. 

Extremes  of  discharge. — Maximum  mean  daily  discharge  for  year,  652  second- 
feet  November  24;  minimum  mean  dally  discharge,  5  second-feet  May  2 
to  June  24. 

1895-96  and  1900-1915:  Maximum  mean  dally  discharge,  1,340  second- 
feet  July  13-20,  1907  (stage,  4.3  feet)  ;  minimum,  river  dry  during  parts  of 
1900,  1901,  and  1914. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  Ice. 

Diversions. — ^Above  are  diversions. 

Bbsulations. — Flow  regulated  by  operation  of  gates  in  dam  at  Lake  Tahoe. 

Cooferation« — Complete  record  furnished  by  United  States  Reclamation  Serv- 
ice, which  maintains  the  station  in  cooperation  with  Stone  &  Webster  Bn- 
gineering  Corporation. 
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SURFACE  WATEB  SUPPLY,  1915,  PABT  X. 


Discharge  measurements  of  Truokee  River  at  Tahoe,  Vol.,  during  the  year 

ending  Setft,  SO,  1915. 

flfade  by  Stone  it  Webster  Kngineeiiiig  CorpofStloQ  and  U.  8.  BedAomtloa  8endoe.| 


Date. 


Oaee 
bei^t. 


DIs- 
ofaargeu 


Date. 


Oaee 
bei^t 


Die- 
dutfge. 


Oct.     2.. 
2... 


FttL 
S.20 
4.25 


701 


Jnly  15.. 
Aug.  30.. 


Fut. 
2.02 
8.44 


105 
486 


Daily  discfiarge,  in  second-feet,  of  Truckee  River  at  Tahoe,  Col,,  for  the  year 

ending  Sept,  SO,  1915. 


Day. 

Oct 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sepr. 

1. 

488 

387 
367 
367 
367 

367 
367 
367 
367 
367 

367 
367 
367 
330 
330 

330 
389 
380 
839 
839 

839 
839 
839 
299 
367 

425 
620 
620 
620 
685 
618 

618 
618 
018 
618 
618 

367 
367 
367 
367 
467 

467 
467 
467 
457 
467 

457 
457 
652 
652 
652 

652 
552 

552 
652 
467 

467 
457 
457 
467 
417 

457 
457 
457 
457 
467 

467 
457 
457 
457 
457 

457 
457 
457 
662 
662 

662 
652 
552 
662 
662 

652 
653 
652 
652 
652 

652 
652 
662 
652 
652 
662 

652 
662 
652 
552 
562 

652 
426 
389 
330 
330 

330 
330 
839 
261 
261 

830 
339 
812 
273 
240 

209 
299 

339 
378 
273 

248 
249 
240 
240 
310 
216 

216 
249 
249 
249 
227 

206 
205 

205 
185 
205 

206 
206 

205 
205 

205 

185 
185 
185 
164 
164 

105 
105 
105 
164 
164 

164 
164 
261 

261 
261 
261 
261 
261 

273 
273 
273 
273 
286 

286 
312 
312 
273 
273 

278 
174 
174 
174 
174 

174 
174 
174 
84 
84 

84 
84 
02 
02 
03 
10 

10 
10 
10 
10 
10 

10 

22 
22 

32 
33 
32 
22 
33 

33 
33 
33 
22 
22 

22 
22 
22 
22 
96 

98 
141 
96 
96 
96 

163 
168 
141 
141 
212 

408 
816 
316 
3U 
872 

878 
878 
878 
878 
402 
402 

402 
402 
426 
426 
426 

426 
426 
467 
467 
467 

457 
467 
457 
457 
457 

457 
426 
426 
426 
423 

428 
438 
433 
448 
448 

448 
448 
448 
445 
488 
488 

403 

2 

403 

8 

403 

4 

800 

5 

806 

0 

806 

7 

867 

8 

867 

9 ,... 

10 

867 
867 

11 

867 

12 ^ 

13 

330 
880 

14 

880 

16 

880 

10 

836 

17 

353 

18 

858 

10 

853 

20 

358 

21 

868 

22 

858 

28 

858 

24 

858 

25 

867 

26 

867 

27 

867 

28 

867 

20 ^... 

80 T.... 

867 
813 

81 
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JfonlAlif  dUf^Mve  of  Truckee  Biver  at  Tahoe,  Oal,,  for  the  year  ending  Sept. 

M,  1915. 


Month. 

Dl8charg«  in  seoond-Teet. 

Run-off 
(total  in 
acre-feet). 

y^T^rrmtn- 

Mtnlmom. 

Mean. 

Oetobcr 

618 
662 
662 

662 
961 
112 
10 
6 
22 
40B 
457 
402 

209 

967 

467 

216 

164 

10 

6 

6 

6 

22 

402 

312 

992 

407 

612 

346 

200 

202 
7.6 
6.2 
9.0 

186 

438 

363 

24.100 

20,600 

31,600 

JaooMT 

21,300 
11,100 
12,400 

FetnuvT... 

ManA. 

ApriL 

446 

1^..:::::::.:.:::::::::::::::::::::::::::::::::::::::; 

320 

ixam 

536 

Joiy 

11,403 

Ai^ast. 

26,900 

" 

21,600 

TbBjeu 

663 

6 

261 

191,000 

llofB.~MoatIU7  diaefaarfe  oompated  by  U.  8.  Geological  Surrey. 

TBxroxsE  mmsB  at  icxx^avd,  oai^ 

Location. — ^In  sec.  36,  T.  18  N.,  R.  17  E.,  abote  dam  of  ice  company,  400  feet 

Dortbeast  of  Southern  Pacific  Railroad  station  at  Iceland,  Nevada  Ck)unty, 

and  about  23  miles  west  of  Reno,  Nev. 
Deainage  AiiEA. — Not  measuTcd. 
BsooiDB  AVAiLABLB. — ^August  1,  1912,  to  September  30,  1915.     Records  were 

obtained  at  a  station  about  3  miles  downstream  at  the  State  line  from 

September  7,  1899,  to  August  31,  1912. 
Gagx. — ^Barrett  &  Lawrence  water-stage  recorder  on  right  bank  above  dam; 

auxiliary  vertical  staff  Is  fastened  to  gage  well. 
IhscHABGK  MEAsxTBBMEiTTS. — ^Biade  from  cable  130  feet  above  gage. 
CHANifKL  AifD  ooNTBOL. — ^Bed  composed  of  small  boulders;  fairly  smooth  and 

permanent    Left  bank  high ;  right  bank  subject  to  overflow  at  high  stages. 

Dam  of  National  Ice  Co.  serves  as  permanent  control. 
KrrBEMKs   OF  DI8CHAB0S. — Maxlmum   mean   dally   discharge   for   year,   4,470 

aecond-feet  May  12;  minimum  mean  daily  discharge,  373  second-feet  Feb- 
ruary 20. 
1907-1915:  Maximum  mean  daily  discharge  reported,  15,300  second-feet 

March  18,  1907  (stage,  11.5  feet) ;  minimum  mean  daily  discharge  reported, 

310  second-feet  December  10,  1908  (stage,  7.9  feet). 
WcTTEB  FLOW. — Stage-dlscharge  relation  probably  affected  by  ice. 
DivntaioNS. — ^The  Union  Ice  CJo.  diverts  water  above  gage;  the  diversion  of  the 

National  Ice  Ck).  below  gage  is  equivalent  to  the  same  amount  of  diversion 

above,  since  the  gage  indicates  only  the  water  flowing  over  the  dam. 
Rbqulation. — See  Truckee  River  at  Tahoe. 
GoopcsATiON. — Records  furnished  by  United  States  Reclamation  Service,  which 

maintains  the  station  in  cooperation  with  Stone  &  Webster  Engineering 

Corporation. 

16345**— IS— WBP  410 ^12 


Digitized  by 


Google 


178 


BUBFAOE  WATER  SUPPLY,  1915,  PABT  X. 


Discharge  metuurements  of  Truckee  River  at  Iceland,  Col.,  during  the 
year  ending  Sept.  30,  1915. 


Dmto. 

Madeby- 

hil^t. 

Dte- 
eharje. 

Date. 

Made  by— 

^u 

Dto- 

ICar.  28 

H.  J.  Tompkins 

R.  E.  Hartley 

Feet. 
2.20 
3.80 

2.280 

July  17 
Sept   1 

R.  E.  Hartley 

Feet, 
1.64 
L74 

"■■& 

JUM    2 

do 

867 

Daily  discharge,  in  second-feet,  of  Truckee  River  at  Iceland,  Cal.,  for  the  year 

ending  Sept,  SO,  1915, 


D»y. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


liar. 


Apr. 


May. 


Jtme. 


July. 

Aug. 

888 

600 

886 

583 

876 

583 

838 

500 

756 

604 

683 

600 

604 

500 

634 

604 

488 

800 

500 

507 

611 

500 

611 

500 

611 

500 

555 

500 

455 

500 

431 

500 

475 

555 

488 

548 

443 

541 

462 

541 

625 

541 

660 

541 

646 

548 

618 

560 

625 

560 

618 

560 

611 

5a 

500 

562 

576 

562 

576 

562 

676 

555 

Sept 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 

30. 
31. 


526 
476 
476 
476 
476 

420 
420 
476 
476 
476 

476 
476 
476 
476 
476 

476 
429 
476 
476 
476 


476 
476 
476 


580 
580 
640 
640 
706 


706 
706 
706 
706 
706 

526 
429 
476 
476 
526 

526 
626 
526 
526 


526 
580 
580 

580 
640 
640 
706 
580 


526 
526 


580 
580 
526 
586 
580 

580 
580 
526 
526 
526 

526 
526 
526 
526 
610 

610 
610 
610 
610 
610 

610 
610 
610 
610 
610 

610 
610 
610 
610 
610 
610 


625 


660 
660 

607 
735 
520 
488 
488 

488 
488 

488 
455 

305 

488 

488 
500 
425 
401 

390 
385 
410 
437 
401 

385 
390 
401 
385 
390 
395, 


425 
534 
465 
425 
481 

455 

415 
401 
395 
408 

415 
415 
408 
415 
408 

425 
446 
401 
305 
390 

390 
390 
415 
408 
306 

373 
380 
385 


461 
501 
468 
475 
475 

475 
475 
481 
487 
475 

501 
512 
520 
604 
555 

507 
541 
562 
583 
583 

604 
604 
630 
749 
819 

840 

784 
875 
927 
756 
668 


756 

890 

1,500 

1,560 

1.820 

976 
1.010 
1,110 
1,100 
1,310 

1,390 
1,910 
2,130 
1,470 
1,520 

1,920 
2,060 
2,300 
2,600 
1,460 

2,500 
2,110 
2,000 
1,720 
1,520 

1,420 
1,430 
1,750 
1,760 
1,820 


2,270 
2,390 
2,100 
1,780 
1,780 

1,820 
1,880 
2,240 
2,340 
2,000 

1,900 
1,560 
1,400 
1,320 
1,270 

1,270 
1,350 
1,290 
1,220 
1,050 

1,060 
1,100 
1,100 
1,040 
998 

875 
861 
875 
911 
897 


£30 
530 
500 
565 
£30 

500 
488 


500 
466 
480 
488 
488 

455 

455 
468 

468 
468 

455 
455 
455 
488 

507 

470 
470 
470 
470 
470 
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Monthip  discharge  of  Tnickee  River  at  Iceland,  Cah,  for  the  year  ending  Sept, 

SO,  1915, 


Month. 

Disoharge  in  seoond-faet 

Ron-cfl 
(total  In 
acre-feet). 

If^Tlin^in. 

Iflnimt^m. 

Mean. 

Oc«olMr 

796 

706 

010 

785 

534 

«27 

2,090 

4,470 

3,390 

888 

604 

600 

429 
429 
536 
385 
873 
461 
756 
1,040 
861 
431 
641 
455 

508 

570 

581 

400 

416 

600 

1,630 

1,910 

1,460 

014 

574 

490 

30,900 

NoTwnb^ 

83,900 

Deoeoib^ 

35,700 

haxmry 

80,100 

F«brtanr « 

23,100 

March 

86,900 

ApnL 

96,400 

M^.::::::::::::::::: : 

117,000 

w..;..;:::::::::;::::::::::::  :::::::::: :::::::::: 

86,900 

Juiy ~ 

Afiast 

37,800 
35,300 

S^rtuiber 

39,200 

The  year 

4.470 

373 

830 

598,0)0 

NonK.— Ifoathly  dischatge  computed  by  engineers  of  U.  8.  Geological  Survey. 
TB1703LEE  BIYER  AT  BEHO,  VEV. 

LocATiOTf. — In  sec.  11,  T.  19  N.,  R.  19  B.,  at  Virginia  Street  Bridge  in  Reno. 

Washoe  County,  6  miles  above  mouth  of  Steamboat  Greek,  and  12  miles 

below  the  Nevada-California  boundary. 
Drainage  abea. — 1,070  square  miles  (measured  on  topographic  maps). 
Records  available. — July  1.  1906,  to  September  30,  1915. 
Gabsl — Vertical  staff  fastened  to  retaining  wall  on  left  banic  about  20  feet  l)elow 

bridge ;  datum  4,481.60  feet  above  sea  level. 
Discharge  measurements. — ^Made  from  the  Rock  Street  Bridge  800  feet  below 

gage  or  by  wading. 
Chajinel  and  control. — Bed  composed  of  gravel  and  boulders;  fairly  perma- 
nent.   One  channel  at  all  stages ;  river  confined  by  retaining  walls  on  either 

Ude. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.6  feet  May  13 

(discharge,  3,900  second-feet) ;  minimum  stage,  0.2  foot  July  21  (discharge, 

^  second-feet). 
1906-1915:  Maximum  stage  recorded,  8.2  feet  March  18,  1907  (discharge, 

14,600  second-feet) ;  minimum  stage,  —0.1  foot  July  2  and  3,  1912  (dis- 

diarge,  18  second-feet). 
WnmcB  FLOW. — Stage-discharge  relation  seldom  affected  by  ice. 
DivQisioNs. — Numerous  diversions  for  Truckee  Valley  above  and  below  station. 
Regl-lation. — Flow  affected  somewhat  by  the  operation  of  several  power  plants 

above  station,  by  storage  at  Lake  Tahoe,  and  by  Irrigation  diversions  for 

Tnickee  Valley. 
Accuracy. — Records  good. 
(cooperation. — QvLge  heights  furnished  by  United  States  Weather  Bureau. 

The  following  discharge  measurem^it  was  made  by  A.  B.  Purton : 
August  27 ;  Gage  height,  0.80  foot ;  discharge,  125  second-feet 
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BURPAOB  WATEB  SUPPLY,  1916,  PABT  X. 


DaUf  diicharffe,  in  Bccond-feet,  of  Truckee  River  at  Reno,  Nev.,  far  the 

ending  Sept  SO,  1915, 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Fab. 

ICar. 

Apr. 

Maj. 

Jona. 

July. 

Aug. 

sn^ 

1 

338 

250 
250 
250 
250 

250 
250 
250 
250 
250 

293 
250 
293 
293 
250 

250 
250 
250 
250 
250 

338 
293 
250 
250 
293 

388 
441 
500 
500 
630 
441 

630 
080 
700 
700 
080 

441 
441 
441 
888 
888 

441 
441 
441 

441 
500 

500 
441 
441 
500 
562 

562 
562 
562 
630 
700 

500 
,'  3 
500 
500 
500 

500 
500 
500 
600 
500 

500 

500 
500 
500 
500 

500 
500 
500 
500 
500 

500 
500 
562 
562 
500 

500 
500 
562 
562 
500 

500 
562 
562 
562 
562 
562 

563 
080 
562 
562 
563 

562 
562 
500 
441 
388 

888 

500 
500 
441 
388 

293 
388 
388 
441 
888 

388 
388 
388 
388 
888 

338 
293 
338 
338 
338 
338 

888 
441 
888 
388 
888 

338 

838 
838 
388 
388 

441 

338 
338 
293 
338 

388 
388 
338 
338 

29S 

293 
293 
338 
338 
338 

338 
293 
338 

338 
888 
388 
888 
888 

388 

388 
838 
838 
338 

388 

IS 

500 
500 

500 
662 
600 

662 
662 

562 
630 
700 
860 
860 

040 
780 
860 
940 

780 

860 

1,420 

1420 

1,220 

940 
940 
940 
940 
1.220 

1,680 
2,070 
2,460 
1520 
1,420 

1,860 
2200 
3,330 
2,460 
21600 

2,200 
1850 
1,740 
1420 
1,320 

1,220 
1,120 
1,630 
1  630 

1,880 

1,120 

1,080 

880 

860 

780 

780 

860 

1,030 

8,070 

8,200 
3,730 
3900 
2,740 
2,070 

2,200 
2,200 
1960 
1630 
i;530 

1,130 
1,030 
1  120 
1030 
1,030 

1,030 
1,220 
1,520 
1850 
1740 
1,850 

2,070 
2,200 
1,850 
1,520 
1,630 

1,830 
1850 
2,070 
1,960 
i;740 

1,630 
1,220 
1320 
1030 
'9«0 

9«0 
9«0 
9«0 
860 
780 

780 
700 
700 
700 
663 

562 
441 
441 
500 

663 

600 
500 
663 
663 
441 

441 
388 
388 
130 
338 

298 

398 
315 
3U 
158 

107 
73 
88 
'  68 
68 

86 

347 
218 
139 
164 

139 
182 
154 

182 
182 
182 

139 
164 
164 
164 
139 

154 
139 
130 
164 
154 

154 
183 
139 
154 
139 

139 
154 
139 
139 
139 

139 
139 
107 
139 
139 

164 
IM 
139 
139 
129 
107 

130 

2 

107 

3 

130 

4 

154 

5 

190 

« 

190 

7 

IM 

8 

190 

9 

IM 

10 

107 

U 

107 

12 

384 

13 

88 

14 

73 

15 

88 

16 

88 

17 

S 

18 

88 

19..*. 

73 

30 

78 

21 

78 

22 

78 

23 

71 

24 

78 

25 

107 

2« 

IM 

?7 

139 

28 

107 

29 

88 

30 

780  1,630  1 

700    -   1 

88 

31 

1 

Note.— Discharga  datermined  from  two  wetl-daflnad  ratinf  curras,  one  uaed  Oct.  1  to  July  15  and  tfaa 
othar  July  16  to  Sept.  30.    Discharge  on  Hay  1  interpolated,  as  no  gage  reading  was  obtained. 

Monthly  discharge  of  Truckee  River  at  Reno,  Nev,,  for  the  year  ending  Bept, 

SO,  1915, 


Month. 


Discharge  In  second-feet 


Maximum.   Minimnm.      Mean. 


Ron-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


680 

700 

562 

630 

441 

940 

2,600 

3,900 

2,200 

562 

182 

284 


2S0 
388 
500 


838 
780 
780 
441 

36 
107 

72 


808 

520 

518 

433 

344 

663 

1,570 

1.630 

1,170 

245 

188 

111 


18.900 
80,900 
81,900 
36;  600 
19,100 
84,000 
93,400 
100,000 
69,600 
15,100 
8.480 
6,600 


8.900 


36 


637 


466,000 


T&XrOKSZ  UXYVR  AT  CLAKX8,  VEV. 

Location.— In  the  SE.  i  sec*.  26.  T.  20  N.,  R.  22  E..  at  highway  bridge  about 
000  feet  from  the  Southern  Pacific  Railroad  station  at  Glarks,  Storey 
County. 

Dbainagk  abea. — ^1.740  square  miles. 

RscoBDs  AVAILABLE. — July  1.  1907.  to  Juue  6.  1910  ^ ;  August  1.  1910.  to  Septem- 
ber 30.  1915. 

>At  Derby  dam.  where  the  discbarge  la  rractically  the  same  as  at  Clarka. 
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OAom, — ^Tertlcftl  staff  on  soath  abatment  of  bridge. 
DiacBAMm  MEAsuBEioENTS.— Made  from  highway  bridge. 
CBAif NKL  AND  ooNTBOL. — ^Bed  compofled  of  rock  and  gravel ;  shifts  occasionally. 
KrTBKMKs  OF  DI8CBAB0E. — Maxlmum   stage  recorded   during  year.   7.40  feet 
Mmj  13  (discharge,  4320  feet) ;  minimum  stage,  2.00  feet  July  21  and  24 
(discbarge,  150  second-feet). 

1907-1915:  Maximum  mean  dally  discharge,  7,760  second-feet^  January 
1.  1914 ;  minimum  mean  dally  discharge,  65  second-feet  August  9,  1913. 
WnnxB  vrow. — Stage-discharge  relation  not  affected  by  ice. 
I>ivixsioN8. — Water  is  used  for  irrigation  in  Truckee  Valley  above  station. 
RBaFUi.ATioif . — ^FIow  affected  by  the  operation  of  several  power  plants  above  sta- 
tion and  also  by  manipulation  of  the  outlet  gates  of  Lake  Tahoe. 
AocDBAorr. — Becorda  furnished  by  the  tJnlted  States  Reclamation  Service. 

Diteharge  measurememU  of  Trmkee  River  at  Clarki,  Nev.,  durinff  the  pear 

ending  Sept.  SO,  1915. 


[Ifadt  by  B. 

B.  Hartley.] 

Due. 

hSSSTt 

Dto- 
eharge. 

DtU.] 

h«$t. 

Di*- 
eharge. 

*■•». / 

S.8S 

ate.-ft. 
1,024 
1» 

July  n 

3.00 

*--1i» 

— • -/ 

a.  10 

DeOff  dieckarpe,  in  s^ootU^feet,  of  Truckee  River  at  Clarhs,  Nev.,  for  the  year 

ending  Sept.  SO,  1915. 


DlJ 

h/ 

M€rr. 

I>M. 

Jan. 

F^. 

Umi. 

Apr. 

Mi^y. 

Jvanb. 

July. 

AOf. 

Stpt. 

J 

500 
S30  ' 

400 

aoo 

MO 

870 
87D 
840 
MO 
810 

mo 

840 
870 

870 

840 

840 

1         840 

1        780 

1        810 

1        810 
1        840 

I       800 

^  1      705 

810 
810 

780 
780 

755 

780 
810 
755 

756 
780 
730 
755 
780 

756 
680 
665 
656 

680 

606 
606 

609 

606 
6S0 

606 

606 
630 
630 
606 
6QR 

630 
630 
606 
606 
606 

6S0 
666 

680 
706 
730 

780 
706 

SM 

no 

000 

870 
840 
780 
706 
706 

680 
665 

630 

006 
606 

580 
680 
580 

606 
680 
606 

606 
580 

580 
580 
006 
666 

706 

730 
780 
780 
730 
755 

840 
870 
000 

080 
080 

080 
080 
1,500 
1,280 
1,430 
1600 

1.750 
1.830 
2^270 
1,670 
i;500 

1,550 
1,480 
1300 
1316 
1,316 

1,430 
1830 
1,066 
2.046 
2,180 

2,225 
2,270 
2,180 
2135 
2,000 

2,000 
2,045 

2,000 
1,065 

1,010 

1,870 
1,010 
1,010 

1,830 
1,030 
1,610 
1,430 
i;430 

1,350 
1,330 
1.350 
2,710 
3,160 

8,360 
3,840 
4320 
2,270 
2;  660 

2,  no 

2760 
2,010 

2,  no 

1.680 
1,710 

ino 

1700 
1,830 
2.046 

2,000 
3,000 

2,000 
1,180 
2;336 

2,226 
2.135 
2,136 
2,000 
2,046 

2,000 

3,225 
2000 
2.046 

2,000 
11700 
1,630 
1,500 
1,550 

l.»0 
1,280 
1,210 
1,175 
1,080 

060 
840 
060 
030 
840 

780 
730 
706 
706 
680 

706 
730 
706 
730 
706 

640 
680 
540 
440 
420 

620 
480 
440 
400 
340 

360 
340 
260 
300 
180 

150 
330 
180 
150 
300 

360 
300 

300 
830 
340 
340 

330 
380 
360 
330 
180 

166 
166 
180 
300 
330 

330 
180 
180 
330 
330 

18a 
330 
330 
180 
180 

300 

360 
800 
800 
380 

300 

830 
330 
300 
380 
800 

330 

i ;; 

340 

J. 

340 

t 

830 

1 ;. 

880 

• 

640 

m 

sn 

MO 

540 

MO 
580 
560 

540 
540 

580 
580 
580 
6(0 
500 

sn 

I 

880 

7 

340 

1 :;;••• 

330 

» * 

330 

M ;;; 

u 

u. 

» ■••• 

h  ..; 

u. ;;;;; 

n 

D.... 

B...  

». :;;••• 

% ::: 

a 

340 

360 
880 
360 
880 
840 

840 
330 
300 
300 
830 

300 

a. "" 

ml 

s  i 

380 

1. " 

800 

K 

830 

a. 

330 

s. 

\ 

710 
756 

380 
340 
840 
860 
340 

t. 

a. 

.      58 

o 
oo 

». 

a 

n 

.„— . 





at  Bno  Mar.  18.  1807,  14,600  OMoad-fett. 
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SURFACE  WATER  SUPPLY,  1916,  PART  X. 


Monthly  diacJiarge  of  Truckee  River  at  Claries,  Nov.,  for  the  year  ending  Sept 

SO,  1915, 


Month. 

Discharge  In  second-feet. 

RODKlfl 

(toUlin 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

October 

flOO 

060 

870 

810 

1,080 

1690 

2,270 

4,320 

2,225 

730 

320 

360 

460 
460 
600 
602 
605 
580 
1,315 
1,330 
680 
150 
165 
220 

550 

762 

800 

098 

750 

808 

1,870 

2,210 

1,470 

399 

237 

300 

33,800 

November 

45,300 

December 

49,200 

JanuuT 

42,900 

Febniftry ......          . 

41,700 

itf^qrh    . 

49,700 

Anril. 

111,000 

Mayn::::::::::::::::::::::::::::::::. .:::.::. :::::::::.: 

136,000 

June 

July 

August 

September 

87,500 
24,500 
14,000 
17,900 

The  year 

4,320 

150 

903 

654,000 

Note.— Monthly  discharge  computed  by  engineers  of  the  U.  8.  Geological  Survey. 
BOHNER  CREEK  HEAR  TR170KEE,  OAL. 

Location.— In  the  NE.  i  sec.  17,  T.  17  N..  R.  16  E.,  below  dara  of  Donner  Creek 

Ice  Co.,  below  mouth  of  Cold  Creek,  and  1}  miles  west  of  Truckee,  Nevada 

County. 
Drainage  abea. — 30  square  miles. 
Records  available. — October  23,  1902,  to  September  30,  1915,  when  station  was 

discontinued. 
Qage. — Inclined  staff  on  left  bank,  375  feet  below  dam ;  read  by  an  employee  of 

United  States  Reclamation  Service.     Previous  to  June  1,  1909,  several 

gages,  having  different  datums,  were  used. 
Discharge  measurements. — Made  from  cable  at  gage  or  by  wading. 
Channel  and  control. — Bed  composed  of  gravel ;  shifts  somewhat  during  high 

water. 
EilTBEMBS  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  2.1  feet  May 

13  and  14  (discharge,  518  second-feet) ;  minimum  stage,  no  flow  March  4-13. 
1902-1915:  Maximum  stage  recorded,  5.5  feet  March  18.  1907  (discharge, 

980  second-feet)  ;  minimum  stage,  creek  dry  during  parts  of  almost  every 

year. 
Winter  flow. — Stage-discharge  relation  affected  at  times  by  ice. 
Diversions. — Not  Imown. 

Regulation. — Flow  is  controlled  by  operation  of  outlet  gates  at  dam. 
Accuracy. — Records  flair. 
Cooperation. — Gage-height   record   furnished   by    United   States   ReclamatiOD 

Service. 

Discharge  measurements  of  Donner  Creek  near  Truckee,  Cal.,  during  the  year 

ending  Sept.  SO,  1915, 

fMade  by  ii.  J.  ToapUns.! 


Date. 

Oaee 
hei^t. 

Dis- 
Charge. 

Dfte. 

A. 

Dis- 
charge. 

Dec.    4 

Fea. 
O--0.45 

+.34 

8ee.-fL 
3.S 
40 

Aag.    0 

Feet. 
-.26 

Sec-ft. 
11 

Mar.  27 

a  Some  ioe  on  control. 
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BaUy  discharge,  in  second-feet^  of  Donner  Creek  near  Truckee,  Col.,  for  the 
year  ending  Sept,  SO^  1915, 


Day 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jiine 

July 

Aug. 

Sept. 

J 

20 
20 
20 
20 
30 

20 
20 
20 
20 
32 

32 
32 
32 
41 
41 

41 
41 
41 
32 
20 

20 
20 
20 
15 
15 

15 
10 
10 
10 
10 
20 

7.0 
20 
15 
10 

7.0 

10 

10 
7.0 
3.0 
7.0 

20 
142 
142 
103 
103 

103 
62 
62 
62 
52 

62 
52 
43 
43 
43 

43 
52 
K2 

52 

52 

62 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

:g 

.0 
28 
28 

35 
35 
43 
43 
52 

52 
52 
52 
52 
62 

67 
67 
73 
62 
02 
73 

02 
73 
103 
95 
87 

87 
87 
95 

m 

132 

190 
106 
105 
166 
MO 

313 
370 
870 
350 
813 

313 
313 
278 
246 
217 

217 
246 
246 
217 
217 

217 
165 
142 
142 
165 

165 
217 
246 
313 
380 

473 
473 

518 
518 
478 

473 
380 
389 
880 
389 

350 
313 
246 
240 
246 

217 
278 
278 
278 
278 
313 

350 
389 
313 
313 
3U 

246 
246 
246 
217 
246 

217 
217 
190 
165 
165 

165 
165 
142 
142 
«  165 

105 
142 
142 
142 
142 

142 
121 
121 
121 
121 

103 
87 
87 
82 
77 

72 
67 
62 
67 
52 

47 
42 
37 
32 
27 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
17 
17 
17 
17 

17 

17 
7.5 
7.5 
6.0 

6.0 
13 
13 
13 
13 

13 
13 
10 
10 
10 

10 
10 
10 
10 
10 

io 

10 
10 
10 
10 

10 
7.5 
7.6 
7.5 
7.6 
7.5 

10 

1 

10 

3  

10 

4     

3.7 

10 

5 , 

10 

6 

10 

7    

U) 

g     

10 

9 

10 

10    

10 

u    

10 

11 

10 

13  

10 

u 

10 

u 

10 

1« 

10 

n 

10 

IS 

10 

a 

10 

a 

10 

21 

7.6 

a. 

7.6 

a 

7.6 

31. 

7.6 

35 

7.6 

3$ 

7.6 

27 

7.6 

a 

7.6 

a 

7.6 

30 

7.6 

31 

NoTK.— Discharge  determined  from  two  fairly  well  defined  rating  corves,  applicable  Oct.  1  to  Feb.  12 
lad  Ffeb.  13  to  Sept.  30.    No  record  Oct.  1  to  Dee.  8  and  Dec.  5-29.    Discharge  July  4  to  15  interpolated. 

Monthly  discharge  of  Donner  Creek  near  TruCkee,  Col,,  for  the  year  ending 

Sept,  SO,  1915, 
prainage  area,  80  aquare  miles.] 


Month. 


Dladiaife  in  aecond-feet. 


MaTimnm. 


UlnttnnTn. 


Per 

square 


Run-ofl. 


Depth  in 

Incneson 

drainage 

area. 


Total  in 
acre-feet. 


Acoo- 
iioy. 


Jtooary... 
Fihraary.. 
Mvdi..... 


July 

ioSttst 

a^tember.. 


41 
143 

78 
870 
516 
880 
108 

17 

10 


10 
8.0 
.0 
62 
142 
121 
17 
6.0 
7.6 


28.5 
47.4 
34.3 

203 

813 

109 
40.7 
10.2 
9.17 


0.783 
1.68 
1.14 
6.77 
10.4 
6.63 
1.86 
.840 
.306 


X).90 
1.66 
1.81 
7.55 
1L99 
7.40 
1.87 
.89 
.84 


1,440 
3,080 
2,110 
12,100 
19,200 
11,800 
2,500 
027 
546 


The  period. 


63,006 


LITTLE  TRXrOKES  RZYEX  AT  BOCA,  OAL. 

LocATiOH.— In  see.  28»  T.  18  N.,  R.  17  R,  at  Boca,  Nevada  County.  160  feet 
above  mouth  of  stream,  and  500  feet  below  ice-pond  dam. 

DiAiNAGE  ABEA. — ^Not  measured. 

Records  available. — January  1,  1911,  to  September  80,  1915,  when  station  was 
discontinued.    At  Pine  Station  and  Starr,  1903-1910. 

Oaob. — Inclined  staff  on  left  bank  100  feet  above  railroad  bridge;  read  by  an 
employee  of  the  United  States  Reclamation  Service. 


Digitized  by 


Google 


184 
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DiscHABGB  MEA8UBEMBNT8. — Made  from  cable  at  gage  or  by  wading. 
Ghannex  and  control. — Bed  composed  of  gravel ;  shifts  during  high  water. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  yean  3.9  feet  May  12 

(discharge,  1,600  second-feet) ;  minimum  stage,  0.05  foot  September  12-90 

(discharge,  14  second-feet). 
1906-1915:  Maximum  stage  recorded,  4.9  feet  April  15,  1914  (discharge, 

2,360  second-feet)  ;  minimum  stage,  river  dry  September  26  to  October  5 

and  October  10,  1911,  September  6  and  7  and  October  6-13,  1913. 
Winter  flow. — Open-channel  rating  curve  assumed  applicable. 
Diversions. — ^There  is  a  small  diversion  for  power  just  above  station.    The 

plant  is  operated  only  during  the  night  and  water  is  returned  to  river 

below  gage. 
Regulation. — ^Flow  regulated  by  gates  in  dam. 
Accuracy. — Records  fair  even  though  regulation  at  dam  and  operation  of  power 

plant  tend  to  make  record  unsatisfactory. 
Ckx>PERATiON. — Gage-height   recoM   furnished    by   United   States   ReclamatioD 

Service. 

Discharge  measuremenU  of  Little  Truckee  River  at  Boca,  Cal,  during  the  year 

ending  Sept.  SO,  1915, 
[Mftde  by  H.  J.  Tompldiis.] 


Date. 

be^t. 

Dis- 
charge. 

Date. 

height. 

Dto. 
Chan.. 

Dec.  4 

Feet. 
0.40 
l.M 

8ec.-ft. 
28 
188 

Aug.  9 

Feet. 
0.36 

""^19 

Ifar  27  .-,.,.-- 

Daily  discharge,  in  second-feet,  of  Little  Truckee  River  at  Boca,  Cal.,  for  the 
year  ending  Sept.  30,  1915. 

Dty. 

Oct. 

Nov. 

Dae. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

29 
29 
29 
29 
29 

29 

29 
29 
32 
32 

84 
38 
38 
38 
88 

38 
38 
34 
84 
34 

38 

38 
34 
34 

38 

38 

84 
32 
84 
41 
S8 

38 

34 
34 
34 
32 

32 
34 
32 
32 
34 

34 
32 
32 
34 
82 

32 
32 
32 
26 
20 

18 
20 
30 
21 
33 

33 
21 
21 
21 
23 

49 
49 
29 
29 
41 

41 
37 
30 
35 
34 

34 
25 
25 
27 
37 

35 
31 
31 
31 
31 

18 

21 
20 

30 
18 
18 
18 
16 
10 

10 
18 
18 
18 
30 

31 
35 
35 
33 
33 

33 
35 
39 
32 
27 

25 
25 
25 

33 
33 

35 
33 
31 
33 
31 

31 
23 
28 
35 
25 
27 

37 
29 
38 

29 
29 

84 
88 
38 
41 
38 

41 
41 
45 
38 
41 

41 

49 
49 
46 
41 

41 
45 

45 
49 
49 

45 
45 
49 

49 
49 
45 
45 
41 

41 
45 
45 
45 
45 

45 
41 
148 
64 
70 

78 
85 
85 
04 
04 

108 
134 
148 
191 
225 

307 
191 
283 
307 
175 
335 

388 
470 
600 
520 
395 

370 
370 
430 
495 

548 

760 
880 
750 
575 
690 

750 
783 
815 
816 
848 

760 
680 
003 
630 
760 

600 

630 
960 
960 
960 

690 
370 
370 
370 
335 

325 
325 
370 
470 
880 

1,370 

1,600 

1,330 

880 

760 

816 
815 
815 
680 
520 

470 
430 
470 
470 
430 

870 
470 
575 
680 
630 
600 

815 
815 
683 
520 
676 

680 
690 
815 
750 
600 

575 
470 
430 
370 
383 

370 
470 
430 
370 
835 

283 
243 
283 
283 
283 

243 
243 
207 
243 

3a 

383 
343 
307 
307 
307 

175 
148 
148 
148 
134 

134 
134 
108 
108 
85 

70 
70 
68 

68 
49 

49 
49 
41 
85 
70 

49 
41 
34 
84 
34 
30 

39 
39 
35 
35 
25 

25 
21 
21 
21 
21 

31 
18 
18 
18 
31 

31 
31 
18 
18 
18 

16 
18 
15 
18 
31 

31 
18 
16 
15 
16 
18 

15 

2      

15 

3 

IS 

4   

15 

5 

15 

6 

15 

7 

15 

8 

15 

9 

15 

10 

15 

U 

15 

12 

u 

13 

14 

14 

14 

15 

14 

16 

14 

17 

14 

18 

14 

19 

14 

20 

14 

21 

14 

22 

14 

23 

14 

24 

14 

2$ 

M 

26 

14 

27 

14 

28 

14 

29 

14 

ao 

14 

31 

NoTB.— Diflcbarge  determined  from  a  fairly  well  defined  rating  eunre. 
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MmMly  di9eharge  of  Little  Truckee  Atvet*  at  Boca,  Col,,,  for  the  year  ending 

Sept,  SO,  1915. 


Month. 


DiKbarge  in  second-fset. 

Run-off 
(total  In 

lfgT%nny|- 

ifiBfnupp?- 

Mean. 

acr»-feet). 

41 

29 

84.2 

2,100 

38 

18 

28.4 

1090 

40 

10 

25.7 

1,580 

32 

10 

28.2 

1430 

49 

27 

40.0 

2,250 

283 

41 

107 

6,580 

950 

283 

054 

38,900 

1,000 

825 

630 

88,700 

816 

207 

452 

26,900 

283 

29 

105 

6,400 

29 

15 

20.1 

1,240 

15 

14 

14.4 

857 

i,aoo 

14 

178 

129,000 

AociK 
racy. 


October 

NoTember 

December 

January 

February 

Martb 

June. 

July 

Aueost  

September 

Tbeyear 


HONEY  LAKE  BASIN. 
GOLD  RXm  OBSSK  VEA&  tUSAWILLB,  OAL. 

Location. — In  the  NB.  i  see.  17.  T.  29  N.,  R.  12  E..  at  brtdge  on  county  road, 
at  Ridenour  &  Sons*  ranch,  about  2^  miles  southeast  of  Susanville,  Lassen 
County. 

DftAiivAGE  ABEA. — Not  measured. 

Records  avahjible. — February  24  to  March  31,  1913,  and  March  21  to  Septem- 
ber 30,  1915. 

Gags. — Vertical  staff  mailed  to  ppper  side  of  right  bridge  abutment ;  read  twice 
daily  by  S.  D.  Ridenour.  Gage  used  In  1913  was  at  same  site  but  different 
datum. 

Discharge  measubements. — ^Made  by  wading  or  from  bridge. 

Channel  and  control. — ^Bed  composed  of  gravel  and  small  boulders;  shifts 
frequently. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  above  gage 
May  11  and  12  (discharge  not  known)  ;  minimum  stage,  below  lower  limit 
of  gage  August  15  to  September  30  (discharge,  less  than  2.0  second-feet). 

Winter  flow. — Stage-discharge  relation  probably  affected  by  ice. 

Diversions. — Not  known. 

Recutjvtion. — Not  known. 

Accuracy. — Rating  curve  fairly  well  defined,  but  some  of  the  discharge  measure- 
ments were  not  made  according  to  standard  methods  and,  although  they 
have  been  corrected  by  means  of  comparative  measurements,  may  still  be  in 
erorr.    Records  fair. 

DiMeharge  measwremtnU  of  Gold  Run  Creek  near  Susanville,  Col.,  during  the  year  end' 

ing  Sept.  SO,  1915. 


Date. 

Mada  by- 

beiSt. 

Dis- 
charge. 

Data. 

Made  by- 

height 

Dis- 
charge. 

Mar.  21 

McKay  and  CrandaU... 
Tbad  McKay 

Feet. 
0.48 
.68 
.66 
.64 
LIS 

See.'ft. 

n.9 

12.6 
1L8 
19.1 
16.7 

Apr.  30 

May   13 

June  12 

12 

Thad  McKay 

Feet. 

L14 

2.56 

.98 

.06 

Sec^. 

31 

do 

do 

do 

104 

Apr.    5 
13 
21 

do r 

do 

do 

13.2 
13.3 
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DaUy  discharge,  in  $eeond'/ut,  of  Oold  Run  Creek  near  SvsanviUe,  Cal.,  for  the 

ending  Sept.  30,  1915. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

1 

13 
13 
15 
13 
12 

12 
12 
12 
12 
12 

13 
15 
14 
13 
13 

18 
15 
13 
13 
13 

13 
13 
12 
18 
52 

175 
140 
98 
72 
57 

25 
27 
28 
23 
23 

27 
24 
23 
20 
19 

18 
15 
13 
11 
11 

4.7 
4.6 
4.4 
4.3 
42 

4.4 
4.4 
4.4 

4.4 
3.9 

3.6 
3.6 
3.4 
3.2 

a.  2 

2.8 
2.6 
2.6 
2.5 
2.4 

2.6 
2.6 
2.5 
2.5 
2.6 

2.4 
2.4 
2.2 
2.0 

16 

15 
19 
20 
23 
22 

18 
16 
14 
12 
12 

12 
17 
23 
52 
27 

60 
6S 
57 
50 
28 

22 

19 
18 
18 
19 

17 
19 
22 
28 
■  27 
24 

11 

10 
8.5 
8.5 
7.8 

8.5 
7.8 
7.0 
7.0 
6.0 

5.5 
5.0 
5.0 
5.0 
5.0 

3.4 
3.2 
3.2 
3.2 
3.0 

5.6 
4.0 
3,4 
3.8 
3.1 

8.4 
8.4 
2.8 
2.8 
2.6 
2.9 

2 

17 

3 

1  18 

4 

19.   .   .. 

5 

20 

6 

21 

11 
12 
12 
13 
13 

12 
12 
18 
15 
13 
13 

7 

22 

8 

23 

9 

24 

10 

25    .. 

11 

36 

12 

27 

13 

28 

14 

29 

16 

30 

, 

31 

NoTE.^Discharge  determined  from  a  fairly  well  defined  rating  curve;  gage  heists  Apr.  17-28  and  Jane 
8  to  Aug.  14  were  corrected  for  backwater,  due  to  temporary  dam  in  the  creek  below  station,  before 
applying  the  rating  table. 

Monthly  discharge  of  Oold  Run  Creek  near  SusanvUle,  Cat.,  for  the  year  end- 
ing Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet 

Run-off 
(total  in 
acre-feet). 

Aoco- 

lifft-yfmntt^ 

Vffnit^iyim. 

Mean. 

rtcy. 

Marxfh2M1 

18 

52 
175 

28 
5.6 
2.8 

11 
•              10 

12 
5.0 
2.6 
2.0 

13.1 
16.5 
39.1 
13.8 
3.68 
2.48 

286 
982 
2,400 
821 
226 
60 

B. 

April 

C. 

iSy!:::::::::;;::::::::::::::::::::::;:::::::::::: 

C. 

Jnn4 

C. 

July 

C. 

August  1-14. 

D. 

The  period 

4,780 

LASSSV  GREEK  HEAR  SUSAVTILLE,  OAL. 

LocATioN.—In  the  NW.  i  sec  22,  T.  29  N.,  R.  12  B.,  at  Drake  ranch,  about  2i 

miles  southeast  of  Johnstonvllle,  and  M  miles  southeast  of  Susanville, 

Lassen  Ck>imty. 
Dbainaoe  abea. — Not  measured. 
Recobds  available. — March  13  to  April  14,  1013,  and  March  21  to  September 

30.  1915. 
Oaob. — StafT  gage  on  right  bank;  read  twice  daily  by  Jesse  Drake,  jr.    Gage 

used  in  1913  was  a  staff  gage  nailed  to  bent  of  highway  bridge  1^  miles 

downstream  and  at  different  datum. 
DiacHABGB  KEASUBEUENTs. — ^Made  by  wading. 
Channel  and  contbol. — Bed  composed  of  firm  clay,  shifts  frequently.    Banks 

subject  to  overflow  at  high  water. 
BzisBMBs  OF  DI8CHABQE. — ^Maximum  stage  recorded  during  year.  8.56  feet  at 

8  a.  m.  May  11  (discharge,  50  second-feet) ;  minimum  stage,  probably  no 

flow  from  middle  of  August  to  end  of  September. 
WiNTEB  PLOW. — Stage-discharge  relation  probably  affected  by  ice. 
DivKBsioNS. — ^Water  is  diverted  above  station  for  irrigation. 
Reoxtlation. — Not  known. 
AoouBAOT. — Records  poor. 
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Discharge  fneasurements  of  Lassen  Creek  near  SusanviUe,  Oal.,  during  the  year 

ending  Sept.  30,  1915, 


D«to. 

Madeby- 

hdgEt. 

Dls- 
charge. 

Dat«. 

Made  by- 

- 

he^t. 

Dls- 
charge. 

Mar.  21 

McKayland  Crandall... 

Feet. 
1.40 
1.58 
1.46 
1.40 

Sec.-fl. 
2:2 
5.8 
2.8 
2.9 

Apr.  21 

30 

May  13 

June  12 

Thad  McKay. 

do 

do 

do 

Feet. 
1.28 
1.38 
2.18 
1.06 

aecf. 

29 

TbadkcKay. 

do 

do 

3.2 

'"  d 

'\2 

Daily  discharge,  in  second- feet,  of  Lassen  Creek  near  Susanrille,  Co/.,  for  the 
year  ending  Sept.  30,  t915. 

I>»y. 

Mu. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Pay. 

Mar. 

Apr. 

May 

June. 

July. 

Aug 

I 

3.0 
2.5 
2.8 
3.0 
3.3 

2.7 
2.3 
2.4 
2.4 

2.8 

3.5 
3.8 
3.6 
3.0 
2.9 

2.6 
1.7 
1.3 
2.4 
1.0 

.8 
1.0 

I:? 

16 

42 
34 

18 
12 
6.8 

2.4 

2.1 
1.2 
1.4 
1.3 

1.4 
1.3 
1.3 
.6 
.2 

.6 
.4 
.6 
l.l 
1.5 

0.04 
.03 
.04 
.04 
.07 

.10* 
.06 
.09 
.10 
.11 

.09 
.09 
.12 
.07 
.06 

0.06 
.05 
.06 
.05 
.06 

.05 
.04 
.03 
.02 
.05 

.06 
.06 
.OS 
.OS 

16 

2.4 
1.4 
1.4 
.9 
1.2 

1.9 
2.1 
1.8 
1.0 
.6 

.7 

.7 

1.0 

3.7 

8.2 

4.2 

6.5 
5.8 
5.1 
4.3 

3.3 
3.3 
3.4 
3.3 
2.9 

2.5 
2.1 
2.4 
2.6 
2.4 
2.6 

1.0 
1.8 
2.4 
2.4 
2.4 

.7 

.07 

.01 

.03 

.03 

.03 
.03 
.03 
.05 
.05 

.04 
.03 
.03 
.04 
.05 

.04 
.06 
.05 
.06 
.01 

.04 
.05 
.04 
.04 
.04 
.06 

J    

17 

3 

18 

4 

19 

5 

20 

6 

21 

2.2 
2.4 
2.6 
2.5 
2.4 

2.7 
3.0 
11 
6.4 
3.4 
3,2 

7         

22 

8 

23 

9 

24 

10 

25 

n 

26 

u 

27 

13 

28 

14 

29 

15 

30 

31 

\'oT«.— Discharge  determined  from  Ave  poorly  defined  rating  ouryes  covering  the  following  periods: 
Uar  21-27:  Mar.  28  and  29;  Mar.  30  to  Apr.  7;  Apr.  11-22  and  Apr.  24  to  Aug.  14.  Discharge  determined 
by  indireei  method  of  shifting  control  Apr.  8  to  10  and  23. 

Monthly  discharge  of  Lassen  Creek  near  Susanville,  Cak,  for  the  year  ending 

Sept.  30, 1915. 


Mooth. 

Discbarge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

AOOQ> 

Minimum. 

Mean. 

racy. 

Marrh  21-31 

U 
3.8 
42 
2.4 
.12 
.06 

2.2 
.6 
.8 
.01 
.01 
.03 

3.80 

2.27 

6.» 

.96 

.06 

.06 

83 
136 
403 

67 

4 
1 

D. 

Aprfl 

D. 

lfi^:  ;:;:..... 

D. 

jSaV:  I:::!!":::!:;!!!!!!!!!!!!!!!!!!!!:.' 

D. 

JlllT 

Aogost  1-14 

pfpt^gnbtT                   

Tbe  Deriod 

683 
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SURFACE  WATEB  SUPPLY,  1915,  PABT  I. 


BAZTZB  CBSEX  HSAB  JAVSBYILLZ,  OAL. 

Location.— In  the  NB.  i  SW.  i  sec.  32,  T.  29  N.,  R.  13  B.,  200  feet  west  of  the 
bridge  on  county  road  at  ranch  of  D.  J.  Sweeny,  and  2i  miles  northwest  of 
Janesvllle,  Lassen  Ck)unty. 

Records  available. — February  17,  1913,  to  July  24,  1915. 

Gage. — Inclined  staff  on  left  bank ;  read  twice  dally  by  D.  J.  Sweeny.  March 
21,  1915,  gage  was  moved  downstream  400  feet;  original  datum  not  main- 
tained. 

Dischaboe  ifEASUREMENTs. — ^Made  from  footbridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  small  boulders;  some- 
what shifting.  An  artificial  control,  effective  at  low  stages,  was  con- 
structed March  21,  1915,  when  station  was  moved  400  feet  downstream. 

Extremes  or  discharge. — ^Maximum  stage  recorded  during  year,  6.6  feet  at 
noon  May  11  (discharge  determined  from  extension  of  rating  curve,  178 
second  feet) ;  minimum  stage,  1.40  feet  (gage  Installed  March  21,  1915) 
June  20-22  and  June  24  to  July  24  (discharge,  0.4  second-foot). 

1913-1915:  Maximum  stage  recorded,  9.6  feet  at  5  p.  m.  January  25, 
1914  (discharge,  360  second-feet) ;  minimum  stage,  0.5  foot  August  9-Sl, 
1914,  June  20-22  and  June  24  to  July  24,  1915  (discharge,  0.4  second-foot). 

Winter  flow. — Probably  slightly  affected  by  ice  for  short  periods. 

Diversions. — Not  known. 

Regulation. — ^Not  known. 

AcciTRACT. — Records  fair.  Stage-discharge  relation  affected  at  times  by  the 
growth  of  aquatic  plants. 


DiBcharge  measuremenU  of  Baxter  Creek,  near  Jane9viUe,  Cal„  during  the 
yeurs  ending  Sept.  SO,  ldlk-15. 


Data. 

MftdAby— 

Oage 
height.* 

hei^.» 

Dis. 
chares. 

1014. 
July  36 

1916. 
ICar.  20 

L.  w.  Jordfto ....................f......r^rT....*.^^ 

Fat. 
0.80 

• 
1.21 
1.26 
1.70 
L65 
L70 
1.76 
2.11 
6.20 
3.36 
2.96 

Lao 

FttL 

*--^,. 

Lynn  Cnndsll 

L93 
L96 
2.26 
2.16 
2.20 
2.81 
2.60 
6.47 
8.71 
8.32 
L85 

S.6 

23 

do 

6.6 

29 

ThadlfcKay 

11  8 

Apr.    5 
12 

do 

9.0 

do 

10.6 

20 

do 

12.6 

30 

do 

1&7 

"'Mi 

....do 

ISl 

do 

4S.1 

14 

do 

S6.t 

Juns  12 

do 

4,7 

»  New  gage  established  ICar.  21, 191& 
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DtOf  iikUrge,  In  Mecand-feet,  of  Baxter  Creek  near  Jane9viUe,  Col.,  far  the 
yeart  ending  Sept,  SO,  1914  and  1915. 
p.  J.  8wMM7»  obssrrcr.] 


P.X. 

Oot. 

Not. 

D«. 

JVL 

Feb. 

Mar. 

Apr. 

M^y. 

June. 

July. 

Aug. 

Sept. 

mj-14. 
1 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 

3.5 
3.5 
3.5 

3.5 
3.5 

3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.8 

4.0 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

.6 
.6 
.7 
.7 
.8 

.8 

.9 

2.0 

1.4 

X& 

2.6 
2.6 
X6 
2.6 
2.6 

X6 
8.9 
X6 
5.9 
5.4 

4.9 
3.4 
3.4 
3.4 

3.4 

3.4 

2.6 
X6 
X6 
X6 
3.4 

5.0 
5.4 
5.4 

5.4 
5.4 

5.4 
5.4 

5.4 
5.4 
6.4 

5.4 

5.4 
6.4 
6.9 
5.9 

5.9 

5.4 

5.4 
5.4 
6.4 

5.4 
5.4 
5.4 
5.4 
6.4 

6.9 
7.4 
6.4 
5.9 
5.9 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.4 

3.0 
3.0 
8.0 
3.4 

3.4 
3.4 
3.9 
4.9 
4.4 

6.9 
5.9 
5.9 
6.9 
6.9 

5.9 
6.9 
6.9 
5.9 

6.9 

5.9 
7.4 
7.4 
6.9 
6.9 

6.9 
6.4 
6.4 
6.4 
6.4 

7.4 
9.0 
9.6 
9.6 
&6 

8.5 

8.6 
9.6 
9.6 
15 
119 

3.9 
3.4 
3.4 
4.4 

3.9 

3.9 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
8.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
8.4 
3.4 

190 
942 
101 
85 
64 

57 
57 
57 
31 
22 

19 
18 
14 
143 
68 

43 

37 
37 
27 
98 

64 
214 
142 
184 
252 

111 
29 

17 
17 
15 
15 

X6 
X6 
3.4 
4.4 
4.9 

4.9 
4.9 

3.9 
3.9 

4.9 
4.9 
12 
8.6 
5.9 

3.9 
3.0 
2.2 
2.2 
2.2 

IS 

2.6 
3.0 
3.9 

3.9 
4.9 
4.9 
5.4 
6.4 
7.4 

15 
14 

14 
16 
14 

14 
14 
14 
14 
19 

27 
22 
23 
24 
25 

46 

111 
210 

200 
102 
64 
57 
62 

47 
86 
44 

25 
38 

9.8 
8.6 
6.4 

6.4 
6.4 

40 

26 

12 

8.0 
6.9 
6.4 
6.4 
6.4 

25 
44 

22 

13 
19 

8.6 

7.4 
7.4 
8.6 
U 

U 
7.4 
16 

76 
44 
46 
41 
44 

46 

41 
38 
88 

40 

36 
40 
38 
39 
86 

38 

34 
35 

33 
33 

32 
31 
38 
38 
33 

35 
83 
31 
31 
29 
30 

11 

12 

12 
9.8 
9.2 

8.6 
6.9 
6.9 
9.8 
8.6 

8.0 
8.6 
9.2 
9.2 
9.8 

9.2 

10 

10 
8.6 
5.9 

6.8 
5.6 
7.0 
7.9 
8.4 

8.4 

8.8 

16 

18 
9.7 
8.4 

81 
30 
30 
88 

30 

40 
40 
38 
47 
50 

54 
50 
54 
55 

59 

59 
53 
50 
54 
62 

64 
50 
59 
59 
55 

67 
59 
52 
50 
48 

7.9 
8.8 
9.2 
9.7 
9.7 

8.4 
7.4 
7.9 
7.9 
8.4 

8.8 
10 
9.7 
7.4 
7.0 

7.9 
9.7 

11 

11 

12 

12 
12 
8.8 

7.0 
6.2 

6.2 
7.0 
10 

23 
18 

43 
40 
43 
47 
52 

50 
47 
46 
44 

48 

55 

63 
67 
62 
60 

50 
55 

59 

SO 
52 

57 
57 
55 
54 
55 

44 
43 
41 
40 
88 
38 

13 
9.7 
9.0 

13 
9.5 

8.8 
9.7 
9.7 

18 

34 

106 
91 
53 
38 
32 

33 
33 
30 
27 
24 

23 

24 
24 
23 
20 

19 
20 
21 
21 
19 
15 

36 

33 

31 
30 
27 

28 
33 

32 
31 
29 

29 
26 
24 
22 
19 

17 
15 
20 
25 
22 

19 
18 
19 
18 
16 

14 
13 
12 

13 
13 
12 
11 
10 

9.2 
7.9 
6.7 
5.6 
5.0 

3.9 
4.2 
4.3 
3.3 
1.9 

1.6 

1.1 

.7 

.5 

.4 

.4 
.4 

.5 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

5.5 
5.0 
4.0 
4.0 
3.0 

2.0 
2.0 
2.0 
2.0 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 

i.e 

1.6 
1.6 
1.6 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 

:l 

.5 

.4 
.4 

:J 

.4 

.4 

.4 
.4 
.4 
.4 

.4 

.4 
.4 
.4 
.4 

.4 
.4 

.4 
.4 
.4 

.4 

.4 

.4 
.4 

0.5 

0.5 

s 

a 

4 

s 

1 

7 

1 

f. 

11 

U 

n. 

u 

H 

U 

M 

i: 

K 

11 

*m 

tt. 

a 

a 

a 

a 

M 

8 

s 

t 

». 

> 

> 

a 

MH5w 
I 

1 

J 

t 

i. 

» 

« 

1 

3. 

a 

•J 

i... 

A  .   . 

li **"' 

i. 

r.. 

»-...  . 

».... 

a 

I.. 

R„.. 

a  .   

1 

fi 

1 

t.   

»...  

«..  

1...  

>^  ...ii!:;:;** 

Vps.— Dtebane  detenntned  from  several  fiilrly  well-defined  rating  curves  applicable  as  follows:  Oct.  1. 
^to  Jan.  21, 1014:  Jan.  25  to  June  2S,  1914:  June  2d  to  Sept.  30, 1914;  Oct.  10,  1914,  to  ICar.  30. 1915;  and 
S^a  te  Jnlj  2(L  1915.  Discharge  esUmated  Jan.  24, 1914.  Discharge  Oct.  1-9, 1914,  estimated  from  gage 
■OtSHhl  oouj  cojiiUoos  of  aquatic  growth  and  sand  depoiits  In  stream. 
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SURFACE  WATER  SUPPLY,  1M5,  PART  X. 


Monthly  dUcharge  of  Baxter  Creek,  near  JanesviUCt  Col.,  for  the  pears  ending 

Sept,  30,  19Hr-15, 


Discharge  in  secoDd-feet. 

Run-ofl 
(total  in 
acre-feet). 

Aooa- 

Month. 

Maximum. 

Minimum. 

Mean. 

racy. 

1913-14. 
October 

4.8 
7.4 
119 
252 
210 
76 
84 
62 
38 
5.5 
.6 
.6 

8.6 
5.0 
5.9 
14 
14 
29 
30 
38 
8.5 
.5 
.4 
.5 

3.88 
5.72 
11.0 
77.4 
46.2 
38.0 
50.1 
49.5 
22.4 
1.78 
.42 
.54 

239 

340 

676 

4,760 

2,670 

2,340 

D. 

November 

D. 

December 

C. 

January 

C. 

February 

B. 

March... 

B. 

April 

2,980     B. 

1^:.:: : :..:..: : 

3,040  '  B. 

June 

1,330  t  C. 

July 

109     D. 

August 

26 
32 

D. 

September 

D. 

The  year 

252 

.4 

25.5 

18,400 

1914-15. 
October 

5.9 
4.9 
4.4 

12 

44 

16 

22 
108 

13 
.4 

0.6 
3.0 
3.4 
2.2 
6.4 
5.3 
6.2 
8.8 
.4 
.4 

2.62 
3.38 
8.48 
4.45 

14.8 
9.09 
9.68 

26.7 
3.98 
.40 

161 
901 
214 
274 

D. 

November 

D. 

December 

D. 

Jantiary . , . 

D- 

iPebniflury 

822  '  C. 

M^r«h ......     ,          

559     n. 

April 

673 

1,640 

237 

19 

B. 

iSy.:::::::::::::::::::::::::::::::;:::::::::: ::: 

B. 

June -,..,.,.,,,,,,,,._ , 

C. 

July  1-24 

The  period 

1 

4,700 

S0HL0S8  CREEK  AT  JANESYILLE,  OAL. 

Location.— In  the  N.  ^  SW.  |  sec.  9,  T.  28  N.,  R.  13  E.,  about  half  a  mile  above 
road  crossing  at  schoolhouse  in  JanesviUe,  Lassen  County. 

Drain Aos  abea. — Not  measured. 

Records  available. — March  22  to  June  30,  1915,  when  station  was  discontinued. 

Gaoe. — ^Vertical  staff  on  left  bank ;  read  once  daily  by  Harold  Bradford. 

DisGUABOE  MEASUREMENTS. — Made  by  wading  at  gage. 

Channel  and  control. — Bed  composed  of  loose  gravel. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period,  2.Z  feet  at  4 
p.  m.  May  11  (discharge,  7.^  second-feet) ;  minimum  stage,  2.1  feet  at 
7  a.  m.  June  23  (discharge,  zero  second-foot). 

Winter  flow. — ^No  records. 

Diversions. — None  above  station. 

Regulation. — None  above  station. 

Accuracy. — Records  fair. 

Discharge  measurements  of  Schloss  Creek  at  JanesviUe,  Cat,,  during  the  year 

ending  Sept,  SO,  1915, 


Datt. 

Made  by- 

height. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dis- 
<diarg9. 

Har.  22 

Lynn  Crandall 

FeeL 
2.30 
2.40 
2.38 
2.38 

Sec-fU 

0.3 

LI 

.8 

LI 

Ap,.|0 

May.  12 

June  12 

Thad  McKay 

Feet 
2.32 
2.30 
2.65 
2.24 

'"•f-A 

29 

Ttad  McKay 

do 

do 

do 

1  0 

Apr.    6 
12 

do 

do 

4.0 
.4 
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Daily  discharge,  in  second- feet,  of  Schloss  Creek  at  JamesvUle,  Cal.,  for  the  year 

ending  Sept,  SO,  1915, 


Daj. 

Mar. 

Apr. 

May. 

June. 

Day. 

Mar. 

Apr. 

May. 

June. 

J 

as 

3.1 
2.3 
1.7 
8.1 
2.3 

1.7 
1.1 
1.1 
2.3 
8.1 

7.6 
4.8 
8.9 
3.9 
3.1 

1.1 
1.1 
1.1 
.6 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

.6 
.6 
.6 
.2 
.2 

16 



0.7 
1.8 

2^3 
3.1 

2.8 
2.8 
1.7 
1.1 
1.1 

1.1 
1.1 
1.1 
1.7 
1.1 

1.1 
1.1 
1.7 
1.1 
1.1 
.6 

0.1 

% r.. 

17 

,2 

3 

18 

4, 

19 

s 

20 

6 

21 

7 

22 

0.3 
.3 
.8 
.8 

.8 
.8 
1.3 
1.3 
1.3 
1.3 

8 

23 

»:::::::::;:: 

24 

10 

35 

11      ..>-.... 

26 

13 

27 

U '       .   . 

28 

14 

29 

15 

30 

31 

1 

NOTB.—Discharse  determined  from  two  fairly  well-defined  nting  curves  applicable  Mar.  21  to  Apr.  12 
tod  Apr.  20  to  Jane  30.    Indirect  method  for  smfttng  control  used  Apr.  13-19. 

Uonihly  disch4irge  of  Schloss  Creek  at  Janesville,  Col,,  for  the  year  ending 

Sept,  SO,  1915. 


Month. 

Discharge  in  second-feet 

Run-oA 
(total  in 
acre-feet). 

Aooo- 

Minimum. 

Mean. 

racy. 

Vfirph  22-31 , 

1.3 
3.1 
7.6 
1.1 

0.8 
.3 

.6 
.0 

0.90 

1.04 

2.14 

.49 

18 
62 
132 
29 

C. 

April 

D. 

lOy!:: ::::::::::::::::::::::::::::::::::::::::::: 

D. 

D. 

The  period 

241 

JAKESVILLE  OBEEK  AT  JAKESVUXE,   OAL. 

Location.— In  the  SW.  i  sec.  9,  T.  28  N.,  R.  13  E.,  about  50  feet  from  the  old 
Masonic  Building  at  the  town  of  JnnesvUle,  Lassen  Ck)unty. 

Drainage  area. — Not  measured. 

BxcosDS  AVAILABLE. — March  3  to  June  7,  1913,  and  March  22,  to  June  30,  1915, 
when  station  was  discontinued. 

Qage. — Staff  gage  nailed  to  cottonwood  tree  on  left  bank;  read  once  daily  by 
Harold  Bradford. 

Dischabgb  measubements. — Made  by  wading. 

Channbt.  and  control. — Composed  of  gravel  and  sand;  probably  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.9  feet  at  4 
p.  m.  May  11  (discharge,  8.3  second-feet) ;  minimum  stage,  1.15  feet  at  4 
p.  m.  June  29,  and  6  p.  m.  June  30  (discharge,  0.4  second-feet). 

WiNTKB  FLOW. — Stage-dischargc  relation  probably  affected  by  iceu 

DivEXSiONS. — ^Not  known. 

Rbcitlation. — ^Not  known. 

AccuBACT. — Records  poor. 
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SURFACE  WATEB  SUPPLY,  1916,  PABT  X. 


DUcharge  mea^uremerUi  of  Jane^ville  Creek  at  JanewiUe,  Cal.,  during  the 
year  ending  Sept,  SO,  1915. 


Dftto. 

Made  by- 

bfti^t. 

Dis- 
diarge. 

Date.^ 

Made  by- 

b^t. 

Dia- 
chacge. 

Mar.  22 

LjimCnndaU 

Thad  McKay 

/to. 

1.40 
1.4« 
L45 
1.40 

1.4 
1.4 
1.8 

Apc.» 

May  12 

JUXM  12 

Tbad  McKay 

Ftet. 
1.00 
1.50 
1.80 
1.30 

^fs 

29 

do 

:::::&:::::::::::::::: 

1.0 

Apr.    5 
12 

do .' 

do 

6.8 

Daily  discharge,  in  second-feet,  of  JanesviUe  Creek  at  JanesviUe,  Cal,  for  the 
year  ending  Sept,  SO,  1915, 


D»7. 

Mar. 

Apr. 

May. 

Jane 

Day. 

Mar. 

Apr. 

May. 

Jane. 

I 

1.5 
1.4 
1.8 
1.4 
1.4 

1.4 
1.4 
1.4 
1.8 
1.8 

2.0 
2.1 
2.1 
1.8 
1.8 

2.0 
2.6 
2.1 
8.1 
2.6 

2.1 
1.8 
1.8 
1.8 
2.1 

8.8 
6.1 
5.2 
4.4 
3.1 

1.2 
1.2 
1.4 
1.4 
1.4 

1.2 
1.2 
L4 
1.4 
1.4 

1.4 
1.2 
1.2 
1.2 
1.4 

16 

2.1 
2.1 
1.8 
2.1 
2.6 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
1.8 
2.6 
8.1 
3.1 

8.1 
2.6 
2.6 
2.1 
2.1 

1.8 
L4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.8 
L4 
L4 

2...- 

17 

3 

18.:.:::::::::::::  ::- 

4 

10 

6 

20 

1 
6 ' 

21. r 

7 

22 

1.4 

1.4 
1.8 
1.8 

1.8 
1.8 
2.1 
1.8 
1.8 
1.8 

8 ' 

23..            .  .  . 

0 

24 

10 '    . 

25 

„ 1 . 

26 

12 

27 

13 

28 

14 

29 

15 ' 

30 

1 

31 

1 

Non.— Discbarge  determined  from  a  poorly  defined  rattaig  curve. 

Monthly  discharge  of  JanesviUe  Creek  at  JanesviUe,  Cal,,  for  the  year  ending 

Sept,  SO,  1915, 


Montb. 

Diacharge  in  secood-feet 

Run-off 
(toUUin 
acre-feet). 

Aooo- 

Maximum. 

Minimum. 

Mean. 

racy. 

Marcb  22-31 

2.1 
3.1 
8.3 
1.4 

1.4 
.4 

1.75 

1.97 

2.53 

.94 

85 

117 
156 
56 

]> 

April 

I> 

May!:::::::::::::::::::::::::::::::::::::::::::::: 

]> 

June 

I> 

Tbe  period 

364 

WABNEB  LAKES   BASIN. 

TWJUTKMILB  OEEEK  HSAB  WASNSB  LAKE,  OREO. 

Location. — In  sec.  24,  T.  40  S.,  R.  23  B.,  about  one-fourth  mile  above  hfgbway 
bridge  at  mouth  of  canyon,  2  miles  south  of  Warner  Lake  ipost  office.  Lake 
Ck>unty;  below  all  tributaries. 
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Dbaxkaob  ASB4. — ^156  siniare  miles  (measured  on  map  taoed  by  United  States 
Reclamation  Service).  Total  drainage  area,  218  square  miles,  but  an  area 
of  58  square  miles,  tributary  to  Oowhead  Lake,  contributed  no  water  to 
TwentymOe  Greek  from  about  June  1«  1911,  until  the  spring  of  1914,  and 
probably  rerj  little  in  1914. 

Bkx»d6  atailablb.— March  1,  1910,  to  September  90,  1916. 

Gags. — ^Barrett  &  Lawrence  water-stage  recorder  on  right  bank,  December  8, 
1914a  to  Sept^nber  80,  1915;  read  we^ly  prior  to  this  date  by  F.  B. 
Houston.  Original  gage,  at  the  bridge  March  1,  1910,  was  removed  to  the 
present  site  on  June  8,  1910;  gage  readings  during  1910  and  1911  at  the 
present  site  were  referred  to  the  same  datum.  Readings  for  191^1914  are 
referred  to  a  datum  0^  foot  lowtf  than  that  used  during  1911.  The 
water-stage  recorder,  temporarily  installed,  was  used  March  81  to  July  20^ 
1914. 

DncHABGE  ifXAstTBXMsirrs. — ^Made  from  highway  bridge  or  by  wading. 

CEAif NKL  Aim  ooNTBOL. — ^Bod  compossd  of  boulders  and  gravel ;  probably  shifts 
sligtitly.  OoQtrol  is  a  solid  rock  reef,  broken  by  crevices;  obstructions  on 
the  control  diange  the  stage-discharge  relation  occasionally.  Banks  not 
subject  to  overflow.    Stage  of  sero  flow  about  —0.2  foot  gage  height 

■zTmsicES  OF  DiscHABGK. — Msximum  stage  recorded  during  year,  6.1  feet  at  7 
p.  m.  May  10  (discharge,  1,020  second-feet) ;  minimum  stage,  0.26  foot 
August  30  and  S^;ytember  1  (discharge,  1.8  second-feet). 

1910-1915:  Maximum  stage  recorded,  4.8  feet  at  original  gage  at  bridge 
March  1,  1910  (discharge,  2,610  second-feet).  The  crest  of  the  1910  flood 
may  have  been  ev^  higher ;  m^lnimum  stage  occurred  in  1915. 

Wnm  FLOW. — Stage-discharge  relation  not  seriously  affected  by  ice;  ice 
forms  in  the  stream  but  seldom  at  control;  open-channel  rating  curve 
assumed  applicable. 

DivvBsioNS. — Some  bottom  land  is  irrigated  along  Fifteenmile  and  Twelvemile 
Creeks  and  along  Bigfatmile  Greek,  a  tributary  of  Oowhead  Lake.  Two 
small  ditches  take  out  Just  above  station.  A  ditch  also  diverts  from  the 
head  of  Twelvemile  Creek  into  Lake  Anne,  a  small  storage  reservoir  in 
the  north  end  of  Surprise  Valley. 

RnnTLATEON. — ^None. 

AcouBAorr. — ^Records  excellent  for  period  during  which  water-stage  recorder 
was  in  operation;  only  fhir  during  oth^  periods  on  account  of  diurnal 
fluctoation  at  high  stages  and  lack  of  daily  readings  at  low  stages. 

Di9charg€  meaaurements  of  TwetUymUe  Creek  near  Warner  Lake,  Oreg.,  dnrlnff 
the  year  ending  SepL  SO,  1915, 


(ICadtoyP.V.Hodgw] 

Dttte. 

.S». 

Dis- 

Dftta. 

.S». 

DIs- 
diarse. 

Hf      3Q               .,..,...,,TTT,,, 

2.21 
2.66 
LTD 

8.^ 

141 
».7 

Apr.  15 

4.54 

27 

Aw    S 

May  11 «.. 

518 

^  e::;:::::;:;:::;:::"".;ii: 

16845*— 18— WSP  410 18 
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Daily  discharge,  in  aecond-feet,  of  Twentymile  Creek  near  Warner  Lake,  Oreg^ 
for  the  year  ending  Sept.  SO,  1915. 


Dmy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.5 
8.  ft 
3.7 
3.7 
8.8 

3.0 
3.0 
4.0 
4.1 
4.2 

4.8 
4.4 

4.5 
4.6 
4.7 

4.8 
4.0 
5.0 
5.1 
5.2 

5.3 
6.3 
5.3 
5.3 
5.8 

5.3 

5.8 

5.3 

5.3. 

5.8 

5.3 

5.3 
5.8 
5.8 
6.3 
6.8 

5.8 
5.8 
5.3 
5.8 
6.3 

6.8 
5.3 
5.3 
5.3 
6.8 

6.0 
6.2 
4.8 
8.5 
2.6 

8.0 
3.3 
8.7 
4.0 
4.4 

4.7 
6.1 
5.5 
5.8 
6.2 

6.6 
6.0 
7.2 
7.2 
7.2 

7.1 
7.0 
6.8 
6.7 
6.6 

6.5 
6.1 
6.0 
6.8 
6.7 

5.6 
5.4 
5.2 
6.2 
6.2 

6.2 
5.3 
6.6 
6.8 
6.8 

5.8 
6.8 
5.5 
5.5 
6.5 
6.5 

6.1 
6.8 
6.6 
6.8 
7.0 

7.8 
7.5 
7.8 
8.0 
8.0 

6.6 
6.2 
6.5 
6.2 
6.8 

6.2 
5.2 
5.2 
5.2 
7.2 

7.8 
8.4 
8.4 
8.4 
8.4 

8.4 
8.4 
8.4 
8.4 
8.4 
8.4 

8.4 
0.4 
8.0 
7.8 
7.5 

?:'o 

6.8 
7.2 
6.6 

6.5 
8.7 

10 

13 

15 

14 
13 
11 
10 
8.0 

7.7 
6.6 
6.7 
6.0 
7.0 

7.2 
7.4 
7.6 

....... 

7.7 
7.6 
7.5 
73 
7.2 

7,1 
7.0 
6.8 

10 

18 

17 
20 
24 
28 
82 

42 

53 
63 
74 
84 

100 
200 
300 
228 
190 

126 
112 
324 
152 
78 
133 

112 
113 
150 
62 
46 

87 
34 
32 
28 
28 

80 
32 
80 
26 
27 

28 
82 
33 
84 
88 

48 

42 
88 
41 
40 

ts 

40 
100 
120 

48 

110 
153 
72 
44 

88 

38 
40 
61 
431 

854 

242 
112 

78 
67 

67 
72 
72 
67 
62 

62 
62 
67 
57 
52 

62 

72 
84 
84 

ti 

70 
78 
67 
62 
62 

62 
62 
62 
62 
48 

44 
44 
86 

33 
80 

28 
28 
28 
28 
24 

22 
21 
20 
18 
17 

16 
15 
14 
18 
12 

11 
10 
10 

9 

9 

10 

16 
8.7 
8.2 
7.7 

7.1 
6.6 
6.1 
6.6 
6.1 

4.5 
4.0 
8.5 
3.5 
8.5 

8.5 
3.5 
8.6 
3.0 
8.0 

8.0 
8.0 
8.0 
8.0 
4.0 
4.2 

8.6 
3.0 

1:1 

2.7 

2.6 
2.5 
2.5 
2.4 
2.3 

2.8 
2.2 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
1.0 

1.9 
1.0 
1.0 
L9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 
L8 

1.8 

2 

1.9 

3 

XO 

4 

XO 

5 

XI 

6 

2.2 

7 

3.8 

8 

X4 

9 

X4 

10 

2.6 

11 ,  ..    . 

X6 

la:::::.:::::::: 

2.6 

18 

2.7 

14 

2.7 

15 

2.7 

W 

2.B 

17 

X8 

18 

2.8 

10 

2.9 

20 

2.9 

21 

2.9 

22 

8.0 

23.. 

8.1 

24 

8.1 

25 

8.2 

26 

27 

8.2 

8i8 

28 

8.8 

20 

8.4 

30 

8.4 

31 

Note.— Discharge  determined  from  rating  curve  well  defined  above  3  second-feet.  Discbarge  inters 
polated  for  following  periods:  Oct.  1-8, 10-12, 14-20, 22-27,  Oct.  29  to  Nov.  3,  Nov.  5-14,  17-10,  Nov.  21  to 
Dec.  2,  Dec.  6-10, 13-17,  Jan.  2-8, 23-31,  Feb.  4-7, 12-14,  lfr-21,  23-28,  Mar.  2-7, 9-14,i6-10,  21-22,  June  1-2, 
29-30.  July  0-17,  19-22,  Aug.  14-20,  Sept.  2-10,  12-21,  and  23-30.  Discharge  has  been  determined  from 
6  readings  taken  daily  from  recorder  graph  for  Mar.  24-25, 28-29,  Apr.  2-3.  May  2-3, 9-12.  Discharge  asoer^ 
tained,  by  comparison  with  records  for  Deep  Creek,  Jan.  16-19,  Apr.  25-30,  and  July  2-7, 

Monthly  discharge  of  TtoentymHe  Creek  near  Warner  Lake,  Oreg.,  for  the  year 

ending  Bept,  SO,  1915, 


Month. 

Discharge  in  seoond-feet 

Run-off 
(total  in 
acre-feet). 

Aooa- 

Maximum. 

Mean. 

r«cy. 

October 

6.8 
6.2 
7.2 
8.0 
15 
324 
ISO 
421 
79 
15 
8.6 
3.4 

8.6 
2.6 
5.2 
6.2 
6.5 
6.8 

26 

88 

12 
8.0 
1.8 
1.8 

4.66 
4.80 
6.04 
7.14 
8.68 
70.4 
50.2 
96.1 
37.7 
5.06 
2.21 
170 

286 
201 
371 
430 
482 

2,090 

6,910 

2,240 

'366 

136 

161 

C. 

Noveirber. 

C. 

December 

B. 

January .     

B. 

February. . . , .  t  . , , . , .  r 

B. 

Ifarch .' 

B. 

^;":::::::;:.::;::::::::::::::::::::::::::::::::: 

B. 
A, 

jnne r 

A, 

July 

B. 

August 

S; 

Se^ember 

B. 

The  year... ••...•.. 

421 

1.8 

25.6 

18,600 
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OBMKK  AT  BIO  YALLBY*  VEAB  LAXETIBW,  OBXa. 


Location. — ^In  sec  4,  T.  40  S.,  R.  22  B.,  near  the  dam  site  for  the  proposed  Big 
Valley  reservoir,  8  miles  above  mouth  of  Camas  Creek,  about  9  miles  from 
Mud  Creek  stage  station,  and  12  miles  east  of  Lakeview,  Lake  County. 

Dkacvage  abka. — ^76  square  miles  (measured  on  map  issued  by  United  States 
Reclamation  Service). 

B^XMLoe  AVAILABLE. — ^May  3,  1911,  to  September  30,  1915.  Station  discontinued 
September  30,  1915. 

Gaok. — Stevens  water-stage  recorder  on  right  bank  from  March  26,  1914,  to 
September  30,  1915 ;  Barrett  &  Lawrence  recorder  used  December,  1911,  to 
Bfarch  25,  1914.  Original  staft  gage,  about  one-fourth  mile  below  recorder, 
was  used  until  December,  1911,  and  as  a  reference  gage  for  the  recorder 
untU  May  28,  1912.  May  28  to  August  21,  1912,  a  staif  gage  at  cable  was- 
used  as  a  reference  gage.  Gage  heights  for  1912  previous  to  August  22  were 
referred  to  the  cable  gage  by  means  of  comparative  readings.  Since  August 
22,  1912,  a  staff  gage  on  the  stilling  well  of  the  water-stage  recorder  has 
been  used  as  a  reference  gaga 

DiacHABGB  icsAsuBBMSNTS. — ^Msde  from  cable  about  100  feet  below  gage  or  by 
wading. 

Channel  and  contbol. — ^Bed  composed  of  gravel  and  sand;  control  rock  and 
firm  gravel;  practically  permanent  Banks  subject  to  overflow  at  high 
stages  for  a  short  distance  each  side  of  the  main  channel. 

ExTBEiiEs  OT  DiscHABOE. — Maxlmum  stage  during  year  from  water-stage  rec- 
order, 3.78  feet  at  2  p.  ni.  May  10  (discharge,  355  second-feet) ;  minimum 
stage,  0.30  foot  August  27  and  30  (discharge,  2.5  second-feet). 

1911-1915 :  Maximum  stage  recorded,  6J27  feet  for  cable  gage  at  12  p.  m. 
May  29,  1912  (discharge,  790  secOnd-feet) ;  minimum  stage,  0.30  foot  Au- 
gust 27  and  30,  1915  (discharge,  2.5  second-jTeet). 

WiNTEB  flow. — Stream  freezes  over  at  gage,  but  probably  not  at  control ;  stage- 
discharge  relation  practically  unaffected  by  ice. 

DivEBsioNs. — ^A  large  area  of  wild  hay  land  (perhaps  2,000  acres)  is  irrigated 
in  Big  Talley  above  station  by  natural  flooding  in  the  spring  and  from 
ditches  during  summer. 

Sbbulation. — ^None. 

AocuBACT. — ^Records  good  except  when  recording  gage  was  not  working  prop- 
erly. Discharge  estimated  for  periods  when  gage  was  not  working.  Total 
yearly  run-off  is  practically  correct 

Di9charffe  measurements  of  Deep  Creek  at  Big  Valley,  near  Lakeview,  Oreg.^ 
during  the  year  endnig  Sept,  SO,  1915. 


Date. 

Madebf- 

hS^t. 

Dia- 
charge. 

Date. 

Made  by- 

he®. 

Di». 
charge. 

Nov.  17 

J.E.Stewart 

Feet. 
0.64 
•.50 
2.30 

6.3 
126 

Apr.  11 

21 

ICay  10 

P.  V.  Hodges 

Feet. 
1.96 
2.60 

3.78 

See.-fi. 
96 

D9C    6 
Mar.  28 

do 

P.  V.  Hodges 

do 

do 

164 
357 

•  Stage-disobaige  relatJoD  may  have  been  affected  by  ioe. 
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Daily  discharge.  Hi  sectmd-feet,  of  Deep  Creek  at  Big  Vdttep,  ne^r  Lakeview» 
Oreg.,  for  the  year  endii^  Sept.  SO,  1915. 


Day. 

Oct. 

Not. 

Dee. 

Mar. 

Apr. 

M^y. 

Ame. 

Joly. 

Anf. 

Sept. 

1 

8.8 
6l9 
12 
0l8 
OlO 

ftS 
9.3 
8.0 
0.3 
M 

17 
15 
14 
14 
14 

12 
12 

90 
137 
224 
185 
100 

86 
90 
80 
80 
06 

104 
lU 
107 
90 
97 

110 
128 
134 
141 
152 

188 
147 
130 
151 
128 

198 
140 
167 
228 
217 

208 
189 
175 
181 
147 

1» 
120 
188 
108 
W 

280 
280 
208 
909 

188 

188 
198 
948 

'iS 

918 
210 
196 
204 
184 

184 
199 
980 
941 
234 
284 

284 

218 
190 
179 
170 

187 
188 
181 
150 
183 

197 
124 
108 
91 
80 

79 
88 
88 
87 
89 

68 
64 

60 

48 
89 

88 
84 

80 
98 
98 

19 
18 
17 
18 
19 

98 
98 
98 
94 

99 

90 
17 
18 
16 
U 

14 
14 
18 
19 
11 

10 
8L8 
7.7 
C8 
&8 

8.8 
8.8 
40 
4L9 
9.8 
18 

U 

1! 

7.2 

8.6 

8.6 

8.0 
CO 
&6 
&6 

50 
&0 
6wO 
4.6 
46 

40 
40 
40 
40 
40 

3.8 
3.8 

3.7 
8.4 
8.1 

X8 

X5 
18 
18 
15 
18 

&0 

2 

SLl 

3 

4 

5 „ 

e 

8.0 

7 

8 

9 

10 

n 

w 

IS 

14 

15 

16 

8.0 
8.0 
6l2 
8.0 
6.8 

&0 
7.8 
&1 
10 
7.6 

10 

17 

15 
25 
50 
80 

80 
00 
100 
110 
100 

9t 
75 
141 
107 
79 
80 

18 

19 

ao 

21 

22 

- 

23 

24 

25 

26 

27 

28 

:::::::::::::::: 

29 

30. 

31.. 

f«tt,ttl»l     ,_, 

SSSSSi 


NoTS.— DiMharsB  determined  from  rmtlng  carrt  lUrly  weU  defined  from  100  to  400  a 
17-26,  by  oompariaoo  with  Adel  reccrd;  May  8  and  9,  eftunated  as  far  a  eage  height  of  2.1 
point  shown  by  the  recorder  far  the  period  Apr.  30  to  May  9,  durhif  whidi  time  the  cloek  was  _„ 
lpr.30 to  May  7.  Jane 21-27.  July  18^,  and  Aug.  5-18,  interpolated.  Mean  discharge  Oci.  Ifr^l estii 
lOseoond-feet;  Nor.  1-15 and  27-80. 8 seoend-faet;  Dee.  1-41,  8  seeood  fact;  Jan.  1  to  Feb.  28;  8 saooB 
Mar.  1-18, 10  seoood4eet;  Sept.  1-80, 3.3  second-feet. 

Monthly  discharge  of  Deep  Creek  at  Big  Valley,  near  Lakeview,  Oreg.,  for  the 
year  ending  Sept.  SO,  1915. 


Month. 

Discharge  In  second-fcet. 

Run-off 
(total  tai 
atto4iet). 

Aoca- 

Ifft-rimnm 

lOnlmum. 

Moan. 

r^y. 

October 

ia7 

7.74 

•  40 

•  8.0 

•  &0 
440 

129 
197 
101 
14t 
481 

•  8.8 

888 

481 

889 

488 

444 

^710 

7^880 

12,100 

873 

9M 
198 

c 

c 

December 

1> 

January , 

D. 

FefaniMT 1 

D. 

SSS!7:i:::::i:::!!;;!:::::::i:!!:::!!i!!::;ii:: 

141 
294 
297 
984 

98 
11 

C 

April.: 

80 
108 

28 
3.8 
15 

A. 

MaT.;:;;;:i;;;:;;:i:;:i:::;:;:::;:::;::i:::::;:::: 

B. 

June 

B. 

July 

c. 

Auffust 

c 

SmtemlMr. 

D. 

The  year ....  w ..  ^  ^ .  a.  c. .  c  4. ............  X .  X ... . 

907 

16 

447 

89,800 
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AS  ADBU  OSS«. 

LocATioH.—In  tbe  SB.  i  sec.  21,  T.  89  S..  R.  24  SI,  Just  l>ack  of  WIble*8  Hotti 
at  Ad^  Lake  County,  aboat  one-eighth  mile  upstream  from  wagon  bridge 
crossing  cre^;  b^ow  all  tributaries. 

DiATTfAaE  ABBA.— 250  SQuaTs  miles  (measured  on  map  issued  by  United  States 
Bedamation  Serrice;  revised  since  publication  of  Water-Supply  Paper  890). 

BKXH06  ATAHABLB.— May  U,  1909,  to  September  80,  1915. 

Oaos. — Barrett  &  Lawrence  water-stage  recorder  June  iO  to  September  80, 
1914,  and  Mardi  19  to  May  27,  1915;  Fries  recorder  used  March  10  to 
June  19, 1914;  recorders  refer  to  vertical  staff  In  two  sections  on  left  bank 
above  a  SMies  of  rapids;  datum  unchanged  since  1913;  daily  readings  on 
staff  gage  at  other  times  by  M.  Wible.  From  1909  to  1912  the  gage  appar- 
ently rose  gradually  0.11  foot  and  was  not  corrected. 

DiscsABOB  MX48UBBMBNTS.— Made  from  wagon  bridge  or  by  wading. 

OBAXfifKL  ARB  ooNTBOL. — Bed  composed  of  gravel  and  boulders ;  probably  perma- 
nent except  for  slight  shifts  affecting  only  low  water.  Banks  subject  to 
overflow  during  extreme  flooda    Oage  height  of  zero  flow  about  2.0  feet 

SxTsxMBs  or  DiscHABia. — ^Maximum  stage  during  the  year  from  water-stage 
recorder,  4.7  feet  at  2  p.  m.  April  8  (discharge,  552  second-feet) ;  minimum 
stage,  2.36  feet  August  19-21  (discharge,  2.0  second-feet). 

1909-1915:  Maximum  stage  recorded,  9.0  f^et  at  6  p.  m.  March  2, 
1910  (discharge,  4,950  second-feet) ;  minimum  stage,  2.85  feet  August 
1^21, 1916  (dlsdiarge,  2.0  second-fteet). 

WnrrsB  flow. — Stage-discharge  relation  affected  occasionally  by  backwater 
from  ice  jams;  control  generally  remains  open. 

DivKBsioHs. — Several  small  ditches  divert  water  for  irrigation  near  headwaters 
of  stream,  and  2,000  or  8,000  acres  of  land  are  watered  by  natural  flooding 
near  Big  Valley  and  Orane  Lake,  but  mudi  of  the  water  is  probably  re- 
turned to  stream.  The  most  important  diversions  are  those  niade  within 
2  miles  above  gage,  near  the  mouth  of  the  Deep  Creek  canyon,  by  Ave 
ditches  having  a  total  capacity  of  about  80  second-feet  The  Bi.  C.  ditch 
(capacity,  about  200  second-feet)  takes  ott  one-eifi^th  mile  below  gage. 
Ctages  were  Installed  and  read  on  the  Ck>mpany  and  M.  a-Givan  ditches 
dwing  part  of  the  Irrigation  season  of  1915.  Occasional  measurements 
were  made  of  the  others  (see  p.  199),  and  an  estimate  pr^^iared  of  their 
dtodiarge. 

BmnLATxoH. — ^Nona 

AocumACT. — ^Bating  curve  well  defined.  Becords  good  during  time  when  record- 
ing gage  was  running;  poor  at  other  times. 


INteAorye  wieatnremmUM  of  Deep  Creek  ai  sldei,  Oreg^  during  the  year  mdimg 

Sept.  SO,  1915. 


Data. 

Madtby- 

,28L 

Dia- 
ehana. 

Dala. 

Madaby— 

A 

DIa- 
ehana. 

Ihf.  11 

J.  X.  Stewart 

ISO 

84.0 

Mar.  20 

Apr.  10 

P.V.Hodtes 

WtH, 

415 
400 

^"•fe 

Hm,  19 

P.  V.  Hodfes 

999 
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DaUy  discharge,  i/n  Mecond-feet,  of  Deep  Creek  at  Adel,  Oreff.,  far  the  year  end- 
ing Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Deo. 

Feb. 

Kar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

1 

11 
11 
32 
18 
fl 

9 

9 
10 
10 

9 

11 
11 
10 
11 
U 

18 
13 

18 
30 
51 

80 
22 
22 
33 
33 

32 
22 
22 
22 
26 
30 

32 
33 
33 
33 
33 

33 
33 
19 
18 
34 

16 
33 
22 
23 
35 

33 

18 
19 
16 
18 

33 
16 
18 
18 
18 

33 

18 
18 

17 
16 
18 
16 
18 

18 
18 
33 
18 
18 

33 
22 
26 
22 
18 

18 
22 
18 
22 
22 

33 

18 
18 
18 
33 

33 
33 
33 
25 
25 

25 
25 
25 

25 
22 
22 
33 
33 

36 
35 
35 
25 
25 

25 
36 
26 
35 
36 

36 
35 
25 
106 
134 

173 
339 
310 
357 
390 

306 

205 
801 
310 
219 
191 

205 
350 
435 
377 
369 

311 
311 
197 
177 
197 

319 
349 
333 
191 
194 

319 
333 
346 
365 
366 

366 
333 
206 
337 
319 

IM 
191 
202 
233 
283 

227 
211 
255 
233 
191 

173 
158 
158 

177 
377 

461 
470 
877 
887 
336 

38S 

373 
887 
366 

397 

301 
394 
266 
269 
366 

378 
373 
330 
310 
350 
340 

330 
830 
300 
376 
360 

336 
210 
191 
163 
148 

140 
136 
125 
120 
U6 

106 
100 
96 
85 

80 

75 
66 

60 
55 
60 

45 
40 
35 
80 
27 

34 
34 
34 
38 
83 

36 
40 
44 
86 
86 

36 
30 
24 

'J 

7 

7 

2 

7 

■  8 

7 

4 

7 

5 

7 

6 

7 

7 

7 

8 

7 

9,,, 

6.5 

10 

a.6 

11 

2.5 

12 

a.5 

13 

3.6 

14 

2.6 

15 

2.5 

le 

2.5 

17 

3.5 

18 

2.5 

19 

2.0 

20..; 

2.0 

21 

2.0 

22. 

23 

34 

25 ...„ 

30 

37 

28 

39 

80 

81 

Note.— Dlscbaree,  Oct.  1  to  Apr.  1,  determined  from  rating  curve  well  defined  above  12  tecond-feet; 
Apr.  2  to  Aug.  21,  from  ratine:  curve  well  defined  above  6  second-feet;  curves  are  the  same  above  30  second- 
feet.  DlsohaAe  estimated  i2ar.  27-28,  May  28  to  June  7,  June  11-30;  interpoUted  July  4-7.  Oage-height 
reoordpooranadischargeuncertain  except  during  the  period  Mar.  lOto  May  27,  when  recorder  was  workiBg. 
Mean  dbchaiga  Aug.  32-81  ettioMted  3.0  sacond-feet. 


MontMy  discharge  of  Deep  Creek  at  Adel,  Oreg^ 

SO,  1915, 


for  the  year  ending  Sept, 


Month. 

Discharge  hi  leoand-feet 

Run-off 
(total  hi 
acre-feet). 

Accu- 

Iff^-Htn^im. 

Mftijip^rm- 

Mean. 

racy. 

October 

51 
36 

9 
13 

18.1 
20.0 
0  20.0 
•  25.0 
21.2 
113 
237 
289 
133 
17.7 
3.55 
a  5.0 

1,110 

1,190 

1230 

1,540 

1^180 

6,950 

14,100 

17,800 

7,910 

1,090 

'218 

298 

B. 

Novemb((r ..,,. -.m^ 

B. 

December 

D. 

January ..».....r 

D. 

February .t.... 

36 

857 

485 

470 

a330 

44 

7 

18 
22 
177 
15& 
27 
7 
3.0 

D. 

Marf h 

B. 

April 

A. 

May.;.;;;;;;;;.;:.:..:.., : 

B. 

June. 

d; 

July 

D. 

August 

D. 

flflPtwnHr 

D. 

The  year 

470 

3.0 

76.4 

64,600 

aEftimatad. 
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MotUkhf  dUeharge  of  ditches  diverting  water  from  Deep  Creek  above  Adel, 
Oreg,,  for  the  period  April  to  September,  1915, 


Discharge  in  seoond-feet. 

TotaL 

Manth. 

Crump. 

M.C.- 
Givan. 

Wlble 
Massner. 

Com- 
pany. 

Wlbla. 

Second, 
feet. 

Acre- 
feet. 

Aocfl 

•  0.5 

•  1.0 

•  1.0 

•  1.0 
a  1.0 

•  .5 

0.« 
3.51 
4.M 
8.77 

•  2.0 

•  2.0 

•  3.0 

•  8.0 

•  6.0 

•  4.0 

•  3.0 

•  2.0 

2.36 
12.4 
14.5 

2.58 

•  1.0 

•  1.0 

0.0 

•  1.0 

•  1.0 

•  1.0 

•  1.0 

.0 

6.46 
25.9 
27.0 
12.4 
8.0 
6.S 

384 

1^::::::::::::::::::::::::::: 

1,500 
1  610 

Jtffi^     --r TW, T ^-.T».T-»TT 

July 

'762 

Anrnst .• 

402 

a^ui;.:::::::::::;::;;:;:: 

827 

The  period 

14.2 

5,170 

•  Estimated. 

Uo^kly  discharge  of  M.  C.  ditch  diverting  water  from  Deep  Creek  below  Adel, 
Oreg,,  for  the  period  April  to  September,  1915, 


Apr. 

May. 

July. 

Aug. 

Sept. 

Period. 

V«a  (second-feet) 

35.6 
2,120 

87.6 
5,390 

27.3 
1,620 

16.6 
1,020 

2.1 
120 

•  8.0 
178 

28.7 

Total  (acre4^) 

10,500 

•  Estimated. 
OAMAS  OBSSK  NBAB  LAXXVISW,  OBXa. 

LocATioN.—In  the  NE.  ^  sec  3,  T.  39  S.,  R.  22  E.,  500  feet  below  mouth  of 
Blue  Greek,  and  about  20  miles  from  Lakeview,  Lake  County. 

Drainage  area. — 63  square  miles  (measured  on  map  issued  by  United  States 
BeclamatloD  Service;  revised  since  publication  of  Water-Supply  Paper  390). 

Records  available. — September  11,  1912,  to  November  19,  1914;  occasional 
readings  March  18  to  May  9,  1915,  when  station  was  discontinued. 

Gage. — Vertical  staff  on  right  bank,  read  once  a  day.  Stevens  water-stage 
recorder  used  March  27  to  November  19,  1914. 

DiscHABGE  MEASUBEifEiTTs. — ^Made  from  foot  log  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel  and  boulders;  fairly  per- 
manent.   Point  of  zero  flow,  about  —0.2  foot  gage  height. 

Extremes  or  discharge. — ^Maximum  stage  recorded  during  year,  3.7  feet  at 
2.30  p.  m.  April  29  and  10.30  a.  m.  April  30  (discharge,  365  second-feet) ; 
the  stage  may  have  gone  higher  during  the  night,  or  during  the  high  water 
of  May  10-11.    No  record  of  minimum. 

1913-1915:  Maximum  stage  recorded,  4.47  feet  at  8  a.  m.  April  10,  1914 
(discharge,  454  second-feet) ;  minimum  stage,  0.40  foot  September  17-23, 
1913  (discharge,  2  second  feet). 

Wintee  flow. — Stage-discharge  relation  seriously  affected  by  ice ;  records  dis- 
continued. 

Diversions. — ^A  little  irrigation  is  practiced  in  Camas  Prairie,  near  head  of 
stream. 

Rboulation. — ^None. 

Aocueacy. — Determinations  of  dally  discharge  for  1915  fair;  monthly  discharge 
not  computed. 
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DUoharge  mewmrementM  of  Camas  Creek  near  Lakeview,  Oreg,,  during  ike 
year  ending  Sept  SO,  1915. 


Date. 

Made  by- 

^.. 

DIs- 
charge. 

Date. 

Made  by- 

i^t. 

Di*. 
charge. 

Not.  19 

J.  E.  Stewart 

Feet. 
0.65 
1.19 
3.00 

3.ao 

37.6 
87.1 
111 

Apr.  13 

30 

May    0 

Oct.  10 

P.V.Hodges 

2.61 

3.33 

1.70 

.41 

*1# 

Mar.  18 

P.  V.  Hodiras 

do 

do 

Henahawand  Batcheldef 

108 

36 
A^,  10 

.:  .do.!?r....:!:::. 

do 

61.1 

8.8 

Daily  discharge,  in  second-feet,  of  Camas  Creek  near  Lakeview,  Oreg,,  far  the 
year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

1 

7.6 
13 
0.6 
8.6 
8.8 

8.8 
8.6 
9.6 

14 

13 

11 
0.6 
^  9.3 
8.4 
9.0 

12 
U 
11 

189 

149 
373 

107 

***'87" 
77 
68 

51 
51 
45 
60 

16 

18 
22 
24 
18 
14 

13 
12 
U 
11 
11 

10 
11 

a 

17 

1::::::::  :::: 

18 

8 
0 

28 
89 
51 

4 

19 

6 

20 

117 

107 
87 

6 

21 

7 

22 

::::::: 

71 
97 
127 
117 

89 
79 

8 

23 ; 

9 

24 

10 

137 

137 
137 

25 

11 

20 

13 

27 

107 
107 
364 
380 

18 

28 

14 

29 

12 
14 
12 

139 
119 
119 

16 

30 

31 

NoTK.— Discharge  determined  from  a  fiUrly  well  defined  rating  curve;  pabUshed  only  for  days  viien 
gfigib  heights  are  available. 

KVD  OBEXK  HEAR  PLITEH,  OXEO. 

Location. — In  sec.  32,  T.  38  S.,  R.  22  E.,  Just  above  road  between  Lakeview  and 
Plush,  about  half  a  mile  above  Junction  of  Mud  and  Camas  creeks,  and  22 
miles  from  Plush,  Lake  County. 

Drainage  abea. — ^Not  measured. 

Reoobds  available. — ^April  25,  1911,  to  August  31,  1912;  March  27  to  May  9, 
1915,  when  station  was  discontinued. 

Gaqe. — Vertical  staff  on  left  bank  300  feet  above  highway  bridge;  read  twice 
dally  by  Francis  Anderson. 

DiBCHABGE  1CEA8X7BEMENT8. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  boulders  and  gravel ;  slightly  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.35  feet  dur- 
ing night  of  April  11,  observed  from  high-water  marks  the  next  morning 
(discharge,  108  second-feet). 

1911-12  and  1915 :  Maximum  stage  recorded,  3.9  feet  May  21,  1912  (dis- 
charge, 303  second-feet) ;  minimum  discharge,  2.8  second-feet,  obtained 
from  current-meter  measurement  ()ctol)er  10,  1915. 

Winter  flow. — Stage-discharge  relation  may  be  affected  by  ice;  open-water 
rating  is  applicable  to  all  records  which  liave  been  obtained. 

Diversion. — ^None. 

Regulation. — None. 

Aoouraot. — Records  good. 
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Ditekmrpe  fmeamrememU  of  Mud  Greek  meat  Plueh^  Ore$^  imHng  the  yaor  < 

inc  Sept.  SO,  1914.     . 

piMtobyJ.B.8ii«Mt.] 


A 


Dti- 


Dftto. 


Dis- 


Apr.  14  . 
14 


X58 
X88 


ate. 


& 

188 


Jolj  U.. 


Ad. 
a88 


*-f4 


DUehttrge  metuuremeniM  of  Mud  Creek  near  PIumH,  Oreo.,  durk^f  the  year  end 

4mg  Sept.  SO,  1915. 


Date. 

Ifodebsr- 

bSfiEl 

Dto. 
dMTft. 

Date. 

Htd6by- 

i^STt. 

Dis- 

Mar.  S7 

^.  V.  Hodfw 

Fket. 
0.90 
1.86 
3.15 
1.80 

68 
81 

69 

S2 

p.  V.H<Ml««. ......... 

1.93 

1.68 

.73 

tojjjf. 

A,,,. 

doT!7^...::.::::: 

do 

.:..  dDTf!7?...:::::::: 

HMMbaWUMlBAtOlMl. 

d«. 

40.3 
3.8 

13 

do 

Daap  discharge,  in  second-feet,  of  Mud  Creek  near  PVush,  Oreg.,  for  the  yeof 

end4ng  Sept.  SO,  1916. 


D.J. 


Mar. 


Apr. 


May. 


Day. 


Mar. 


Apr. 


lUy. 


Day. 


Mar. 


Apr. 


M*y. 


3.. 
3.. 
4.. 
6.. 

«.. 

7.. 
8.. 

9.. 

M.. 


10 
9.4 
16 
39 
41 

33 
36 

S3 

34 
60 


3t.. 
33.. 
38.. 
34.. 
35.. 


9.4 
14 
13 
11 
11 


Non.— DiadMffca  datermlnad  from  waD-daAnad  niium  cnrfa. 
to  May  1,  and  May  6^  Total  rmiKiff  Mar.  37-81, 114  aera-ittt 
agalwt;  lbrtbap«iodMar.37toMay8,890aon.M. 


Apr.  34-36,  Apr.  38 
hftat;  May  1-9^094 


DXAXX  OmSZK  VXAX  ADZL,  OBXe. 

Location.— In  lec  9,  T.  38  S.,  R.  28  El  (aDsurveyed),  at  highway  bridge*  1 
mile  above  mouth,  8  mHea  i^eat  of  Adel,  Lake  County. 

Dbaimaqb  axba. — ^Not  measured. 

BacxiBDS  AVAiLABUL — Oocasional  readings  March  18  to  May  10»  1915,  when  sta- 
tion was  discontinued. 

Gagb. — ^Vertical  staff  on  left  abutment  of  hii^way  bridge. 

DiscHASflx  MKASUBBMKNTS. — ^Madc  by  wading. 

Ohamnsl  and  conibol. — Bed  compoeed  of  gravel ;  control  rocky ;  probably  per- 
manent Left  bank  low,  and  some  water  may  pass  around  bridge  during 
floods.    The  point  of  a^o  flow  is  at  aero  h^ht 

SxTKEMXs  or  DiscHABGB. — ^Msximum  stage  recorded  during  year,  1.54  feet; 
during  flood  of  March  24-28,  determined  by  leveling  to  high-water  mark 
(discharge,  187  second-feet) ;  minimum  stage,  0.45  foot  (discharge^  4.2 
seocmd-fe^)  by  current-meter  measurement  of  October  10. 

WnvTKE  FLow.^No  records. 

Dunaoa*— Hone. 
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AoouRAOT. — ^Records  good  for  days  when  gage  was  read,  bat  on  accoant  of 
diurnal  fluctuation  may  not  represent  mean  dally  discharge  correctly. 
Monthly  means  have  not  been  computed. 

Discharge  measurements  of  Drake  Creek  near  Adel,  Oreg.,  during  the  period 
Mar,  18  to  Oct.  10,  1915. 


Date. 

Made  by- 

Gase 
height. 

Dis- 
eharge. 

Date. 

Hade  by— 

Gage 
hel^t. 

Dis- 
diaigs. 

Har.  18 

P.V.Hodges 

Feet. 

0.87 

.70 

1.44 

8ee.-fl. 
30.6 
18.4 
116 

Apr.  10 

20 

Oct.  10 

P.V.Hodges 

Feet. 

0.48 
.47 
.45 

^"f8 

26 
28 

do 

do 

do 

Henshaw  and  Batch- 
elder 

6.2 
4.2 

Daily  discharge,  in  second-feet,  of  Drake  Creek  near  Add,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915. 


Date. 

Discharge. 

Date. 

Discharge. 

Date. 

Dis. 
Charge. 

Mar.  18 

aec.-fU 
31 
W 
62 
45 
.     41 

50 
30 
15 
116 
30 

Mar.  30 

34 
24 
34 
87 

5 

6 
5 
55 

Apr.  28 

Sec-fU 
55 

20 

3i 

29 

56 

•  22 

Apr.    1 

30 

34 

23 

2.:::::::;;::::: 

May    8.... 

18 

94 

8 

4 

10 

12 

25 

6 

12 

26 

19 

6. 

6 

27 

20 

10 

12 

28 

27 

29 

NoTB.— Discharge  determined  from  a  well  defined  rating  curve. 

M.  0.-OiyAH  DITCH  HEAR  ADEL,  OREO. 

Location. — In  sec.  20,  T.  89  S.,  R.  24  E.,  near  Intake,  about  a  mile  above  AdeU 

Lake  County. 
RscoBDs    AVATT.ABT.g. — April   7   to    September   80,    1915;    some   measurements 

1911-1914. 
Qage. — Vertical  staff;  read  by  Myrtle  Wlble  and  J.  N.  Glvan. 
DiscHABGE  MEASUREMENTS. — Made  by  wading  near  gage. 
Channel  and  contbol. — Bed  composed  of  gravel;  somewhat  shifting. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.5  feet  June 

19  (discharge,  7.8  second-feet) ;  minimum  discharge,  canal  dry  at  times. 
AocuiucT. — Records  roughly  approximate. 

This  ditch  diverts  water  from  right  bank  of  Deep  Creek  in  the  N.  W.  ^  sec. 
20,  for  irrigating  land  south  of  that  stream  near  Adel.  Most  of  the  water  re- 
turned to  the  creek  enters  below  station  at  Adel. 

Discharge  measurements  of  M.  C.-Oivan  ditch  near  Adel,  Oreg.,  for  the  period 

Apr.  19  to  Oct.  6,  1915. 


Date. 

Made  by- 

hSSTt. 

charge. 

Date. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

APT.,. 
19 

P.  V.  Hodgee.... 

Feet. 
4.60 
4.60 
4.76 

Sec-fl. 

0.4 

.3 

1.2 

Got.     6 

P.V.  Hodges 

Feet. 
4.91 
5.15 
5.22 

*"f-5 

do 

do 

do 

F.  P.  Henshaw 

8.7 
S.4 
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DmOif  disehmrge,  in  9econd-feet,  of  M.  C.-Cfiwm  ditch  near  Adel,  Oreg.,  for  tJke 
year  ending  Sept,  SO,  1916. 


Day. 

Apr. 

lUy. 

Jmw. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1 

1.5 
L5 
1.6 

i.e 

1.6 

1.9 
X2 
2.6 
Z9 
3.2 

3.5 
3.8 
3.3 
2.8 
X3 

3.2 
3.2 
3.2 
3.2 
3.2 

3.0 
Z7 
2.6 
2.2 
2.0 

1.7 
1.5 
2.4 
3.3 
4.2 

5.3 
6.2 
6.2 
6.1 
6.1 

5.0 
6.0 
4.9 
4.9 
4.8 

4.8 
4.7 
4.7 
4.6 
C6 

IG 

0.6 

Z9 
3.6 
4.2 
4.8 
6.4 

6.0 
6.6 
6.1 
5.6 
5.2 

4.7 
4.2 

3.7 
3.2 
8.2 
3.2 

6.1 
6.0 
6.9 
7.8 
7.6 

7.1 
6.8 
6.4 
6.1 
6.7 

5.4 
6.4 
6.4 
5.3 
5.8 

4.6 

s. 

17 

4.6 

3 

18 

4.4 

4 

19. ::.; 

4.4 

5    

20 

4.3 

6 

21 

4.3 

7 

0.4 
.4 
.4 
.4 

.4 
.3 
.8 
.3 
.4 

22 

4.3 

8 

23. 

3.8 

9 

24 

3.2 

10 

26 

1.8 

11 

26 

.3 

13 

27 

•       .3 

13 

28 

.3 

14 

29 

.3 

isiriii..*!  v." 

80 

.9 

31 

1.6 

NbTB.— Dlsdiarce  May  to  July  determined  from  a  fairly  well  defined  rating  curve.  Gage  read  Apr.  9, 
14, »,  May  5,  12,  W^M,  29,  June  6, 12, 19,  26,  July  22,  24,  28.  29,  31;  discharge  interpolated  for  days  when 
Ci«i  was  not  read,    water  turned  into  canal  at  8  a.  m  Apr.  7. 

Monthly  discharge  of  M.  C-Oivan  ditch  near  Adel,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  seoond-ftet. 

Run-ofI 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

April  7-30 

1.4 
6.6 
7.8 
6.3 

3 

1.5 
1.5 
.3 

0.78 
3.51 
4.46 
3.77 
O2.0 
O2.0 

37 
216 
265 
232 
123 
119 

D. 

iS! 

C. 

w;:::::::::::::::::::::::::::::::. .:.:.:..:... 

C. 

Jnly 

D. 

4nfD«t                                , ... 

D. 

88^b^  ;;::::;::•:;;::;:::.: :.:..::...:: 

D. 

The  period , 

992 

o  Estimated. 
OOXPAHY  DZTOH  HEAR  ADBL,  OBEO. 

Location. — ^In  the  NB.  i  sec.  20,  T.  89  S.,  R.  24  B.,  about  half  a  mile  bdow 

intake,  and  a  mile  above  Adel,  Lake  Ck)anty. 
B«x»i>s  AVAn.ABTJ6. — ^ApHl  8  to  September  30,  1915 ;  some  measurements  1911- 

1914. 
Gage. — ^Vertlcal  staff,  about  100  feet  below  flume  crossing  Deep  Creek;  read 

by  J.  E.  Lemberger. 
DiscHABGE  MEAsuEEMENTs. — ^Made  by  wading  near  gage. 
Channel  and  contbou — ^Bed  composed  of  gravel;  somewhat  shifting. 
ExTSEMEs  or  DISCHABGE.— Maximum  stage  recorded  during  year,  5.95  feet  June 

22  and  26  (disdiarge,  18  second-feet) ;  minimum  discharge,  canal  dry  at 

times. 
AcciTEACT. — ^Besult9  good  for  May  and  June ;  roughly  approximate  for  April 

and  July. 

This  ditch  diverts  water  in  the  NW.  i  sec.  20,  from  the  right  bank  of  Deep 
Creek ;  it  crosses  the  creek  about  one-fourth  mile  below  the  intake  and  Irrigates 
land  lying  north  of  creek  near  AdeL  Return  water  enters  creek  for  the  most 
part  below  station  at  AdeL 
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Discharge  meamurememU  of  Ccmpmmp  diMi  mear  Ad^  Oreg^  dwrimg  iht  period 

Apr.  9  to  Oct.  6,  1916. 


Dtte. 

Uadbbf- 

A 

Dto- 
itegt. 

Dtto. 

Mmitbbf— 

A 

Dto- 
dMlft. 

Apr.    9 

y,M  Hiylifff  .  ....... 

FluL 

4.M 

4.n 

i.flO 

^^0 
S.1 

i.s 

^"i 

P.  V.  HodffCi 

i.60 
4.7S 

^ft 

^    14 

.::..dou:!?^....:::.::. 

F.F.HmSmw 

.9 

lUj    i 

do 

Doily  cU«cikar^e,  in  9econd'fe€t,  of  Company  dUch  near  Adel,  Oreg.,  for  year 

ending  Sept.  SO,  1915. 


D^y. 

Apr. 

lUy. 

JUD0. 

July. 

D*y. 

Apr. 

lUy. 

June. 

July. 

1 

9.3 

11 
13 
14 
W 
M 

11 
11 
11 
10 
11 

14 
13 
13 
13 
14 

16 
15 
14 
13 
U 

10 
13 
IS 
11 
11 

15 
IS 
11 
10 
8 

M 

3.3 
3.3 

0 
0 
0 

15 
10 
16 
14 
U 

11 
11 
10 
11 
14 

15 
15 
15 
15 
16 
15 

16 
16 
16 
14 
13 

IS 
16 
18 
18 
18 

18 
17 
17 
17 
17 

1 

17 

Z 

18 

4 

10 

6 

30 

6^ 

31 

7 

33 

8 

1.4 
3.1 
2.1 

3.1 
3.3 
3.3 
2.3 
3.3 

33 

9 

34 

10 

35 

11 .* 

30 

U 

37 

IS 

38 

14 

39 

••• 

u 

30 

31 

Note.— E 

MftylOtoJimea  , 
MlrMML   Water i 


om  a  welWdslliMd  fitlnji  oorv*.    Oaft  laad  about  • 
i  for  April  and  July  etttmated;  diicliaiia  interpolated  on  dayi 
1  into  canal  8  a.  m.  Apr.  8. 


•▼try  oCiMrdmy 


Monihtnf  diei^Mrge  of  Company  dUch  near  Adel,  Greg.,  for  the  year 

Sept.  SO,  1915. 


Month. 

risdiar8ein8Mxmd.ftet 

Rmwtf 
(toUlin 
aare4wt). 

Am». 

Maximum. 

Minimum. 

Maan. 

imoy. 

April  8-SO 

7 
16 
18 
15 

0 
8 

10 
0 

14.5 

•  3.58 

•  LO 

•  1.0 

140 
703 
86S 

tl 
00 

D. 

i^r^;:::::::::::::::;::::;::;:::::::;::::;::; 

B. 

B. 

July 

D. 

«wi™::"»::"::;:::::::::::::::::::;:;::::; 

n 

D. 

TlMpirlod 

a,ofit 

X.  0.  DZTOK  AT  ADSL,  OKXO. 

LooATiON.^In  sec  21,  T.  89  S,  R.  24  B.,  about  one-eiglith  mile  below  intalce 
and  the  same  distance  from  highway  bridge  at  Ad^  Lake  Ooonty. 

Rboobds  avaiulblb. — ^Aprll  16  to  September  80,  1915. 

Gaob. — ^Vertical  staff  on  right  or  upper  bank  of  ditch ;  read  about  once  a  wtnifc. 
by  J.  N.  Qivan. 

DiaoHABOB  MKAsuBBMKifTS. — ^Mado  from  foot  plank  or  bf  wading. 

Ghamnsl  Ain>  oohtbol. — ^Bed  composed  of  grav^ ;  shifts  slli^Uy. 

KTTaicMBs  or  dischabqi. — Maxlnrnm  stage  recorded  during  year,  &78  ieet  At 
7.15  p.  m.  May  11  (dlKharge,  202  second-feet). 
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Ait  CMftl  dH«rta  water  fh«i  right  bank  of  Deep  Greek  jaBt  b^ow  kli^way 
Wdge  it  AM,  for  irrl^itliig  land  lying  en  the  scmth  side  of  Deep  Creek. 


to  Oct.  6, 1915. 

Ml 

IMibT^ 

A 

A    ^ 

Hadeby^ 

hfl^ 

Dto- 

ifr.  If 

P.V.HodfW. 

Art. 
2L7D 

t.(n 

Oct.     6 

F.F.Hansbaw 

FluL 

1.40 

*"f, 

•^  u 

IkOif  discharge. 

in  •eoond'feet,  of  M.  C,  ditch  at 
ending  Sept,  SO,  1915. 

Adel,  Oreg.,  for  the 

year 

*r. 

Apr. 

1^7. 

Jvat. 

Jaly. 

At«. 

Day. 

Apr. 

Umj. 

hmt. 

July. 

Aug. 

L 

80 

77 
75 
73 

70 
70 
70 
70 

no 

108 
188 
143 
118 
90 

44 
S7 

ao 

33 

18 

18 
18 
18 
18 
18 

18 
M 
31 

8S 
30 

10 

so 

44 
44 

58 
80 

Hi 

70 
70 
103 

94 
91 
88 
88 
88 

80 
88 

87 
87 
88 

85 

84 
81 

78 
70 

73 
70 
87 
84 
57 
90 

34 
39 
43 
48 
44 

41 
37 
84 
30 

r 

23 

l.„ 

17 

•••• 

L 

18 

t 

10 

L. 

30 

L 

31 

32 

18 
U 
13 
13 

13 
10 
8 
5 
5 
4 

I 

28 

1 

34 

1. 

35    

a 

28 

1 

27 

1 

28 

It * 

30 

k. 

30 

31 

.lln.-INKiM«8det«niiliiMlft«m«waa<kaiiidritiiiir0iirTt.  Oa^t  iwd  Aor.  18-30,  36-38.  Majr  5, 
iM^fl^aO,  J1IM5, 13;  19,  35,  JulT  33,  38^  38,  31,  Aug.  1,  4,  7,  9-11, 13, 15.  DitcbUKs  for  other  (lajs 
ggBUl  or  «8tiRMt0d.  Mmii  diadbaise  Junii  37  to  July  31,  asdmsted,  38  taooiMMMt;  Aug.  1041,  3 
■iMrt.  Watar  tamad  iBto  ditah  Apr.  18. 

^^ftUg  discharge  of  M.  O.  ditch  at  AdeH,  Oreg.,  for  the  year  ending  Sept.  SO, 

1915. 


Mipilh. 

Dl8fliMr8alD8aoood.fBet 

Run-off 
(total  in 
acfo-feat). 

Aooo- 

Maximom. 

»„l«no. 

MeaiL 

lacy. 

mnm, 

KB 
103 
48 

SO 

50 

M 

4 

71.3 
87.8 
37.3 
18.8 
2.1 
•  3.0 

3^120 

t:SS 

179 

B. 

•r~::  :;:;!:;; ::::::     ;:;:: 

B 

5l.j  :      :  ;                    : 

C. 

%™::::;:;:;:::;::::;:;:: ::;;;:: 

D. 

^j^:;:::;:::::::::;:::;::::::::::::;::::::: 

........... 

D. 

D. 

AipitM 

10,580 

•  Batimatad. 
EOVST  OXSEK  VXAS  TLirSH,  OXXe. 

L— Ib  the  SW.  i  aec.  20,  T.  86  S.,  R,  24  B.,  half  a  mile  aboTe  month 

if  canyon,  1  mile  above  the  wagon  bridge  near  Plnsh,  and  If  miles  north- 

Wit  of  Ptoflh,  Lake  Ooonty ;  b^ow  all  tribntariea. 
^^■OMi  Ana. — ^156  aqiiare  allies  (measured  <m  maps  Issoed  hf  United  States 

isdaiBatloii  Serrtoe;  reylsed  since  pobllcatlon  of  Water^npply  Paper  800). 
^DQiM  ATAiuuax.— liaj  13,  ISOO,  to  September  80, 1814;  Mardi  1  to  May  10, 

ttU^  when  8tati<m  was  discontinued. 
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206  SURFACE  WATEB  SUPPLY,  1«15,  PABT  X. 

Oage. — Barrett  &  Lawrence  water-stage  recorder  od  left  imnk ;  installed  ICardi 
29, 1912  ;•  washed  away  April  15,  1915,  in  flood  caused  by  the  breaking  of  a 
dam  on  Snyder  Creek  and  replaced  by  a  Fuller  recorder  temporarily  installed 
May  1 ;  temporary  staff  gage  at  same  site  April  16-80, 1915;  staff  read  daily. 
May  13,  1909,  to  January  23,  1910,  vertical  staff  gage  fastened  to  wagon 
bridge  at  Plush;  affected  by  backwater  from  a  temporary  diversion  dam 
and  was  not  replaced  after  being  washed  out  January  28,  1910.  February 
24,  1910,  to  March  9,  1911,  vertical  stf^  gage,  in  two  sections,  on  right 
bank,  half  a  mile  above  mouth  of  th4  canyon  and  1  mile  above  bridge. 
March  10,  1911,  to  January  12,  1912,  vertical  staff  on  left  bank  at  datum 
1.0  foot  lower  than  that  of  previous  gage;  gage-height  records,  beginning 
February  24,  1910,  have  been  corrected  to  this  datum.  January  18,  1912, 
Barrett  &  Lawrence  water-stage  recorder  installed,  but  proved  to  be  in 
backwater  from  diversion  dam.  March  29,  1912,  water-stage  recorder 
Installed  at  its  final  site,  about  50  foet  below  staff  gage  and  referred  to 
old  staff  gage  used  1910-11.  February  18,  1918,  reference  gage  installed 
on  stilling  well;  datum  approximately  1.0  foot  lower  than  that  used  In 
1912.  This  last  datum  was  maintained  until  station  was  discontinued. 
May  16,  1915. 

DiscHABQE  MEASUREMENTS. — Made  from  cable  installed  May  27,  1914,  about  500 
feet  below  gage,  or  by  wading. 

Ohannel  and  contbol. — Bed  composed  of  gravel  and  boulders;  may  shift  In 
extreme  floods  by  rolling  of  rocks ;  control  section  for  high  water  is  a  few 
feet  downstream  from  that  for  low  water  and  evidently  permanent 

Extremes  of  dischaboe. — Maximum  gage  height  (except  on  April  15,  when  dam 
failde),  8.85  feet  night  of  May  8,  observed  from  high-water  marlu  the  next 
day  (discharge,  165  second-feet) ;  minimum  discharge  for  year  may  hare 
been  as  low  as  1  second-foot  in  September. 

1910-1915 :  Maximum  stage  recorded,  6.80  feet  February  24,  1910,  on  gage 
installed  that  day  (discharge,  2,240  second-feet,  by  current-meter  measure- 
ment) ;  minimimi  stage,  —0.46  foot  July  18,  1910  (discharge,  0.94  second- 
foot). 

Flood  of  April  15. — ^The  dam  on  Snyder  Creek,  about  14  miles  above  Plush, 
broke  during  night  of  April  14  and  crest  of  flood  reached  Plush  about  4  a.  m. 
April  15.  High  water  is  said  to  have  lasted  only  about  two  hours.  All 
irrigation  diversion  dams  near  Plush  were  washed  away. 

The  crest  of  the  flood  reached  a  height  of  9.20  feet  at  the  recording  gage 
and  8.81  feet  at  the  old  gage  50  feet  above.  The  high-water  curve  defined 
by  1910  measurements  would  give  a  discharge  of  8,840  second-feet 

The  water  was  0.8  foot  higher  in  the  blacksmith  shop,  near  the  bridge 
across  Honey  Creek,  than  the  high-water  mark  of  February,  1890,  which 
would  indicate  a  maximum  of  about  8,500  second-feet  for  that  flood.  Thia 
is,  of  course,  subject  to  error. 

There  w^e  stored  in  the  Snyder  Creek  reservoir,  when  it  failed  (accord- 
ing to  a  survey  by  P.  V.  Hodges),  571  acre-feet  It  may  be  assumed  that 
about  10  per  cent  of  this  was  lost  en  route  to  the  Plush  station,  leaving 
514  acre-feet,  equivalent  to  259  second-feet  for  the  day.  By  adding  to  this 
49  second-feet  for  the  natural  flow  which  was  interpolated  between  April 
14  and  16,  808  second-feet  is  obtained ;  810  may  be  used  as  the  probable 
mean  for  the  day.  If  the  peak  discharge  of  8,840  second-feet  had  lasted 
two  hours  it  would  have  delivered  about  640  acre-feet.  This  is  a  rough 
check  on  the  maximum.  The  water  was  probably  fairly  high,  approaching 
the  maximum  for  about  two  hours  and  then  gradually  lowered  to  thm 
natural  flow. 
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Wurra  flow.— Stage-discharge  relation  affected  by  Ice.  Observations  dlscon- 
tinned  daring  winter. 

DiTEBsioNS.— A  small  quantity  of  water  is  diverted  near  head  of  stream  and 
used  to  irrigate  a  few  hundred  acres;  with  this  exception  the  total  run- 
off from  the  basin  above  the  station  is  shown  by  the  records. 

Regulation. — ^By  storage  in  Snyder  Creek  dam  before  it  was  washed  out. 

AccuiACT. — Conditions  during  1914  and  1915  have  been  favorable ;  records  good. 
Rec<»d8  for  1912  and  earlier  years  poor. 

Discharge  meoiurementM  of  Honey  Creek  near  Plush,  Oreg,,  during  the  period 
Nov,  12,  19U,  to  Oct,  5,  1915 


Date. 

Hade  by- 

he^t. 

DIs- 
oharga. 

Date. 

Made  by- 

bS^t. 

Dta- 
eharse. 

Hot.  13 

J.  E.  Stewart 

Lie 

1.S4 
L70 
L68 
1.61 
LOS 
2.15 
L99 

aec.-fl. 
4.S 

1A.2 

2a7 

3&2 
35.9 
8L7 
4i.7 
67.8 
44.8 

Apr.  17 
18 
22 
» 
24 

Ma,    J 

Oct     6 

P.  V.  Hodgps 

FtA. 
2.12 
2.28 
1.8S 
1.73 
2.04 
2.56 
2.51 

«.80 

^•^•l 

Ibr.  21 

P.V.Hodges 

do 

do 

do 

do 

6a6 

31 

.  .  do      .         ,\\ 

do....; '.'. 

do 

do 

do 

do 

do 

38.8 
83.8 
49.1 

8 

do 

84.8 

13 
13 
U 

do 

Henshaw  and  Datch- 
•Ider 

88.8 
1.5 

•  Boughly  approximate. 

Mly  discharge,  in  $econd-feet,  of  Honey  Creek  near  Plush,  Oreg.,  for  the  year 

ending  Sept.  SO,  1915, 


Dtf. 

ICar. 

Apr. 

May. 

Day. 

Mar. 

Apr. 

May 

Day. 

Mar. 

Apr. 

May. 

I 

22 
36 
86 
50 
44 

40 
36 
81 
47 
48 

46 
45 
159 
85 
69 

46 
88 
43 
48 

74 

11, 

8 
8 
9 
10 
13 

16 
18 
21 
16 
16 

60 
55 
61 
48 
310 

50 
54 
60 
51 
50 

125 
78 
70 
70 
63 

66 

21 

15 
16 
19 
25 
19 

18 
16 
26 
31 
24 
21 

48 
40 
34 
46 
60 

60 
40 
38 
42 
64 

1 

12L 

22. 

3. 

13. 

23. 

.••*.• 

t 

14. 

16 

24 

....•• 

I 

25 

I 

16. 

26 

17. 

27 

4 

18. 

28. 

JL 

19      

29 

Ml 

20l 

30 

31 

Hon.— Disdiarge  determined  from  a  fairly  well  defined  rating  curve  Mar.  1  to  Apr.  14  and  from  a  weH- 
diflDedcanre  Apr.  16  to  May  16.  Mean  diaonarge  Apr.  15  has  been  estimated  by  adding  that  remilting  from 
fiberekaie  of  st<red  water  to  natural  flow  as  interpolated  between  the  records  of  Apr.  14  and  16.  DtMharge 
Ibr.  1-3  estimated. 


Monthly  discharge  of  Honey  Creek  near  Plush,  Oreg,^ 

Sept,  SO,  1915, 


for  the  year  ending 


Month. 

Discharge  in  second-feet 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mfnffnnm, 

Mean. 

racy. 

Mttdi 

31 
310 
159 

7 

22 
38 

14.2 
56.6 
69.6 

873 
3,310 
2,210 

B. 

April 

B. 

i%i^::;:::::::::::;:;;;:::;:;:;:;::::::;:::::: 

B. 

Theperlod    

6,890 
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BUBFAOE  WATKB  SUPPLY,  1015,  PABT  X. 
7ELI0AH  UJa  VXAm  ADSL,  OBB&. 


LocATioR.— In  the  NW.  i  sec  10,  T.  38  S.,  R.  24  B.,  on  west  shore  of  Inks, 

about  2  miles  north  of  Adel,  Lake  County. 
Records  AVAn.ABTA — €kx»slonal  readings  February  17,  1918,  to  April  18,  1915. 
Qaob. — Vertical  staff  spiked  to  a  Juniper  post 

Ctage  height,  in  feet,  of  Pelican  Lake  near  Adel,  Oreg^  for  the  year  ending 

Sept.  SO,  1915. 


Blarch  25 a  50  I  April     7 . 

81 a  55  18 . 


„  6.60 
6.40 


OKmCP  LAKE  HEAX  ADSL,  OXXO. 

Location.— In  the  SB.  i  sec.  22,  T.  88  S.,  R.  24  E.  (unsurveyed),  on  the  west 

shore  of  the  lake,  8  miles  north  of  Adel,  Lake  C!ouDty. 
Records  availablx. — ^May  21,  1910,  to  January  15,  1912;  occasional  readings 

in  1918,  1914,  and  1915. 
Oaob. — ^Vertical  staff  fastened  to  a  large  boulder  50  feet  east  of  county  road ; 

datum  4,464.4  feet  (United  States  Reclamation  Service  datum,  which  Is 

approximately  sea  level). 
BzTSEicEs  OF  STAGE. — ^Maximum  stage  recorded  during  year,  2.48  feet  April  8; 

minimum  stage,  —.06  foot  October  16.    From  high-water  marks  on  rocks, 

it  appears  that  the  lake  has  reached  a  stage  of  about  5.2  feet 

Oage  height,  in  feet,  of  Crump  Lake  near  Adel,  Oreg.,  for  the  period  Mar.  25 

to  Oct.  16,  1915. 


March  25 

AprU      8 

8 

18 


1. 73 

2.32 

2. 48 

- 2. 87 


May  5. 

12. 

October  16 . 


.  2.82 
.  2.22 
-—.06 


SAKT  LAKX  VXAS  PLVSK,  OBSe. 

Location. — On  line  between  sees.  28  and  26,  T.  86  S.,  R.  24  E.,  2  miles  north  of 

mouth  of  Honey  Creek,  and  2  miles  northeast  of  Plush,  Lake  Ck)unty. 
Reocaos  available. — Occasional  readings  from  June  8,  1910,  to  September  80« 

1915. 
Gage. — Vertical  staff  nailed  to  a  post;  datum  used  in  1914  and  1915  probably 

higher  ttian  that  used  in  previous  years;  present  gage  datum  about  4,461 

feet  above  sea  level. 
BXTBEicEs  OF  STAGE. — ^Msximum  gage  height  recorded  during  year,  1.86  feet 

May  4;  lowest  reading  0.95  foot  September  27.    Extreme  high-water  mark 

noted  on  this  lake  is  at  gage  height  5.0  feet 

Ctage  height,  in  feet,  of  Hart  Lake  near  Plush,  Oreg.,  for  tt^e  year  ending  Sept. 

SO,  1915. 


3iarch21. 
24. 
81. 


.-1.88 

-  1.88 

-  1.87 


rAprlllO. 
May  4  «_. 


September  27. 


1.47 

1.86 

•  95 
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WABKEB  LAKES  BASIN.  209 

fLAOSTAFF  LAKX  VXAS  TLVSH,  OXXG. 

Location.— In  sec  5,  T.  35  S.,  R.  25  E.,  in  a  slough  at  the  sooth  end  of  lake,  15 
miles  north  of  Plush,  Lake  Oounty. 

RB00BD6  ATAiLABLE. — May  81  to  Juue  80,  1910 ;  April  80,  1911,  to  September  80, 
1915  (readings  at  irregular  intervals). 

Gage.— Vertical  staff  attached  to  bridge  pile;  elevation  4,583.5  feet.  United 
States  Reclamation  Service  datum. 

ExTREXEs  OP  STAGE. — ^Maxlmum  stage  recorded  during  year,  0.85  foot  March  28 ; 
minimum  stage,  —1.6  feet  September  28  (lowest  stage  on  record).  The 
lake  had  no  doubt  been  falling  steadily  since  the  spring  of  1914,  as  prac- 
tically no  watar  flowed  into  lake  in  1915.  Highest  recorded  stage  is  4.15 
feet.  May  31,  1910.  From  high-water  marks  observed  in  1914  J.  E.  Stewart 
estimated  that  the  highest  stage  reached  in  1910  was  4.5  feet  and  that  the 
lake  had  within  comparatively  recent  times  been  up  to  about  11.8  feet 

Q^ge  height,  in  feet,  of  Flagstaff  Lake  near  Plush,  Oreg^  during  year  ending 

Sept.  SO,  1915, 

1iarch23 0.85  |  September  28 —1.6 

May  3 .  57 

LOWER  OAXPBXLL  LAKX  VXAX  VLUVK,  0RB6. 

Location.— In  sec.  28,  T.  84  S.,  R.  26  B.,  and  sec  36,  T.  84  S.,  R.  25  B.,  on 
east  shore  of  lake  near  road,  about  20  miles  northeast  of  Plush,  Lake 
0)unty. 

BiOQios  ATATT.AWTje. — Occasioual  readings  in  1914  and  1915. 

Qao.— Height  of  water  surface  determined  by  leveling  from  one  of  two  bench 
marks. 

RfMtiofi,  in  feet,  of  Lower  CtmpbeU  Lake,  for  the  period  June  S,  1914,  to 

Oct.  6,  1915. 

1914.  1915. 


Jme  3 11.84 

Jnlj  1 11. 87 


Mar.  23 10.00 

May  3 , 9.67 

Oct.  5 7.47 


■Tons  OOBBAL  LAKX  HXAB  TLVSH,  OXXe. 

Location. — In  sees.  20  and  21,  T.  34  S.,  R.  26  R,  on  east  side  of  lake  near  road, 

about  20  miles  northeast  of  Plush,  Lake  Oounty. 
Ricx)i]>8  AVAiiABLB. — Occasional  readings  during  1914  and  1915. 
Gage.— Height  of  water  surface  determined  by  leveling  from  one  of  two  bench 

marks. 

Elevation,  in  feet,  of  Stone  Corral  Lake  near  Plush,  Oreg.,  for  period  June  S 
19H,  to  Oct.  5,  1915. 

1914.  1915. 


Jmie  3 11.26 

July  1 11. 67 


16345*— IS— wsp  410— —14 


Mar.   23 10.00 

May  3 ^ 9.72 

Oct  5 7.69 
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SURPACE  WATEE  SUPPLY,  1915,  PABT  X. 
BLITEJOIKT  LAKE  NEAB  PLTTBK,  OBSe. 


Location.— In  sec.  15,  T.  33  S.,  R.  26  B.,  about  2  miles  south  of  Warren  Laird's 
ranch  house,  and  30  miles  north  of  Plush,  Lake  Ck)unty. 

Recobos  avahablb. — Occasional  readings  March  21,  1911,  to  September  80, 
1915. 

Qaqe. — ^Vertical  staff  on  post  in  lake  bed  about  200  yards  from  Laird's  pumping 
plant  Another  staff  was  read  in  1911 ;  since  then  water  has  fallen  below  it 
and  water  surface  has  been  obtained  by  leveling  from  a  bench  mark;  all 
readings  have  been  referred  to  the  present  datum,  which  is  probably  slightly 
below  the  lowest  point  of  the  lake  bed. 

The  lake  was  dry  during  the  entire  year  ending  September  SO,  1915. 

ABEBT  LAKE  BASIN. 
OHEWATTOAN  BITER  AT  DAM  BITS  HZA&  PAISLEY,  O&EO. 

Location.— In  the  NW.  i  sec.  10,  T.  36  S.,  R.  18  B.,  i  mile  below  site  of  pro- 
posed reservoir  dam  of  the  Paisley  project  of  the  Northwest  Townsite  Co., 
half  a  mile  below  Little  Swamp  Greek,  a  mile  below  South  Creek,  and 
about  20  miles  south  of  Paisley,  Lake  County. 

Drainage  abea. — ^158  square  miles  (measured  on  map  of  Fremont  National 
Forest). 

Recobos  available. — June  25,  1912,  to  September  30,  1915  (fragmentary). 

Gage. — ^Vertical  staff  on  right  bank.  Stevens  eight-day  water-stage  recorder 
installed  May  26,  1915. 

Discharge  heasubements. — ^Made  from  cable  20  feet  below  gage  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  gravel  and  boulders;  fairly  perma- 
nent 

BzTBEMEs  OF  DiscHABOE. — ^Maximum  stage  recorded  during  year,  2.45  feet  at 
9.30  p.  m.,  April  20  (discharge,  272  second-feet)  ;  minimum  stage,  0.62  foot 
at  7  a.  m.  November  18  (discharge  10  second-feet)  ;  low  stage  was  caused 
by  the  freezing  of  the  river  above,  temporarily  holding  back  the  water. 
1912-1915:  Maximum  and  minimum  occurred  in  1915. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  esti- 
mated from  discharge  measurements,  observer's  notes,  and  records  of 
temperature. 

DiVEBSioNs. — ^None*. 

Regulation. — ^None. 

AocuBACY. — Records  excellent  except  when  stage-discharge  relation  was  affected 
by  ice. 

Cooperation. — Field  data  furnished  by  Northwest  Townsite  Co. 

Discharge  measurements  of  Chewaucan  River  at  dam  site  near  Paisley,  Oreg., 
during  the  year  ending  Sept.  SO,  1915, 


Date, 

Made  by- 

hedS^t. 

Dis- 
Charge. 

Date. 

Made  by- 

h^t. 

Dls- 
charga. 

Oct.   20 

Daniels  and  Arbuckle . . 
Daniels  and  QUmour... 

do 

Daniels  and  Beane 

W.S.Daniels 

Feti. 

1.37 

al.63 

aLOO 

aL18 

L68 

LSI 

4L8 

40 

4a6 
110 
133 

Apr.  22 
June  10 
July    2 
22 
Sept.   4 

W.S.Daniels 

FeeL 
2.25 
LOS 
L25 
LOO 
.» 

^1# 

Dec.     7 

Feb.  le 

Mar.    4 

28 

do 

do 

do 

do 

106 
57 
84.8 
28.8 

23 

do 

•  Stage-disobarge  rtlatlon  affected  by  ioa. 
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DwOy  discharge,  <fi  Mecond-feei,  of  Ohewaucan  River  at  dam  Hte  near  Paiiley, 
Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


i>*y. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

M«J. 

June. 

July. 

Aug. 

Sept. 

1 

30 
S7 
41 
35 
35 

34 
35 
35 
34 
40 

45 
41 
41 
37 
85 

34 
30 
43 
75 
62 

48 
43 
41 
41 
40 

40 
37 
37 
37 
41 
41 

41 
43 
40 
37 
37 

37 
29 
37 
37 
35 

35 
33 
43 
33 
48 

30 
80 
30 
27 
27 

27 
27 
27 
35 

a 

49 
38 
87 
37 
43 

48 

38 
38 
38 
38 

38 
88 

28 
22 

20 

26 
26 
10 

20 
26 

26 
26 
20 
10 
20 

13 
34 

02 
74 
80 

80 
80 
80 
74 
67 

a 

48 

48 
40 
48 
38 

38 
31 
20 
17 
20 

18 
10 
14 
14 
14 

13 
14 
10 
24 
19 

25 
13 
10 
26 
30 

02 
62 
48 
52 

a 

84 

34 

43 
48 
20 
27 

22 
22 
20 
23 
18 

18 
12 
13 
84 
17 

80 
43 
88 
80 
87 

41 

35 
38 
80 
83 

29 
48 

48 

89 
•32 
88 
40 
43 

38 

84 

30 
38 
34 

38 
37 
48 
54 
80 

64 

85 
100 

80 
100 

108 

ISti 
150 
133 

115 
115 
180 
140 
132 
130 

160 
190 
300 
100 
180 

180 
140 
130 
180 
160 

190 
180 
190 
160 
170 

190 
222 
235 
248 
200 

248 
233 
210 
200 
190 

180 
210 
210 
385 
210 

210 
190 
170 
170 
100 

150 
160 
150 
233 
248 

233 
333 
233 
236 
200 

200 
310 
323 
310 
190 

190 
310 
310 
335 
200 

903 
200 
218 
218 
330 
330 

220 
215 
200 

190 
192 

190 
190 
181 
172 
100 

168 
148 
183 
134 
U8 

116 
113 
109 
104 

too 

98 
87 
85 
83 

78 

76 
73 
08 
08 
00 

60 
57 
67 
67 
67 

00 
08 
01 
00 
60 

49 
40 
44 
44 
43 

43 
41 
41 
88 
86 

36 
84 
83 
83 
88 

83 
33 
84 
38 
41 
46 

38 

85 
88 
83 
81 

81 
38 

38 
38 
38 

38 
38 
38 
80 
81 

29 
28 
28 
28 
37 

27 
37 
37 
38 
38 

38 
37 
36 
36 
36 
35 

36 

2. 

36 

J. 

36 

4. 

36 

5 

36 

t 

36 

7 

36 

1 

36 

t 

36 

M 

35 

n 

36 

n 

27 

B. 

38 

11. 

38 

tt. 

38 

a. 

38 

S 

38 

IS 

36 

-J 

36 

a. 

36 

a 

36 

a. 

35 

a 

36 

% 

36 

3L 

35 

7L 

36 

ff       ..  .. 

36 

», 

36 

«L 

35 

»- 

36 

SoriK.— Disc±ttrge  detennlned  from  two  rating  curves,  one  well  defined  between  30  and  70  second-feet, 
ad  Oct.  1  to  Not.  39;  the  other  well  defined  above  20  second-feet,  used  Mar.  17  to  Sept.  30.  Dischaive  Not. 
aji  tad  Not.  30  to  Mar.  10  estimated  from  discharge  measurements,  observer's  notes  of  ice  thJJnfcrwMW, 
^'  I  «t  eoatrol,  and  records  of  temperature;  dailT  records  during  winter  are  subject  to  error,  bat  the 
» far  a  week  or  longer  is  probably  correct  within  25  per  cent. 


Homihiy  discharge  of  Chewaucan  River  at  dam  site  near  Paisley,  Oreg.,  for  the 
year  ending  Sept  90,  1915, 


MoDth. 


Discharge  in  second-feet 


IfaTJmnm.  Mhilmnm.     Mean. 


Rnn-ofl 
(total  in 
aore-feet). 


Aocu- 


7f 

40 

80 

02 

48 

180 

260 

348 

320 

08 

88 

28 


80 
27 
13 
13 
13 
83 
180 
160 
00 
83 
36 
35 


4a6 
80.3 
41.1 
29.4 
8a4 

8ao 

189 

302 

130 
45.2 
28.7 
25.0 


360 


13 


78.4 


3,490 
3,160 
3,630 
1,810 
1,090 
4,960 
11,200 
12,400 
7,740 
2,780 
1,700 
1,620 


68^000 


A. 
B. 
C. 
D. 
D. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
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212  SURFACE  WATEB  SUPPLY,  1016,  PAET  X. 

OHBWAVCAir  BITBm  VXAS  PAI8LET,  OSSO. 

Location.— In  the  SW,  i  sec  27,  T.  88  S.,  B.  18  B.,  Just  above  month  of  Mill 
Creek,  half  a  mile  above  intake  of  Conn  ditch,  and  about  2i  miles  upstream 
from  Paisley,  Lake  County. 

Drain AOB  area. — ^268  miles  (measured  on  map  of  Fremont  National  Forest). 
At  a  former  gaging  station,  about  2  miles  downstream,  the  measured  drain- 
age area  is  272  square  miles. 

Records  available. — January  20,  1914,  to  September  30,  1915.  Records  giving 
practically  the  same  yearly  run-oft  are  available  as  follows:  Chewaucan 
River  above  Mill  Creek  near  Paisley,  Oreg.,  November  6,  1912,  to  September 
80,  1914;  Chewaucan  River  above  Conn  ditch,  near  Paisley,  Oreg.,  April 
8  to  July  18,  1912 ;  Chewaucan  River  at  Paisley,  Oreg.,  January  4,  1905,  to 
December  81, 1907,  and  January  18,  1909,  to  April  15,  1912. 

Gage. — Lietz  water-stage  recorder,  owned  and  operated  by  Chewacan  Land 
and  Cattle  Co.,  on  left  bank.  Vertical  staff  on  left  bank,  50  feet  below 
recorder  is  read  about  three  times  a  week;  these  readings  used  when  the 
recorder  is  not  running  (Chewaucan  River  above  Mill  Creek  station  gage). 
Both  gages  ref^r  to  same  datum,  but  slope  of  water  surface  causes  a  slight 
difference  in  comparative  readings  on  the  two  gages. 

Discharge  measttrements. — ^Made  from  cable  about  80  feet  below  gage  or  by 
wading. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  control.  Just 
above  mouth  of  Mill  Creek,  is  composed  of  larger  rocks;  shifts  only 
slii^tly  at  high  water.    Stage  of  zero  flow  about  — 0.8  foot  gage  height 

BxTREicEs  OF  DISCHARGE. — Maxlmum  stage  during  year  from  water-stage  re- 
corder, 2.40  feet  at  6  a.  m.  April  20  (discharge,  330  second-feet) ;  minimum 
stage  from  water-stage  recorder,  0.67  foot  at  11.30  a.  m.  November  15 
(discharge,  21.5  second-feet).  Discharge  was  practically  as  low  at  6 
p.  m.  November  20  (gage  height,  0.72  foot),  backwater  estimated  0.04  foot» 
discharge,  22  second-feet. 

1905-1907  and  1909-1914:  Maximum  stage  recorded,  9.40  feet  at  5  p.  m. 
November  23,  1909  (discharge,  estimated  from  extension  of  rating  curve, 
4,000  second-feet) ;  minimum  stage,  3.4  feet  August  and  September,  1905, 
and  August,  1907  (discharge,  19  second-feet).  These  extreme  stages  were 
recorded  at  stations  in  the  immediate  vicinity,  Which  have  been  discon- 
tinued. 

Winter  tlow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  esti- 
mated from  discharge  measurements*  observer's  notes,  and  records  of  tem- 
perature. 

Diversions. — ^Not  more  than  two  or  three  hundred  acres  irrigated  above 
station. 

Regulation. — ^None. 

AcouRACT. — ^Records  excellent,  except  during  periods  when  ice  affected  stage- 
discharge  relation  or  gage  was  not  working. 

Cooperation. — Gage-height  record  and  some  measurements  furnished  by  W.  C. 
Hammatt,  engineer  for  CShewacan  Land  &  Cattle  Co.;  some  measurements 
by  Northwest  Townsite  Co. 
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Di^Morge  mtmturememU  of  Chewaucan  River  near  Pai$ley,  Oreg,,  durimg  the 
year  ending  Sept,  30,  1915, 


DettL 

Itodeby- 

^ 

DlS- 
dMTge. 

Date. 

Made  by— 

iSSSx. 

tMfl. 
oiiane. 

Oet  9 

p^^  ITv4^«....,T.. 

LIO 
cl.00 
«1.80 
«|.42 

•  L57 
el.  20 

•  1.25 
«L16 
cLOa 

LIO 
L13 
L26 
L40 

24.1- 

45 

20.2 

47.5 

45.2 

4a8 

51 
51 
54 

61 

n 
m 

May  10 

27 
Jane  21 

22 
July  27 

27 
Aof.  S 
Sept  20 

w  fl  nfin^if 

1.85 
2L07 
2L04 
2L01 
L86 
1.S5 
.81 
.80 
.75 
.76 

'"^t 

lf9r.ll 

W.8.D«ileli» 

B«t.  Htttier 

Ontnee  and  Harber 

Hodgw  and  Danieb. ... 

RlcbardOainee 

do 

262 

2n 

Dm.  U 
It 

taBeeB.S^wirt 

Arbockle  and  Qainee«. 

MefavdOofaee 

H.K.OIlmoiir» 

DaaiebaDd  Qflmoar... 

BJefawdOalDee 

W,  B.  PnMi    .  . 

221 
111 

J^  M 

W   fl,  TkfiiT^lf 

91 

a 

Mb.    f 

....do 

Richard  Ouinee 

Bert^Hartw 

20.6 
88.6 

2«.6 

SI 

do 

27.2 

Mb.  n 
It 

2i 

'Hodfs'ndDsDieiillll 
RiclMHd  Ooteee 

•  Employee  of  Cbewacan  Land  A  Cattle  Co. 
»  Bmnloyee  of  Northwest  Townstte  Co. 
I  relatioo  affeeted  by  ioe. 


D&ag  SUeharge,  In  Mecand-feet,  of  Chewaucam  River  near  Paisley,  Oreg,,  for  the 
year  ending  Sept,  SO,  1915, 


nay. 

Oct. 

Not. 

Dee. 

Jan. 

Tw. 

Mar. 

Apr. 

ifay. 

Jane. 

July. 

Auf. 

Sept 

L 

20 
42 
51 
44 
42 

43 
44 

41 

40 
47 

54 
54 
52 
51 
46 

44 
45 
56 

80 
90 

68 
63 
63 
50 
52 

S 
51 

50 

51 

61 

53 

53 
51 
51 
51 
47 

44 

45 
40 
68 
42 

44 
60 
13 
45 
42 

55 

41 
42 
44 
84 

87 
43 
63 

47 
61 

62 
60 
50 
37 

30 

36 

51 
42 
68 

60 

41 
42 
38 
32 
35 

35 

36 
36 
36 
36 

36 
36 
36 

40 

38 

35 
28 
46 
101 
125 

121 
121 
116 
114 
113 
88 

62 
62 
50 
50 

68 

56 
56 
56 
65 

56 

52 
48 
46 
44 

42 

36 
34 

36 
43 

38 
36 

32 
36 

41 

60 
62 
71 
76 
78 
86 

108 
114 
90 
91 
83 

64 
63 
58 
63 
47 

44 
54 

48 
52 
51 

55 

62 
74 
91 
77 

63 
50 
54 
58 

68 

58 
56 

56 

64 

62 
64 
53 
U 

54 

63 
45 
42 
47 

65 

62 
TO 

86 
104 

115 
120 
133 
117 
136 

135 
144 
164 
186 
154 

154 
144 
175 
175 
164 
154 

154 
198 
247 
196 
164 

154 

154 
144 
154 
175 

186 
332 
233 
198 
198 

222 

247 
272 
280 
301 

301 
288 
242 
234 
223 

234 
234 
247 
260 
260 

222 
210 
198 
186 
175 

175 
176 
175 
210 
272 

272 
247 
284 
247 
234 

222 

284 
247 
247 
234 

222 

210 
210 
234 
234 

210 
210 
222 
234 
234 
234 

234 
234 
222 
210 
196 

196 
186 
186 
186 
164 

164 
154 
144 
135 
126 

126 
114 
108 
106 
97 

94 
88 

86 

.      86 

85 

88 

82 
71 
68 
63 

68 
55 
53 
63 
55 

55 

50 
60 
66 

82 

48 
47 
44 
43 
42 

40 
38 
30 
38 
38 

87 
36 
33 
32 

32 

30 
30 
30 
35 
36 
40 

41 
39 
33 
31 
31 

30 
29 
28 
20 
20 

20 
20 
28 
28 
20 

29 
20 
20 
28 
27 

27 
26 
26 
27 
27 

26 
26 
24 
23 
22 
23 

23 

1. 

23 

S 

23 

t 

24 

1   

26 

1. 

26 

7       

26 

t. 

25 

•       

26 

■. 

26 

tt, 

26 

a. 

28 

a. 

27 

ii._ , 

77 

■u 

28 

m. 

77 

B. 

27 

Bl 

27 

m 

26 

a 

26 

a 

26 

a. 

26 

a 

25 

Ji..- A 

a. 

26 
26 

a. 

26 

a 

25 

a 

26 

a 

26 

m.^ 

26 

BL 

— Dieeharfe  determined  Ihmi  weU-deflned  rating  curve.    Discharge  estimated,  because  of  Ioe 

m-M  Msd  Not.  20  to  Feb.  15.    Beoordsr  not  workinr  Feb.  20  to  Mar.  3;  staff  gage  was  read  Feb.  20 
3,ftabua;M»28^27,aDdMar.2and3;  dtocfaaife  interpolated  for  dftyi  when  gage  was  not  rsad. 
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Monthly  discharge  of  Chetoaucan  River  near  Paisley^  Oreg,,  for  the  year  ending 

Sept,  SO,  1915, 


Month. 

Disdiarge  in  aeoood-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

90 

64 

125 

86 

114 

186 

301 

272 

234 

59 

41 

28 

39 
34 

28 
32 
44 
42 
144 
175 
63 
30 
22 
23 

52.7 
47.2 
56.4 
52.4 
65.7 

105 

220 

222 

137 
43.2 
28.4 
25.8 

i»240 
2,810 

8:220 
i,650 
t460 
13,100 
13.600 
8,150 
2,660 
1,750 
1,540 

A. 

November 

B. 

December 

C. 

January 

D. 

Februa  ry 

C. 

March 

B. 

April 

A. 

May...;;::::::::.::.::::::::::::::;::::::::::::::: 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

The  year 

301 

22 

88.0 

63,800 

OHEWATTOAN  BIYEB  AT  THE  NABB0W8,  VEAB  PAISLEY,  OBEO. 

Location. — ^Near  the  west  line  of  sec.  19,  T.  34  S.,  R.  20  E.,  at  a  coDstrlction  In 
Chewaucan  Marsh  known  as  The  Narrows,  about  half  a  mile  below  lower 
end  of  outside  canal,  and  12  miles  southeast  of  Paisley,  Lake  Ck)unty. 
Moss  Creek  enters  the  upper  marsh  3  miles  northwest  of  station  but  sel- 
dom contributes  any  water  to  the  river. 

Dbainage  abea. — ^Not  measured. 

Records  available. — ^January  18,  1914,  to  September  30,  1915. 

Gage. — Vertical  staff  on  left  bank;  read  daily  by  William  Koenig  and  W.  W. 
Hampton,  for  Chewacan  Land  &  Cattle  Co.,  and  three  times  a  week,  be- 
ginning May  14,  1915,  by  Mrs.  B.  A,  Webster,  for  Northwest  Townsite  CJo. 
During  ice  period  of  1914-15  gage  was  raised  0.25  foot  and  was  not  cor- 
rected. 

DiscHABGE  MEASUBEMENTS. — ^At  low  Water,  made  by  wading;  at  high  water, 
from  plank  projecting  from  a  wagon  drawn  across  river  by  a  horse  on 
shore. 

Channel  and  cqntbol. — ^Bed  composed  of  gravel,  which  has  been  lowered 
somewhat  by  dredging ;  shifts  during  floods.  Stage-discharge  relation  may 
be  affected  in  the  summer  by  the  growth  of  aquatic  plants ;  banks  not  sub- 
ject to  overflow. 

Extbehes  of  DISCHABGE. — 1914:  Maximum  stage  recorded,  8.50  feet  April 
20-21  and  24  (discharge,  505  second-feet) ;  minimum  stage,  1.00  foot  Sep« 
tember  8  (discharge,  4  second-feet). 

1915 :  Maximum  stage  recorded,  1.8  feet  April  26  (discharge,  154  second- 
feet)  ;  miniflium  stage,  0.22  foot  September  10  (channel  dry). 

WiNTEB  flow. — Stage-discharge  relation  affected  by  ice  for  two  or  three  months 
each  winter;  flow  estimated  from  discharge  measurements,  observer's 
notes,  and  records  of  temperature. 
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DiYKBsiONS. — ^About  6,200  acres  of  upland  and  14,300  acres  of  marsh  hay  liCnd 
are  irrigated  between  the  gage  above  Paisley  and  this  station. 

Rboulatiok. — Discharge  varies  considerably  owing  to  the  manipulation  of 
dams  and  ditches  used  for  irrigating,  and  to  operation  of  dredge  above 
the  station,  which  was  cuttting  a  new  channel  for  river. 

AcoxT&ACT. — Records  good,  except  for  periods  when  stream  was  obstructed  by 
ice.  Conditions  for  measuring  good,  and  sufficient  measurements  have  been 
obtained  to  define  curves  for  periods  between  the  shift  In  control.  After 
the  change  in  datum  during  the  winter  a  new  rating  curve  was  developed 
to  agree  with  subsequent  measurements. 

OooPEKATioN. — Current-meter  measurements  and  gage  readings  furnished  by 
Chewacan  Land  &  Cattle  Co.,  W.  C.  Hammatt,  engineer,  and  Northwest 
Townslto  Co. 


Di9charge  measurements  of  Chewaucan  River  at  The  Narrows,  near  Paisley, 
Oreff,,  during  the  period  Jan,  19,  1914,  to  Sept,  SO,  1915, 


Date. 

Made  by- 

Oase 
height. 

Dis- 
charge. 

Date, 

Made  by- 

^t. 

Dis- 
charge. 

1914. 
Jbl    19 
Febi  27 

aA.lCushMia 

R.  A.  Harrower* 

Bert  Harbera 

Fed. 
1.60 
l.W 
2.70 
3.07 
3.58 
2.73 
3.38 
3.45 
3.34 
2.93 
2.74 
2.87 
3.20 
3.20 
3.27 
3.10 
2.77 
2.56 
1.97 
1.65 
1.59 
1.36 
1.35 
1.20 
1.20 
1.15 

'"if 

79 

289 

376 

271 

306 

474 

408 

450 

363 

297 

338 

403 

401 

402 

3G0 

270 

234 

113 
73 
63 
28.8 
37.0 
15.6 
13.8 
14.0 

1914-15. 

Oct  16 
38 
26 

Nov.  21 

Dec  5 
23 
38 

Jan.   34 

Feb.  14 
15 

Mar.  6 
24 
25 

Apr.  30 

May  15 
35 

June  3 
14 
21 

lulyg 

Aa..g 

Sept.  11 
19 
30 

Daniels  and  Taylor .... 
WertFarber 

Feet 

1.34 

1.30 

1.45 

1.35 

1.61 

1.50 

1.64 

1.30 

1.25 

1.29 

1.29 

1.44 

1.42 

1.70 

1.14 

1.35 

1.14 

1.00 

.92 

.95 

.92 

.85 

.84 

.53 

.75 

1.00 

See -ft 
29:7 
24.1 

Mar.  12 

Daniels  and  Taylor 

Bert  Harber 

37.9 

21 

W.8.  Daniels^ 

do 

M.S.  Edscma 

C25.7 

A,-.     . 

Daniels  and  Oilmour. . . 

Richard  Quineeo 

H.  K.  Gilmourfc 

Richard  Ouinee 

do 

Daniels  and  Gllmour... 
do 

W.  8.  Panlfrl? , . 

e42.4 
£21.6 

10 

W.  8.  Daniels 

e27.9 

35 

Bert  Harber 

e24.1 

27 

Mff  a  T)fm^i« 

46.2 

12 

do 

do 

do 

Daniels  and  Moore 

Bert  Harber 

62 
53 

78 

21 
21 

Richard  Ouinee 

do :.. 

P.V.Hodges 

83 
143 

26 

Daniels  and  Moore 

TVirtH^rhAr 

36.9 

lone    2 

Richard  Guinee 

W.  8.  Daniels 

66 

10 

Daniels  and  Moore 

do 

do 

Arbockle  and  Moore b. . 
do 

Daniels  and  Moore 

Bert  Harber 

33.6 

15 
23 

Ouinee  and  Harber 

W.S.Daniels 

18.6 
11.4 

«r  . 

Bert  Harber  %    .  . 

16.1 

W.  8.  Daniels 

11.3 

90 

Bert  Harber 

8.14 

20 

w,  s,  T>fm|^iq 

7.6 

'""•^ 

Daniels  and  Moore 

Bert  Harber 

do 

Bert  Harber 

.7 
4.8 

6epC.25 

do 

W.  8.  Daniels 

23.5 

a  Employee  of  Chewacan  Land  <Se  Cattle  Co. 
ft  Employee  of  Northwest  Townsite  Co. 
/. >  relation  affected  by  ice. 
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Daily  discharge,  in  second-feet,  of  Chetcaucan  River  at  The  Narrows,  near 
Paisley,  Oreg,,  for  the  period  Jan.  18, 19H,  to  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

lUr. 

Apr. 

May. 

Jane. 

July. 

Auf. 

Sept. 

1914. 
1 

67 
61 
55 

61 
61 

55 

55 
50 
50 
50 

45 
45 
45 
45 
45 

50 
65 

67 
74 
74 

88 
102 
102 
88 
74 

74 
80 
95 

48 
48 
64 
41 
41 

41 
55 
55 
72 
55 

84 

48 
48 
46 
52 

48 
65 

64 
41 
55 

48 
48 
48 
49 
48 

48 

48 
55 

110 
110 
102 
80 
80 

106 
215 
245 
282 
296 

296 
295 

sao 

332 
845 

858 

870 
882 
382 
882 

382 
882 
805 
382 
870 

870 
345 
890 
282 
333 
345 

55 

48 
48 
65 

48 

55 

48 
34 
41 
48 

49 
48 
55 
55 

72 

72 
64 
76 
64 
48 

48 
55 
64 
76 
81 

64 
48 
40 
64 
55 
48 

332 
296 
270 
245 
282 

295 
308 
295 
395 
333 

345 
345 
345 
430 
483 

460 
460 
475 
490 
506 

505 
490 
490 
506 

490 

475 
460 
445 

430 
406 

41 
41 
64 
90 
79 

64 
55 
65 

55 
48 

55 

64 
81 
72 
64 

64 
81 
120 
130 
130 

130 
130 
90 
90 
142 

154 
137 
120 
130 
96 

870 
858 

345 
332 
S20 

830 
308 
808 
S30 
330 

333 
333 
333 
358 
370 

870 
883 
883 
870 
885 

885 
885 

400 
400 
400 

400 
400 
400 
400 
385 
870 

73 
73 
73 
65 
55 

53 
48 
41 
41 
48 

64 
48 
41 
34 
33 

38 
38 
38 
33 
34 

41 
48 
41 
48 
63 

64 
58 
55 

49 
48 
41 

370 
855 

355 
330 
818 

306 

305 
306 
393 

380 

368 
343 
343 
330 
230 

300 
190 
180 
160 
140 

130 
133 

108 
100 
108 

108 
100 
93 

85 
78 

43 

34 
31 
38 

38  . 

38 
36 
32 
22 
22 

22 
22 
21 
18 
17 

17 
17 
14 
14 
14 

13 
10 

IS 

10 

10 
10 

11 

10 
8.4 

73 
65 
68 
63 
60 

69 
57 
55 
54 

53 

50 
48 
47 
45 
43 

40 
87 
34 
83 
39 

39 
34 
34 
34 
34 

34 
30 
30 
30 
30 
15 

10 
18 
32 
28 
31 

34 
84 
84 
86 
84 

28 
28 
28 
26 
22 

22 
22 
22 
26 
22 

21 
17 
17 
14 
14 

11 
10 
10 
10 
14 
17 

15 
15 
15 
15 
15 

15 
15 
18 
15 
30 

15 
30 
30 
15 
15 

15 
15 
14 
13 
13 

15 
15 
30 
13 
6 

8 
8 

6 
6 
6 
6 

17 
33 
17 
14 
14 

14 

10 

10 
8.4 
8.0 

7.6 
6.0 
6.0 
6.0 
8.0 

7.3 
8.0 
7.6 
8.0 
7.6 

7.6 
8.0 
6.0 
6.0 
5.4 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

2 

3 

4 

5 

6 

7 

8 

g. 

10 

11 

12 

u 

13 

14 

15.  .. 

16 

8 

17 

94 

18 

67 
67 
67 

67 
61 
55 

50 
74 

67 
61 
61 
67 
74 
74 

84 
28 
34 
28 
22 

28 
22 
22 
22 
22 

22 
22 
22 
28 
22 

22 
22 
28 
28 
28 

28 
28 
28 
24 
28 

84 

41 
48 
41 
41 
48 

39 

19 

M 

30 

30 

21 

M 

22 

39 

23 

U 

24 

15 

25 

IS 

28  . 

u 

27 

M 

28 

30 

29 

30 

30 

30 

31 



1914-15. 
1 

20 
24 
24 
24 
24 

24 
24 
24 
24 
24 

20 
20 
20 
20 
20 

29 
29 
29 
34 
40 

34 
24 
24 

20 
40 

36 
40 
34 
34 
34 
40 

40 
40 
88 
36 
34 

84 
84 
84 
34 
84 

84 

40 
40 
40 
40 

84 

34 
34 
20 
20 

26 
26 
27 
20 
30 

32 
34 
35 
32 
29 

29 
24 
45 
52 
42 

52 
45 
52 
40 
40 

40 
24 
29 
13 
16 

9 
12 
24 
29 
84 

34 
22 
12 
24 
22 

20 
24 
28 
29 
29 
34 

6.0 

2 

6.0 

3 

1.5 

4 

.5 

5 

.4 

6 

.3 

7 

.1 

8 

0 

9 

0 

10 

0 

11 

.5 

12 

1.5 

13 

1.4 

14 

1.5 

15 

5.7 

16 

10 

17 

10 

18 

6.0 

19 

4.5 

20 

6.8 

21 

3.3 

22 

4.3 

23 

4.5 

24 

6.0 

25 

6.0 

26 

6.0 

27 

9.0 

28 

10 

20 

8.0 

30 

36 

31 

Note.— Discharge  determined  from  rating  curves  as  follows:  Jan.  19  to  Hay  15, 1914,  well  defined  abova 
70  seoond-feet;  May  30  to  Deo.  31,  1914,  well  defined  from  15  to  450  secood-reet;  Jan.  1  to  Seat.  30, 1915» 
well  defined  throuJEhout;  May  10-19,  by  indirect  method  for  shifting  control.  Discharge  enimated  on 
account  of  ice,  as  f^ows:  Jan.  18:  to  Feb.  15,  Nov.  15-32, 1914;  Nov.  30, 1914,  to  Feb.  9, 1915,  and  Feb.  13, 
1915.  Discharge  June  28  to  July  1,  July  8-6, 8-13,  and  15-19,  and  Nov.  20-37, 1914,  interpolated.  The 
change  in  stage^iischarge  relation  on  Jan.  1  was  due  to  heaving  of  sage  by  Ice  rather  than  to  shift  in  con- 
trol; the  gage  was  not  corrected  and  all  gage-height  records  after  this  date  are  referred  to  a  datum  0.25  foot 
higber  than  previoua  records. 
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Momtkltf  diMch^ffe  of  Cheifucan  River  at  Narrou>$  near  PaMey, 
period  Jftn.  18,  19H.  to  Sept  SO,  1915. 

Ore9.,  for  the 

Mooth. 

DlKfaftTft  hi  sMond-fMt 

Rmi-off 
(toteltai 
ten4Dtt). 

Aoon- 

UftYfrnnm 

Iftntfn^m, 

Umn, 

rtfly. 

1014. 

«7 

loa 

400 

SID 

72 

30 

» 

flO 
45 
80 
245 
808 
78 
15 
6 
4 

05.1 
04.8 

208 

897 

888 

HI 

40.2 
18.8 
1S.2 

1,810 
8,000 

isjooo 

22,800 
12,000 
2,470 
^818 
785 

C. 

VMjniBTT. .......i.i...i,ii.»ii  i  4.i*ix 

B. 

itaS!7.:;::::::::::::::;:::;:;:::;;; ; 

A. 

Aorfl ;ii;;;iiii^iii 

A. 

1^!...:: :  : :         : 

A^ 

SS.:::;:::::::;:::::::;::;::; ;  :; :: 

A. 

July ;.  v,V,V.. 

B. 

Aajoit:;:::::::::::::;:::::::::::;::  :::::::: 

B. 

fl«p«fiiabflr 

B. 

TkaiMTiod 

88,000 

W14-16. 
OctolMr 

40 
40 
tt 
48 
72 
81 
154 
72 
42 

ao 

22 

26 

20 
20 

• 
22 
84 
84 
41 
28 

8.4 
10 

5.4 

a 

20.1 
33.4 
20.0 
28.0 
50.1 
56.7 
80.1 
47.8 
18.8 
22.0 
&88 
4.05 

1,700 
1000 
1840 
1780 

8,480 
5800 
2^080 
1^120 
1850 
545 
277 

A. 

Novembtr ".."Mill. 

B. 

Pttt-Ptm 

C. 

Tmnvy. 

C. 

FMiniaiT II.. I... 

B. 

A. 

April 

A. 

^...      .        . 

A. 

joM I :.::i::i:.i  i::i: 

A. 

Joly I  .' 

A. 

iamiii::i::iiiiiiiii:::iii:ii:iiii:iii  II  iiii:: 

A. 

fl^Miter 

B. 

The  year 

IM                 0 

84.7 

25,100 

OHSWAVOAV  RIYZB  AT  H0T0HXZ8S  TOBO,  VBAX  PAI8LXT,  OEXe. 

Location.— Near  line  between  sees.  11  and  12,  T.  35  S.,  R.  20  B.,  below  lower 
Ghewaucan  Marsh,  above  Crooked  Greek,  and  about  20  miles  southeast  of 
Paisley,  Lake  Oounty.  Willow  Creek  is  tributary  to  the  lower  marsh  but 
ecmtributes  water  to  it  only  at  times  of  floods  in  the  early  spring,  tlie  en- 
tire flow  being  diverted  for  irrigation  at  other  times. 

DiAiHAGB  ASEA. — ^Not  measured. 

BiooBDS  AVAiLABLB. — January  18, 1914,  to  September  30, 1916. 

Qao. — ^Vertical  stafT  on  left  bank ;  read  daily  by  William  Koenig  and  W.  W. 
Hampton,  for  Chewacan  Land  &  Cattle  Co.,  and  three  times  a  week,  be- 
ginning May  14,  1915,  by  Mrs.  B.  A.  Webster,  for  Northwest  Townsite  Ca 

DiscHABfflc  KKASX7BEMXNTS. — ^Msde  by  wading,  at  low  stages;  at  high  stages, 
from  plank  projecting  from  a  wagon  drawn  across  river  by  a  horse  on 
shore. 

Ohanhcl  Ain>  ooNTBOL. — Bed  composed  of  flne  gravel,  sand,  and  mud ;  control 
somewhat  shifting;  growth  of  aquatic  plants,  mostly  tules,  affects  stage- 
discharge  relation  the  greater  part  of  year.  Banks  low,  and  overflow  is 
considerable  at  high  stages. 

Bttbbmks  of  dischabgb. — ^1914:  Maximum  stage  recorded*  4.50  feet  April  24 
(discharge,  400  second-feet) ;  minimum  stage,  1J25  feet  September  5  (dis- 
charge, 8.0  second-feet). 
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1915:  Mazlmuiii  stage  recorded,  2.25  feet  February  9,  when  stage-dis- 
charge relation  was  affected  by  Ice;  maximum  discharge,  90  second-feet 
(gage  height,  2.0  feet)  February  6;  minimum,  stream  reported  dry  Sep- 
tember 7. 

Winter  flow. — Stage-discharge  relation  affected  by  Ice  three  to  four  months 
each  winter. 

DivEBSiONS. — ^About  7,800  acres  of  marsh  hay  land  are  Irrigated  between  the 
Narrows  and  Hotchkiss  ford  stations.  A  total  of  28,300  acres  is  watered 
from  river  above  station. 

Regulation. — ^Discharge  may  vary  during  irrigating  season,  owing  to  manlpu 
lation  of  dams  and  ditches  for  Irrigating  the  marsh. 

AocuBACY. — Records  good  for  1914,  as  effect  of  aquatic  plant  growth  was  ftiirly 
stable;  fair  for  periods  when  stream  was  affected  by  ice;  poor  for  summer 
of  1915,  when  flow  was  extremely  low,  but  error  introduced  in  total  run-off 
is  small. 

CJooPEBATiON. — Part  of  field  data  furnished  by  Ghewacan  Land  &  Cattle  Co., 
through  W.  C.  Hammatt,  consulting  engineer,  and  part  by  Northwest  Town- 
site  Co. 

Discharge  measuremenU  of  Chewaucan  River  at  Hotchkiss  ford,  near  PaisleVt 
Oreg.,  during  the  period  Jan.  18,  19H,  to  Sept,  SO,  1915, 


Date. 

Madeby- 

h%. 

Dis- 
charge. 

Date. 

Made  by— 

he^t. 

DIs- 
chaixe. 

1914. 
Jan.   19 

8.  A.Mushena 

Bert  Harber  « 

Fea. 
L95 
3.50 
3.79 
3.25 
3.96 
4.40 
4.39 
4.13 
3.73 
3.56 
4.00 
4.10 
4.30 
4.30 
3.89 
2.99 
2.90 
2.91 
2.40 
2.19 
1.75 
1.75 
1.39 
L40 
L46 
L62 

248 
284 
235 
380 
332 
397 
840 

2n 

234 

278 

262 

314 

293 

237 

132 

127 

122 
80 
57 

28.2 
3L1 
10.5 
14.9 
17.8 
30.3 

1914 

Oct.   23 

26 

Nov.  21 

Dec    5 

21 

28 

1915. 
Jan.   25 
Feb.  14 

15 
Mar.  11 

25 
Apr.^ 

May  ^ 

June  IS 
14 

Jnly  9 
25 

Aug.  5 
20 
21 

Sept.  19 
30 

Bert  Harber 

Fen. 

1.55 
.   1.60 

1.55 
el.  72 
«1.80 
el.85 

el.75 
el.  80 
1.58 
1.54 
1.40 
1.05 
.95 
1.09 
1.10 
.99 
1.00 
1.59 
1.35 
1.30 
1.05 
1.02 
1.00 
1.09 

^"#5 

Mar.  12 

Daniels  and  Taylor 

Bert  Harber 

34.1 

Apr.    3 

Daniels  and  Moore  ».... 
M.  S.  Edsona 

36.1 

Richard  QuJneea 

H.  K.  Ollmour» 

Richard  Guinee 

do 

Daniels  and  Oilmour. . . 

do 

Richard  Oulnce 

W.  S.  Daniels 

41.1 

16 
26 

Daniels  and  Moore 

Bert  Harber 

23.9 
21.1 

27 
May    2 

12 
21 
22 

Daniels  and  Moore 

do 

do 

do 

do 

Bert  Harber 

23.8 
42.7 
52 
49.2 

26 
JniiQ    3 

Daniels  and  Moore 

Bert  Harber 

88.0 
3.0 

15 
23 

Daniels  and  Moore 

do 

W.C.  Hammatt  a 

Daniels  and  Moore 

do 

Bert  Harber 

Richard  Oainee 

P.V.Hodges 

3.5 

24 

27 

Richard  Oulnee 

W.  8.  Daniels 

2.8 
.8 

July     2 
20 

Richard  Guinee 

Daniels  and  Taylor 

Bert  Harber 

sac 

16.0 

20 

W.S.Daniels 

12.8 

Aag.    7 
21 

Daniels  and  Moore 

Bert  Harber 

Bert  Harber 

2.7 

W.S.Daniels 

3.4 

Sept.  25 
Oct.   16 

do 

Daniels  and  Taylor 

Bert  Harber 

.9 

W.S.Daniels 

4.0 

a  Employee  of  Ghewacan  Land  &  Gattle  Co. 
b  Stage-dischar|e  relation  affected  by  ice. 
e  Employee  of  Northwest  Townsite  Co. 
*  Velooity  reported  too  small  to  measun. 
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D^Up  discharge^  in  second-feet,  of  Chewaucan  River  at  Hotchkias  ford,  near 
Paisley,  Oreg.,  for  the  period  Jan,  18, 1914,  to  Sept.  SO,  1915, 


IHy 

Oct. 

Not. 

Dm. 

Jan. 

Feb. 

lOr. 

Apr. 

May 

June 

July 

Aug. 

Sept 

1«4 
1 

56 
52 

48 
48 
48 

48 
48 
48 
52 
48 

52 
56 
56 

52 
52 

52 
56 
60 
74 
74 

96 
119 
100 
92 
87 

87 
87 
92 

28 
28 
32 
42 
54 

90 
76 
67 
73 
62 

62 
67 
62 
43 
53 

60 
50 
54 
50 
62 

58 
50 
50 
50 
50 

54 
54 
54 

114 

134 

140 

105 

92 

124 

178 
194 
206 
236 

236 
248 
261 
248 
236 

230 
236 
294 
334 
342 

850 
342 
350 
313 
342 

884 
827 
300 
254 
374 
306 

54 
54 
54 
54 
54 

60 
50 
60 
50 
46 

50 
50 
50 
60 
54 

58 
62 
62 
54 
60 

46 
46 
60 
35 
89 

83 
38 
22 
22 
33 
19 

318 
300 
280 
2^ 
261 

261 
236 
235 
254 
280 

294 
387 
294 
306 
384 

380 
882 
392 

392 
392 

400 
400 
400 
400 
332 

366 
897 
358 
358 
860 

16 

14 
9.0 
5.0 
8.0 

8.0 
3.0 
8.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.5 
.6 

.5 
.5 
.5 
.5 
0 

.5 
5.0 
16 
19 
16 

22 
25 
22 
19 
19 

850 
340 
327 
306 
294 

280 
271 
261 
248 
242 

236 
234 

236 
236 
248 

261 
261 
268 
•268 
274 

277 
271 
278 
292 
299 

299 
299 
299 

299 
299 

299 

19 
19 
16 
14 
14 

9.0 
7.0 
5.0 
3.0 
5.0 

5.0 
5.0 
5.0 
8.8 
3.8 

2.4 

3.8 
5.0 
5.0 
4.6 

5.0 
3.0 
3.0 
3.0 
2.8 

3.0 
2.7 
3.0 
2.0 
2.0 
2.0 

306 
299 
299 

292 
292 

285 
285 
285 
278 
'  271 

264 
264 
257 
250 
343 

229 

216 
303 
190 
174 

162 
146 
130 
125 
140 

135 
125 
115 
105 
96 

2.0 
2.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.9 
1.0 
1.0 

1.0 

1.0 

1.0 

.5 

.5 

.5 
.5 
.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

86 
76 
73 
69 
66 

62 
59 
56 
58 

49 

46 
43 
40 
37 
86 

34 
33 
32 
30 
29 

26 
24 
21 
21 
.  18 

18 
16 
16 
14 
14 
11 

1.0 
8.4 
7.0 
7.0 
7.0 

11 
16 
19 
28 
32 

25 
22 

19 
19 
19 

18 
16 
16 
16 
16 

15 
16 
14 
14 
20 

14 
11 
U 
11 
11 
14 

11 
11 
11 
11 
11 

U 

11 
9.5 
9.5 
8.0 

9.0 
11 
11 
14 
11 

14 
16 
15 
15 
12 

15 
15 
15 
15 
12 

10 

12 
10 
10 
10 
10 

14 
14 
14 
14 
14 

12 
11 
11 

10 
9.0 

7.0 
7.0 
5.4 
5.0 
6.0 

5.0 
5.0 
5.0 
5.0 
2.8 

2.2 
5.0 
2.8 
2.0 
4.6 

5.0 
1.2 
5.0 
2.0 
2.0 
2.5 

10 

S 

10 

J, 

10 

4 

10 

5 

8.0 

6 

10 

7....::::.::    :   : 

10 

8-...:.     :  .  :    1 

9.3 

9 ....I.:..::.'::::: 



10 

10 » 

10 

u 

10 

12 

10 

U ' 

10 

M 

10 

U. 

10 

«. 1 

12 

17....:;::::::::/::      : :: 

18 

IS-...:::::::: :/::::::::::::: 

**"82* 

82 
69 

«0 
69 
69 
69 
78 

69 
64 
64 
64 
64 
64 

25 
2S 
38 
28 
38 

28 
25 
25 
25 
22 

22 
25 
25 
25 

31 

St 
22 
22 
23 
22 

22 
22 
32 
28 
24 

26 
25 
28 
28 
38 
28 

34 

19.,..::::.: ::::::    : 

34 

»..:::::::::::::::::::/:: : : :: 

31 

n 

21 

a :::::::::: 

24 

3 ::::: '  ::::'7::::::: 

18 

24 ::            :  : 

18 

25 :.:..::  c:::"' :::::: 

18 

» / 

15 

5::::::::::::::-------F-----,-"-:-: 

21 
31 

9 

..I / 

M>                    AO 

21 

» 

!l 

1914-15 

:  ••/    : 

18 

5.0 

i 

21   1          3S  j          35 
..       31   1           33   1          43 

.       21  /          33   I          41 

21  /          SS   1          «4 

91    /               ^X     1                 fiO 

5.0 

3 

3.4 

i. 

2.0 

5 ■ 

l.C 

« 

.A 

■ 

0 

8 "• 

21  /          33   1           fO 
21             33   1            54 
21             33  1            ^ 

21            33    I             46 
24            33    1             2 
24            33   1              2 

0 

J 

0 

Kl 

0 

11 

0 

0 

13 

0 
0 

14 

0 

u. ; 

9A    1              ^'^ 

22 

0 

16 

17....   

H 

If...   

a 

a : 

a 

24 

25 ;;;;;•• 

as 

T> 

» ; 

s 

30 
24 
32 
2S 
38 

38 
38 
34 
28 
28 

34 
35 
35 
35 
85 
38 

33 

33 
33 

33 

L 

19 
19 
22 
22 
25 

24 
23 
23 
10 
X« 

19 

23 
23 

19 

0 

0 
.8 
.9 

1.7 

2.0 
2.0 
2.0 
1.8 
2.0 

3.0 
5.0 
5.0 
5.0 
4.0 

NoTE-nJIIII : I^ZwiTroxn  ialrly  well  defined  rating  curves  as  follows:   Jan.  19  to  Apr.  3,  May  2, 

»<» Aof  ■ioiS^^«^«'"'^SS^  17.  1M4.  Diediarge  for  aUother  open-diannel  periods  determined  by  in- 
<iir«  nSiK  ^^'  1*  *®  '^Si*!.  Stage^lischarge  relation  affected  by  ice.  and  flow  estimated  trom  meas- 
o»S5^Si!!*"**»«  ^^S^^^XL'dSot temperature,  as  follows:  Jan.  2f-22, 27-29,  Feb.  2-4. 6-11.  Nov. 
^♦-alttiiSCPY*  ^'^^  SSS>  1-4,  1M6.    Dlsdiarge  esUmated  Jan.  18,  and  interpolated  June  28  to  July  1, 
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8UBFA0B  WATBB  SUPPLY^  m5,  PABT  X. 


Monthly  diwKarffe  of  Chetcmtcan  River  at  Hotohkis9  ford,  near  PaUley,  Oreg^ 
for  the  period  Jan.  18,  1914,  to  Sept,  SO,  1915. 


Mooth. 

Discharge  In  teoood-feet 

Run-off 
(total  in 
aere4set). 

Aoeo- 

if^xIniTifii 

MfBiliUim. 

Mean. 

racy. 

m4 
Janoaiy  18-31 

n 

110 
Z9D 
400 

ao6 

8u 
16 
24 

M 

48 
92 
235 
234 
06 
11 
8.0 
8.0 

69.7 
65.7 

248 

330 

279 

215 
39.0 
11.8 
14.5 

1,940 
3660 
15,200 
10,600 
17,200 

86S 

B. 

F^brWHT .  .  a 

B. 

i^*iTh 

B. 

April 

B. 

1^:^::::::;::::;::;::::::::::::::: ::::::::::::: 

B. 

IllTHI. ...,..,. 

A. 

nly 

B. 

August '. 

B. 

s^SniiiC"::;::::::;::::::::::::;::::::::::;:::: 

B. 

The  period 

H,4ao 

1914-15 
October 

S8 
S8 

54 

38 
00 

oa 

25 

10 

2.0 
82 
14 

5.0 

21 
26 
16 
22 
28 
10 

0 

2.0 
.5 

1.0 

1.2 

0 

27.6 
34.1 
30.7 
94.7 
54.4 
45.7 
7.58 
6.00 
.96 
15.1 
6.76 
1.76 

368 

58 
939 

416 
104 

B. 

November 

B. 

Pteember 

C. 

Jtnniuy ....... 

C. 

'"•bnuiry ........!.... . 

B. 

MftrrJi      . . . 

B. 

April 

C. 

Mi^:::::::::::::::::::::::::::;;::::::::::::::::: 

C. 

June. ^......  .         .  ..      X .    X 

July 

B. 

August 

a 

Theyeair 

90 

0 

21.1 

15^300 

COVH  DITOH  MEAB  PAISLEY,  OBBO. 

Location. — In  tbe  SE.  i  sec  27,  T.  83  S.,  R.  18  E.,  just  below  road  crossing, 
half  a  mile  below  intake  of  ditch,  and  about  2  miles  southwest  of  Paisley, 
Lake  County. 

RscoBDs  AVAn.ABT.iB. — July  17,  1914,  to  September  80,  1915. 

Gage. — ^Vertical  staff  on  left  or  upper  side  of  ditch  about  40  feet  below  road 
bridge;  read  daily,  when  water  is  diverted,  by  Richard  Guinee,  for  Ghewa- 
can  Land  &  Cattle  Co. ;  read  occasionally  by  W.  S.  Daniels. 

DiscHABGB  MKASUREMBNTS. — Made  from  bridge  or  by  wading. 

Channel  and  oontbol. — ^Ditch  not  particularly  well  built  or  maintained;  con- 
trol somewhat  shifting. 

EzTBEMKs  OF  DI8CHABGK. — Msximum  stsge  recorded,  1.75  feet  July  20,  1914 
(discharge,  19  second-feet) ;  minimum,  canal  dry  at  times. 

Winter  flow. — Stage-discharge  relation  affected  by  ice ;  water  generally  turned 
out  of  canal  during  extremely  cold  weather. 

AoouBACT. — Records  t&lr. 

Cooperation. — ^Most  of  the  gage  readings  and  meter  measurements  furnished  by 
the  Chewacan  Land  &  Cattle  Co.,  W.  C.  Hanmaatt,  consulting  engineer,  and 
some  by  the  Northwest  Townsite  Co. 

Conn  ditch  diverts  from  Chewaucan  River  in  tbe  SE.  i  sec.  27,  T.  33  S..  R. 
18  B.,  and  about  three-eighths  mile  below  Mill  Creek  and  the  gaging  station  Just 
above.  The  water  is  used  for  irrigating  tbe  Conn  randi,  on  a  bench  northwest 
of  Paisiegr. 
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Julw  17, 1914 

near  Paisley,  Oreg.,  during  the  period 
,  to  Sept,  SO,  1915. 

D«t«. 

UaOfbhf^ 

bdSt. 

dttrgB. 

Dftto. 

Made  by- 

h2SL 

Dlf. 
diafga. 

Jteltr  tr 

BertHailMra 

1.65 
1.73 
1.06 
1.16 
.45 
..45 
C.65 

16.  S 

6.9 

8.6 

.6 

.6 

LO 

1915. 

Apr.  S3 

Ma7  37 

JmM   5 

8 

16 

31 

J11I7  13 

37 

Aag.  33 

.Rlohttd  Ooliiee* 

do 

W.8.  Daniek 

.66 
.66 

1.30 
1.66 
1.10 
1.10 
.60 
.60 
.60 

**«^ 

Aug.    6 

DanMindMoon*.... 

8.6 
13.4 

17 

do 

do 

RIdianI  Ooinee 

W.  8.  Danlelf 

17  0 

Mor.  S 

do 

0.3 
11.3 

3.9 

do 

B^rtHarNff 

3.3 

3.3 

*  Bmployea  of  Chewacan  Land  A  Cattle  Co. 

*  Employee  of  Northwestern  Townalte  Co. 

*  Stage-dlacharge  relation  affected  bj  ice. 

DaUif  dieeharge.  In  second-feet,  of  Conn  ditch  near  Paisley,  Oreg.,  for  the  period 
July  17, 1914,  to  Sept.  30, 1915. 


Day.        July. 

Aof. 

Sept 

Day. 

July 

.   Aog. 

Sept. 

Day. 

July. 

Aug. 

Sept 

1914. 
1 

11 

11 

11 
7.0 
7.0 

flu3 
7.0 

6.6 

fl.3 

&4 
&4 
&4 
&4 
7.7 

7.7 
7.7 
7.7 
7.7 
7.7 

11 
13 
13 
14 
16 

16 
17 
18 
19 
30 

1914. 

.     7.7 
.     7.0 
.     flu3 
.     7.7 
.     7.7 

.     7.7 
&4 
8.4 

&4 
&4 

7.7 
8.4 
7.7 
7.0 
4.3 

16 
11 

\t 

.4 

1914. 

a 

18 
18 
18 
17 
17 

16 
16 
16 
16 
11 
U 

14 
8.4 
&4 

a4 

&4 

8.4 
&4 
14 

14 
7.7 
7.7 

1.6 

3. 

21 

1.6 

1. , 

as 

1  6 

4. 

34 

L3 

t 

25 

L3 

t. 

36. 

L3 

7. 

17 
17 
18 
19 

27 

L3 

$,,  ^.^ 

38. 

L6 

t. 

29 

1.6 

Ml 

30 ^ 

1.6 

a 

D^. 

Oet 

Not.  ^ 

Dee. 

Apr. 

May. 

Jtme. 

July. 

Aun. 

Sept. 

1914-1& 
1 

L6 
1.3 
1.4 
1.3 
1.3 

L3 
1.3 
1.3 
1.3 
L3 

L3 

1.3 
1.3 
1.3 
L3 

.8 
1.3 
.8 
.8 
.8 

.6 
.6 
LO 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.7 

a6 

.5 
.6 
.6 
.6 

.6 
.6 
.4 
.4 
.8 

.3 
.3 

.3 
.1 
.1 

.1 
.1 
.1 

6.0 

3.4 

L3 

.9 

6.6 
fl.3 
8.0 
8.9 

8.9 
3.4 
3.4 
3.4 
19 

3.9 
19 
19 
19 
19 

3.9 
4.4 
4.4 
4.4 
3.3 

L6 
14 
14 
19 
3.4 

3.9 
4.4 
3.9 
3.4 
3.4 

3.4 
3.4 

3.4 

3.1 
19 

19 
19 
19 
19 
19 

19 
16 
14 
9.6 

U) 

U 

11 
13 
13 
13 
13 

13 
13 
14 
16 
16 

17 
10 
3.9 
11 
11 

9.6 
10 
9.3 
9.6 
9.3 

9.3 
&9 

9.3 
&9 
&4 

&3 
&4 
S.4 
7.9 
13 

4.4 

4.3 
4.0 
4.4 
3.9 

3.9 
3.9 
3.8 
3.9 
3.4 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
16 
14 
18 
19 

19 
19 
19 
19 
19 
19 

19 
19 
19 
4.7 
4.4 

4.7 
4.4 
i.4 
4.4 
4.3 

4.4 

17 
13 
18 
13 

13 
L8 
L8 
10 
L9 

L8 
L8 
13 
13 
13 

10 
13 
L8 
L8 
L8 
1.8 

L8 

1 , 

L3 

a        

13 

4 

13 

1 

L8 

6.. ;. 

L8 

7 

18 

8 

16 

f 

13 

It 

13 

n     .•••••  * 

13 

n , 

13 

13 

13 

14.... 

13 

11 

:  '. 

18 

16 

18^ 

17 

17 

IS 

10 

19 

13 

D 

18 

a 

17 

a 

13 

s      

16 

M 

13 

s   

13 

38 

13 

JI 

13 

as _. 

13 

a 

... 

L8 

30 , 

L6 

a 

1 

NOTK.— Diaehani  determined  from  noting  oarres  as  follows:  July  17  to  Deo.  18, 1914, 
Apr.  13  to  Ana.  3, 1916,  weU  defined  3  to  18  seoond-fset;  Aug.  4  to  Sept  30, 1916,  fitirlj 
dkB|eNoTrak3iandDao.l-18^m4»esttmaledonaoooiintQ(ioe.   NowaterindfU 


Apr.  U,  19Ub 


isirlyweU  defined; 
,  well  defined.  Di8> 
ftoh  Dao.  19, 1914,  to 


Digitized  by 


Google 


222 


SURFACE  WATEE  SUPPLY,  1915,  PAET  X. 


Monthly  discharge  of  Conn  ditch  near  Paisley,  Oreg.,  for  the  period  July  17, 

1914f  to  Sept,  30,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre^eet). 

Accu- 

ICaximum. 

Minimum. 

Mean. 

racy. 

1914. 
July  17-31 

19 
U 

&4 

11 
6.6 
.4 

16.8 

7.96 
4.56 

484 
480 
271 

B. 

Ausust 

B. 

Se^ember 

B. 

The  period 

1,240 

1914-15. 
October 

1.6 
L2 
.5 

.« 
.3 
0 

1.02 
.61 
.18 
0 
0 
0 

2.22 
3.91 
10.6 
3.22 
2.70 
2.42 

68 

86 

U 

0 

0 

0 

112 

239 

631 

196 

166 

144 

November 

December 

Jftnuarv , . . .  r 

February 

VfirPh ,          .  , 

Aoril 

ft.2 
11 
17 

4.4 

4.7 
3.2 

0 

1.6 

3.9 

2.4 

1.8 

L3 

B. 

^y!:::::::::::::::::::::::::::::::::;:::::::::::: 

B. 

June 

B. 

July 

a 

August 

a 

Se^embcr 

B 

The  vear 

17 

0 

2.24 

1,620 

SMALLS  OBEEK  AT  PAISLEY,  OEEO. 

Location.— In  the  SW.  i  sec.  24,  T.  33  S.,  R.  18  B.,  In  the  western  part  of  the 
town  of  Paisley,  Lake  Coanty,  Just  above  the  road  bridge,  about  200  yards 
below  point  of  diversion  from  Chewaucau  River,  and  about  the  same  dis- 
tance above  the  head  gate  of  Bagley  ditch. 

Records  available. — January  18,  1914,  to  September  30,  1916. 

Gage. — Vertical  staff  on  right  bank;  read  daily  by  Bert  Harl>or  and  Richard 
Guinee.    An  old  gage  was  used  up  to  June  28,  1914. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — ^A  natural  stream  channel,  fairly  straight  and  nar- 
row, with  well-defined  banks  and  gravel  bed ;  shifts  only  at  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded,  2.2  feet  May  16,  1914  (dis- 
charge, 107  second-feet) ;  minimum  stage,  0.4  foot  November  ll,  1914  (dis- 
charge, 0.2  second-foot). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  esti- 
mated from  discharge  measurements,  observer's  notes,  and  records  of 
temperature. 

AoouRAOY. — Records  good  except  when  stream  was  obstructed  by  ice,  when  they 
are  fair. 

Cooperation. — Most  of  the  records  furnished  by  Chewacan  Land  &  Cattle  Oo^ 
W.  C.  Hammatt,  consulting  engineer;  some  measurements  and  gage  read- 
ings furnished  by  Northwest  Townsite  Co. 
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Smalls  Creek  is  a  natural  slough  or  defluent  of  Ohewaucan  River  and  has 
been  concerted  into  an  irrigation  canal.  It  diverts  water  from  the  river  in 
tbe  SW.  i  sec.  24,  XL  88  Sm  R.  18  E.,  and  irrigates  2,417  acres  of  the  alluvial 
Un  of  Chewaucan  River  above  the  upper  marsh,  including  1,209  acres  watered 
from  Bagley  ditch,  which  takes  out  a  short  distance  from  the  river.  The  irri- 
IBti<m  season  extends  from  about  April  1  to  September  15.  Water  is  diverted 
It  other  times  for  watering  stock.  Surplus  and  return  waters  find  their  way 
to  the  marsh. 


DitdMTffe  me<uurement$  of  Smalls  Creek  at  Paisley,  Oreg,,  during  the  period 
Jan.  15, 1914,  to  Sept,  SO,  1915. 


Diln 

ICadeby^ 

he^t. 

Dis- 

Date. 

Made  by- 

he^t. 

Dia- 
charge. 

mi 

JSB.    15 

S.A.Maahena. 

BertHarter* 

Feet, 
»a65 

.46 
1.00 

.66 
1.50 
1.96 
2.16 
1.70 
1.76 
1.40 
1.85 
1.26 

.95 
1.00 

aee.'/t. 
LI 
0.8 

18.7 
6.8 

40.2 

84 

98 

68 

60 

80.6 

72 

21.9 
8.8 
9.9 

1914-16. 
Oct.  22 
24 
Nov.  22 
Dec.  19 
Jan.   19 
Feb.  10 
Mar.  20 
Apr.  23 
May  28 
Jane  21 
,^y« 

Aag.  28 
Sept.  20 

TWirtHwh#r....„  .. 

aTO 

.90 

*.70 

>1.10 

M.50 

.76 

.06 

1.46 

1.05 

1.80 

LIO 

1.00 

1.06 

1.06 

**t3 

Mir  13 

do 

do 

Arbudde  and  Oulnee  .. 

Richard  Oainee  <> 

do 

do 

Oainee  and  Harber 

Richard  Oainee 

do 

do 

W.  8.  Daniels* 

Bert  Harber...: 

0.0 

15 
2S 

Edaon  and  Harber  «.... 
Daniels  and  Moore  «.... 
Bflrt  Harder.   / 

2.6 
LI 
2.9 

do 

Daniels  and  Arbackle. . 
Bert  Harber 

.0 

3,1 

34.8 

Jam  1 
15 
21 

do 

do 

do 

45.0 
20.6 
16.8 

Joly  17 

^ 

13.2 
12.0 

do 

do 

10.4 

•  Employee  of  Cbewacan  Land  &  Cattle  COi 
ft  StagMiischarge  relation  affected  by  ioe. 


•  SmployiM  of  Northwest  Townsite  Oo. 
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SUEFAOE  WATEB  SUPPLY,  1815,  PABT  X. 


Daily  discharge,  in  second-feet,  of  Smalls  Creek  at  Paisley,  Oreg,,  for  the 
period  Jan.  18,  1914,  to  Sept.  SO,  1915. 


JHj. 

Oct. 

Not. 

Dm. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jana. 

July. 

Aug. 

Sept. 

1914. 
1 

9.0 
2.0 
3.0 
3.8 
3.0 

5.6 
3.8 
3.0 
3.0 
8.0 

8.0 
8.0 
3.0 
3.0 
8.0 

8.0 
3.0 
4.6 
7.8 
7.8 

9.0 
4.6 
4.6 
4.6 
3.8 

4.6 

4.6 
4.6 

5.2 
4.0 
8.2 
8.2 
8.2 

1.8 
.9 
.6 
.4 
.2 

.2 
.2 
.6 
.4 
.4 

.6 

.9 

1.4 

1.7 

2.0 

2.5 
2.5 
2.5 
3.2 
2.6 

2.5 
2.5 
8.2 

10 
9.0 

10 
7.8 
4.6 

0.6 
4.6 
6.6 
5.6 
10 

4.6 
6.6 
7.8 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

20 
28 
28 
26 
24 

22 
18 
16 
15 
14 
14 

8.2 
8.2 
15 
2.5 
2.5 

2.5 
1.9 
2.5 
2.5 
2.5 

7.5 
8.2 
8.2 
6.0 
6.0 

6.0 
0.0 
4.0 
5.0 
8.2 

4.0 
3.2 
3.2 
4.0 
4.0 

5.0 
9.0 

12 

12 

12 

12 

12 
14 
15 
18 
25 

n 

4.6 
3.8 
3.8 
8.8 

8.8 
2.5 
4.6 
4.6 
5.6 

7.8 
14 
14 
15 

9.0 

7.8 
15 
15 
10 

5.6 

4.6 
8.8 

14 

19 

18 

12 
20 
30 

16 

18 

18 
14 
16 
16 
18 

18 
16 
16 
16 
18 

18 
22 
38 
38 
42 

42 
38 
84 
42 
45 

45 
49 
49 
53 
49 

18 
18 
20 
20 
34 

36 
42 
49 
46 
46 

39 
39 

74 
79 
107 

61 
61 
61 
61 
61 

61 
61 
57 
57 
67 

42 

57 
61 
61 
59 
61 

42 
42 
42 
42 
42 

87 
88 

45 
45 
45 

53 
57 
57 
57 
55 

49 
49 
49 
51 
45 

45 
49 
49 
57 
55 

53 
49 
53 
53 
53 
81 

61 
57 
57 
53 
49 

49 

53 
70 
53 
53 

49 

63 
49 
49 
46 

46 
39 
36 
34 
70 

68 

61 
65 

74 
84 

70 
74 
70 
70 
60 

53 
58 
49 
49 
45 

45 
45 
45 
45 
42 

88 

38 
38 
38 
31 

31 
28 
28 
25 
25 

25 
25 
22 
22 
22 

22 
22 
22 
31 
81 

*  **22* 
30 
34 
38 

26 
26 
26 
19 
19 

16 
16 
16 
19 
19 
19 

26 
23 
23 
23 
23 

26 
29 
28 
23 
20 

20 
18 
18 
18 
20 

16 
14 
14 
14 
16 

16 
16 
14 
16 
14 

14 

14 
14 
16 
17 
18 

16 
19 
16 
16 
14 

16 
14 
12 
12 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
«.2 
8.3 
8.2 
8.3 

10 

10 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 
8.2 

18 
16 
16 
14 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
14 

14 
18 
12 
13 
14 

12 
12 
12 
12 
12 

12 
12 
11 
10 
10 
10 

8.2 

a 

. 

8.3 

8 

8.2 

4 

8.2 

5 

8.2 

6 

S.2 

7 

8.2 

g  

14 

0 

10 

10 

8.2 

u 

8.2 

11 

8.2 

13 

8.2 

14 

8.2 

IS 

10 

w 

10 

17 

16 

18 

16 

19 

10 

30 

8.3 

21 

2.0 
4.0 
6.0 
7.8 
7.8 

7.8 
5.6 
6.6 
5.6 
5.6 
5.6 

5.2 
4.0 
4.0 
8.2 
6.5 

6.0 
5.0 
5.0 
4.0 
4.0 

4.0 
8.0 
8.0 
3.0 
2.0 

2.0 
2.0 
2.5 
2.9 
8.2 

6.5 
5.2 
4.0 
4.0 
4.0 

11 

6.5 
6.5 
6.6 
8.2 

8.2 

22 

10 

23 

8.2 

24 

8.2 

25 

'  5.2 

26.... 

5.2 

27 

5.2 

28 

5.2 

29 

5.2 

30 

5.2 

81 

1914-15. 
1 

6.6 
14 
8.2 
8.3 
8.2 

8.3 
8.2 
8.2 
8.2 
12 

13 

4.0 
4.0 
4.0 
4.0 

4.0 
3.2 
6.5 
8.2 
12 

8.3 
3.4 
2.4 
2.4 
4.0 

5.2 
5.2 
5.2 
4.0 
4.0 
4.0 

5.2 
5.2 
4.0 
4.0 
S.2 

8.2 
8.2 
8.2 
8.3 
2.4 

.3 
6.5 
6.5 
6.5 

.4 

8.3 
1.8 
2.4 
1.8 
.  2.0 

3.3 
2.4 
4.0 
4.0 
3.3 

2.4 
2.4 

1.3 
.9 
.9 

0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.3 
1.1 
1.3 

1.2 
2.4 
4.0 
1.8 
2.4 

8.2 
2.4 
2.4 
8.2 
4.0 
4.0 

10 

2 

10 

8 

10 

4 

10 

6 

10 

6 

10 

7 

10 

8 

10 

9 

10 

10 

10 

11 

10 

12 

12 

18 

18 

14 

14 

15 

12 

18 

12 

17 

12 

18 

11 

10 

12 

20 

12 

21 

12 

22 

10 

23 

11 

24 

10 

25 

12 

90 

13 

27 

11 

28 

12 

29 

12 

80 

12 

81 

Nor.— Dlsoharm  datcrmJiied  from  waU-daflnad  ratine  oarraa  as  follows: 
to  Not.  29, 1914;  Fab.  21  to  Jmia  30,  and  July  1  to  Sapt.  30, 1915.    Discharm  «omuj.«w,  vu  <.wv«u<»  w.  •»«, 
Jan.  21-23, 37-81,  Fab.  ^18,  Nor.  20-21. 1914,  and  Not.%,  1914,  to  Fab.  20. 1915.    If aan  dbdiazca  aitimated, 
Jan.  lfr-20, 1914, 1  saoond-foot;  July  1-16, 1914, 40  saoood-faat;  and  Juna  28-29, 1914,  as  in  tabla. 


Jan.  18  to  Jima  28,  July  17 
astimatad^  on  acooant  of  lea. 
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MtmtlUtf  aUeharge  of  SmaUs  Creek  at  Paisley,  Oreff,,  for  the  period  Jan.  18, 

19U,  to  Sept  $0, 1915. 


McdAl 

DIsdiargB  in  aeoond-f eet. 

Rmi-Qff 
(toteJln 
acre^eet). 

Aooo- 

Maximum. 

jUQuIIQIQ, 

Metn. 

racj. 

1014. 
Hnanylff-;!! 

7.8 
0.0 
28 
U 
107 
84 

4.74 
4.31 
12.6 

ia6 

6L8 
67.8 
31.7 
9.91 
&61 

132 

280 

709 

631 

3,190 

3,410 

1950 

609 

601 

C. 

2.0 
4.6 
2.6 

18 

84 

16 
6.6 
6.2 

C. 

SSdT':::::::::::::::::::::::::::::::::::::::::: 

B. 

ApdL 

B. 

2y^:: 

B. 

Im 

B. 

JbIt 

!S^ 

19 
16 

B. 

fljEJ^Mr 

B. 

TlM  period 

11,400 

1914-15. 

Ofilnker 

14 

6.6 
4.0 
&3 
6.3 

12 

63 

67 

63 

29 

18 

14 

2.4 
.3 
.9 
2.0 
.2 
1.9 
12 
87 
22 
14 
10 
10 

6.41 
3.06 
1.67 
4.60 
1.88 
6.04 
28.6 
4&7 
34.6 
18.6 
12.6 
11.1 

894 

183 

103 

283 

104 

310 

1,700 

8,000 

2,060 

1,140 

776 

660 

B. 

Kmmmb&r 

B. 

t»lM^>  ■ 

C 

AkO 

B. 

16?.::::::::::::::::::::::::::::::;::;:;:::::::::: 

B. 

B. 

Jntv 

B. 

7^ 

B. 

tSSntMr    , 

B. 

TIm  vrar.a  .......................1 

67 

.2 

14.8 

10,700 

BA0LE7  DZTOH  AT  PAISLEY,  OBBO. 


Location.— In  the  SW  i  sec.  24,  T.  33  S.,  R.  18  E.,  Just  below  head  gate,  In  the 
town  of  Paisl^,  Lake  County. 

RB0OKD6  ATAHJLBLE. — ^Jaouary  18, 1914,  to  September  30, 1915. 

6A4SL — Yertlcal  staff  on  left  bank;  read  daily  by  Bert  Harber  and  Richard 
Qninee. 

DiBCHABGE  MKAsusBiaaiTS. — ^Made  from  plank,  across  ditch  at  gage  or  by 
wading. 

CBAiiifii.  AND  coNTwnu — ^Bed  composed  of  earth ;  control  unstable. 

ExnocKKs  or  dischabqk. — ^Maximum  stage  recorded,  2.5  feet  May  15,  1914 
(discharge,  68  second-feet) ;  minimum,  canal  dry  at  times. 

WnrrEB   flow. — Stage-discharge  relation   affected  by   ice  from  two  to  four 
moDtlis  each  winter.    Only  a  small  amount  of  water  is  carried  during  ex- 
tremely cold  weather.    Discharge  estimated  from  measurements,  observer's 
notes,  and  climatic  data. 
16345*— 18— wsp  410 ^15 
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SUEFACB  WATEE  SUPPLY,  1915,  PABT  X. 


AoouBAOT. — ^Records  only  fair  on  account  of  freqnent  shifts  in  controL 
Cooperation^.— Field  data  furnished  by  Ghewacan  Land  &  Cattle  Ca,  W.  O. 
Hammatt,  consulting  engineer. 

Bagley  ditch  (sometimes  called  Brattain  ditch)  diyerts  wat^  from  Smalla 
Creek  in  the  SW.  i  sec  24,  T.  33  S.,  R.  18  E.,  a  few  hundred  yards  below  the 
point  where  Smalls  Creek  diverts  from  Chewaucan  River ;  extends  6  miles  in  a 
southerly  direction,  and  irrigates  1,200  acres  lying  above  the  area  water  by 
Smalls  Creek.  Return  and  waste  waters  enter  upper  CSiewaucan  Marsh.  The 
irrigation  season  extends  from  late  in  March  or  early  in  April  to  about  S^tem- 
ber.    Water  is  diverted  for  stock  throughout  the  winter. 

Discharge  measurements  of  Bagley  ditch  at  Paisley,  Oreg.,  during  the  period 
Jan.  15,  19U,  to  Sept.  30,  1915. 


Date. 

Made  by- 

he^t. 

Dia- 
charge. 

Date. 

Made  by— 

he^t. 

Dla- 
cfaarga 

1914. 
Jan.   15 

8.  A.  Musben 

Feet. 

aaso 

1.10 
1.66 
1.75 
2.40 
2.20 
2.35 
1.95 
2.45 
1.25 
.90 
.95 

See.-ft, 

0 

4.9 

14.6 

3a5 

63 

4L1 

54 

33.8 

56 
9.6 
4.3 
4.5 

1914-15. 
Oct   22 
Nov.  22 
Dec.  19 
Jan.    19 
Feb.  16 
Mar.  20 
Apr.  23 
llay  28 
June  21 
July  27 
Aug.  23 
Sept.  20 

llwtHtrtMr.  w...    .. 

.70 

a  1.25 

aLlO 

•  1.20 

a  1.65 

.75 

1.65 

1.95 

L45 

1.55 

1.20 

L05 

*«1!« 

Mar.  18 

BertHarber 

do .' 

Arbuckle  and  Ouinee.. 

Richard  Guinea 

do 

do 

OuJnee  and  Harber 

Richard  Ouinee 

do 

•  0 

25 

Jane    1 

15 

21 

Edaon  and  Harber 

BertHarber 

.4 

do 

do 

do 

do 

do 

.2 

2.7 
20.2 
36.0 
13.3 

July  26 
Aug.  17 
81^20 

do 

do 

do 

do 

BertHarber 

11.8 

8;.3 

do 

&0 

•  Stage-diaoharge  relation  afleoted  by  ioa. 
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D€ity  di$charge,  in  second-feet,  of  Bagley  ditch  at  Paisley,  Ortg.,  for  the  period 
Jan.  18,  1914,  to  Sept,  SO,  1915. 


DV. 

Oct. 

Nov. 

-Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914. 
L 

9.6 
.2 
.8 
L7 
L5 

L5 
L5 
L5 
LO 
LO 

LO 
LO 
.5 
.5 
.5 

.1 
2.6 
2.0 
2.0 
L7 

LO 
.4 
.4 
.3 
.2 

.3 
.3 
.6 

5.3 
5.3 
4.6 
4.6 
4.6 

3.4 
2.3 
LI 

.7 
.2 

.2 
2 
.2 
.2 
.2 

.3 
.5 
.5 
.5 
.6 

LO 
LO 
LO 
LO 
LO 

.8 
LO 
LO 

LO 
LO 
3.7 
2.2 
.8 

.8 
.6 
.8 
LO 
4.9 

5.6 
5.6 
4.0 
4.9 
4.9 

5.6 
6.4 
6.4 
6.4 
6.4 

22 
28 
26 
24 
20 

18 

14 

11 

11 
9.6 
9.6 

LO 
LO 
L6 
LO 
L5 

LO 
LO 
L5 
L5 
L5 

.6 
L6 
2.0 
L5 
L5 

L6 
L5 
2.0 
3.3 
2.6 

8.8 
2.6 
8.3 
3.3 
4.2 

4.2 
6.0 
5.0 
5.0 
6.0 
8.0 

8.8 
9.6 

10 

15 

24 

22 

52 
44 
44 

42 
42 

39 
42 
56 
42 
42 

42 
44 
42 
42 
39 

39 
30 
28 
26 
56 

54 

46 
49 
59 
62 

54 
56 
55 

50 
60 

36 
26 
26 
24 
24 

34 

36 
34 
24 
22 

21 
21 
20 
20 
17 

17 
16 
14 
13 
13 

13 
12 
12 
13 
14 

14 
16 
17 
20 
21 

■*i6* 

23 
20 
25 

18 
20 
20 
12 
11 

10 
12 
12 
11 
15 
14 

21 
20 
18 
20 
20 

21 
22 
21 
21 
20 

18 
17 
17 
20 
21 

14 
14 
14 
14 
17 

18 
17 
16 
17 
16 

14 
IS 
16 
14 
14 
17 

12 

15 
&0 
9.0 
6.2 

5.3 
4.6 
5.3 
5.3 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
5.3 
6.2 

7.0 
7.0 
7.0 
4.6 
4.0 
3.4 

14 

13 
12 
10 
9.0 

9iO 
&0 
&0 
8.0 
&0 

7.0 
8.0 
9.0 
9.0 
10 

10 
10 
10 
10 
10 

9.0 
&0 
&0 
8.0 
9.0 

9.0 
9.0 
8.0 
7.0 
6.0 
7.0 

3.4 
3.4 
3.4 
4.0 
3.4 

3.4 
4.0 
5.3 
6.2 
5.3 

1_ 

». 

4 

i 

• 

7 

g. 

f. 

K. 

8.0 
9.0 
9.0 
8.0 
10 

10 
11 
11 
12 
12 

12 
12 
11 
11 
9.0 

8.0 
19 
22 
36 
24 

24 

21 
20 
22 
24 

24 
25 
25 
26 
26 

31 

29 
31 
57 
62 
68 

52 
50 
47 
46 
45 

44 
43 

42 
42 
42 

32 
49 

54 
46 
46 
46 

26 
25 
25 
25 
25 

24 
24 
25 
26 
36 

28 
SO 
30 
28 
28 

38 
28 
28 
28 
28 

28 
31 
31 
32 
32 

32 
26 
26 
26 
26 
36 

U 

6.2 
6.2 

XL 

B. 

6  2 

14. 

7  0 

14. 

7!o 

» 

15 

17. 

9.0 

IS 

0.5 
.5 
.5 

LO 
L5 
2.0 
2.5 
3.7 

4.9 
2.6 
2.6 
2.6 
2.6 
2.6 

LI 
.0 
.7 
LI 
L8 

L4 
LI 
.9 
.5 
L2 

L8 
L8 
L8 
L8 
L8 

L8 
L8 
L2 

i\ 

4.0 
2.8 
2.3 
L8 
.7 

.7 
.7 
.7 
.7 
2.8 
&3 

8.0 

11 

4.6 

a. 

&3 

a. 

4.0^ 

a. 

4.0 

a, 

4.0 

%. 

4.0 

a. 

2.3 

a. 

2.3 

r 

2.3 

a 

4.6 

a 

2.3 

a 

2.3 

a. 

iai4-i5. 
L 

2.3 

ao 

7.0 
4.« 
5.3 

5.3 
&.3 
5.3 
6.2 
0.0 

11 

2.8 
2.8 
2.3 
2.3 

1.8 
1.8 
4.6 
5.3 
U 

5.3 
L8 
L8 
1.8 
3.4 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
2.3 

2.3 
1.8 
L8 
1.8 
L8 

.4 

5.3 
5.3 

2.8 
.4 

.5 
.5 
.5 
.5 
.5 

.5 
.6 
.6 
.6 
.6 

1.8 
LI 
.7 
.6 
.6 

as 

.5 
.5 
.5 
.5 

.6 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.6 
.6 
.6 
.5 
.5 

.5 
L5 
2.5 
2.5 
L8 

LI 
LI 
2.3 
2.8 
L8 
LI 

6.0 

L 

&2 

L 

4. 

5.2 
5.2 

Il 

5.2 

1. 

5.2 

7 

5.2 

I_ 

5.2 

1. 

6.0 

*„._   ^ - 

6.0 

X 

6.0 

a. 

7.0 

X 

7.0 

'A. 

8.0 

a. 

7.0 

a. 

6.0 

c. 

6.0 

a. 

6.0 

a. 

5.2 

a. 

5.2 

a. 

5.2 

a. 

5.3 

a. 

5.3 

a.          

&3 

a 

&3 

a.  

5.3 

E 

5.3 

a            

5.3 

a. 

5.2 

a.  

5.2 

a. 

&3 

lloix."I>iadMnB  determiiied  from  a  number  of  rating  curres  applicable  for  short  periods,  and  by  in- 
teet  ^fltbod  far  ihifting  control.  Stace-dlscharge  relation  affected  by  ice,  and  flow  estimated,  Jan.  18- 
a.  V^b.  5-15, 18-19. 1014,  and  Nor.  14, 1914,  to  Feb.  25. 1915.  Mean  discharge  estimated  as  30  second-feet 
Joly  \r¥^  ISU.   Twre  was  no  water  In  the  ditch  from  Apr.  7  to  May  9, 1914. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


Monthly  discharge  of  Bagley  ditch  at  Paisley,  Oreg,,  for  the  period  Jan.  18, 1914^ 

to  Sept,  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aooo- 

Maximum. 

Minimum. 

Mean. 

r»cy. 

1914. 
Jaxiiiary  18-31 

4.9 
9.6 

26 

24 

68 

62 

0.5 

.1 

.6 

0 

0 

26 

10 

3.4 

2.3 

2.15 

1.28 

8.55 

2.98 

82.4 

45.6 

23.2 

5.52 

4.95 

60 

71 

526 

177 

1,990 

2,710 

1430 

339 

296 

^•hriary 

ifarcb!::.. :..::.: :.:..:.::;::.::::::.. 

B. 

April 

B. 

ii^:v:::::::::::::::::::::::::::::::::::::::::::: 

B. 

Jxmtf 

B. 

July 

Aufost. 

15 
15 

B. 

September 

B. 

7,600 

1914-16. 
October 

11 
5.3 
2.8 
5.3 
5.3 
8.0 

96 

32 

26 

22 

14 
8.0 

1.8 
.4 
.5 
.5 
.2 
.5 
8.0 
24 
12 
13 
6.0 
5.2 

4.58 
1.74 
.94 
1.62 
1.64 
'    2.59 
16.4 
27.5 
19.0 
17.5 
9.03 
5.66 

282 

104 

58 

100 

85 

160 

976 

1,690 

1  130 

1,080 

555 

337 

B. 

November 

December 

Jannary . 

February 

Mfkr^ .      . 

a 

Aprfl. 

a 

^!:7;::::::::::::::::::::::::::::::::::::::::::: 

c. 

June.. 

B. 

July 

B. 

August 

B. 

September 

B. 

The  year 

32 

.2 

9.06 

6,660 

jONES-imns-zx  ditoh  near  paisley,  oreo. 

Location. — In  the  NW.  i  sec  19,  T.  33  S.,  R.  19  B.,  about  100  yards  below 
the  Intake,  and  a  mile  east  of  Paisley,  Lake  Ck>anty. 

Recobds  available. — July  20,  1914,  to  September  30,  1915. 

Gaoe. — ^Vertical  staff;  read  dally  by  Bert  Harber  and  Richard  Guinea 

DiscHABGE  MEASUBEMENTS. — Made  by  wading. 

Channel  and  oontbol. — Channel  excavated  in  gravel;  control  fairly  perma- 
nent Stage-discharge  relation  affected  at  times  by  growth  of  aquatic 
plants. 

EiXTBEMES  OF  DISCHABGE. — ^Maximum  stage  recorded,  2.85  feet  May  10,  1915 
(discharge,  132  second-feet) ;  minimum,  canal  dry,  at  stage  of  about  O.G 
foot 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  for  two  or 
three  months  each  winter;  discharge  very  small. 

Aocusact. — Records  fair;  measurements  at  high  stages  in  1915  subject  to 
error;  at  other  times  only  a  small  quantity  of  water  for  stock  was  being 
carried. 

CooPEBATioN. — ^Field  data  furnished  by  Chewacan  Land  &  Cattle  Co. 

Jones-Innis-ZX  ditch  (so  called  from  the  largest  water  users  under 
it  ZX  being  the  common  name  of  the  Chewacan  Land  &  Cattle  Co.*s 
ranch)  diverts  water  from  Chewaucan  River  in  the  NW.  i  sec.  19,  T.  33  S., 
R.  19  E.,  into  natural  sloughs,  from  which  is  irrigated  an  area  of  2,218 
acres  of  the  lowest  part  of  the  alluvial  fan  of  Chewaucan  River  imme- 
diately above  the  upper  marsh.  One  of  these.  Paisley  Slough,  at  Its  lower 
end  discharges  into  the  "  Stock  ditch,"  which  is  used  for  irrigation  and 
watering  cattle.  The  irrigating  season  extends  from  early  in  April  to 
September  15,  but  little  water  is  usually  directed  after  July.  Water  Is 
diverted  practically  the  entire  year  for  watering  stock. 
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DUcharffe  measurements  of  Jones-Innis-ZX  ditch  near  Paisley,  Oreg,,  during  the 
period  July  20, 19 1 4,  to  Sept.  SO,  1915. 


Date. 

lUdebr- 

hdgSt. 

Dis- 
charge. 

Date. 

Made  by- 

halght. 

Dis- 
charge. 

n4. 

Aof.  n 

B«rtHarbcr 

Feet. 

I.IO 

1.00 

1.10 

•  l.f8 

.4 
L5 
1.3 

2.1 

1915. 
Feb.  16 
Mar.  26 
Aw.  M 
llay  27 
June  31 
Sept.  19 

Riobard  Oulnee 

do 

OalneeandUarber 

Richard  Ouinee 

do 

BertHarber 

Ft€L 
al.05 
1.00 
2.15 
2.60 
2.00 
1.35 

'"fn 

aS^s 

do. 

108 
52 
8.7 

Oct  n 

Dm.  S 

do 

RSefaard  QulDee 

do 

hn.  » 

•  Stage-discharge  relation  affected  by  ice. 
k  Cuffent  too  sluggish  to  more  meter. 

Daffy  discharge,  in  second-feet,  of  Jones-lnnis-ZX  ditch  near  Paisley,  Oreg.,  for 
the  period  July  20,  19H,  to  Sept.  SO,  1915. 


D«y. 

July. 

Aug. 

Sept 

Day. 

July. 

Aug. 

Sep 

t. 

D*y. 

Jul; 

\   Aug. 

Sept, 

1911 
1 

a6 

6.0 
8.6 
8.6 
8.6 
8.6 

8.6 
9.8 
10 
8.6 
8.6 

11 
12 
13 
14 
15 

16 
17 
18 
19 
30 

1914. 

0.3 
.6 
.6 
.6 
.6 

.6 
1.2 
1.2 
1.3 
1.3 

8. 

21.. 

1914. 

0.1 

(       1.3 
3.3 
3.4 

\      8.6 
\     10 

(      8.6 
\    10 
\     10 
\     10 
(     10 

\        7  9 

0.8 

2. 

8.6 
7.2 
7.2 
4.9 

4.9 
.8 
.3 
.3 
.3 

22 

8 

$. 

23 

g 

4   

24 

0 

i 

35 

0 

C 

35 

.3 

37 

3 

i 

28 

.3 

5 

29 

3 

il 

a8 

30 

.3 

31 

..J    ... 

Day. 

Oct. 

Nov. 

Dec 

JazL 

Feb. 

Mar. 

Apr. 

May. 

June. 

Aug. 

Sept 

1914—16. 
1  

as 

.3 

.3 

.8 

8.0 

3.4 
1.7 
1.7 
1.7 
1.7 

14 

.8 

1.2 

.8 

.8 

.8 
.8 
.8 
1.7 
3.4 

1.7 
L6 
1.2 
L2 
1.2 

.8 
.8 

1.2 
.8 
.8 

1-2 

1.2 
1.2 
.8 
.8 
.6 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

7.3 
IS 
8.6 
4.9 
4.9 

4.9 
4.9 
4.9 
4.0 
3.0 

Z4 
2.4 
1.7 
1.7 
1.7 

.8 

0.8 
.3 
.3 
.3 

1.7 

2.4 
.6 
.6 
1.2 
1.7 

4.9 
7.2 
4.9 
10 
1.7 

1.2 
1.2 
1.3 
1.2 
1.2 

1.2 
1.2 
1.7 
1.2 
1.2 

1.2 
1.2 
1.2 

1.3 
1.3 
1.3 

.8 
.8 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
L3 
1.3 

.8 
.8 

.8 
.8 
1.2 
1.2 
1.2 

1.2 
1.3 
1.3 
1.7 
3.4 

1.7 
3.4 
3.0 
3.4 
3.4 
2.4 

3.0 
3.0 
4.0 
4.0 
14 

2.4 
2.4 
3.0 
3.0 
3.0 

3.0. 
2.4 
3.0 
3.0 
2.4 

2.4 
28 
32 
38 
35 

38 
46 
56 
56 
60 

51 

54 

56 
120 
106 

114 

120 
120 
114 
114 

103 
lOS 
92 
92 
132 

120 
120 
120 
114 
114 

114 
108 
106 
108 
108 

108 
108 
108 
106 
108 

108 
103 
103 
103 
108 
103 

103 

98 
92 
92 
81 

81 
81 
70 
70 
60 

2  4 

J 

7.2 

l 

7.2 

{ 

7.2 

S 

7.2 

i^ 

7.2 

I 

6.0 

1 

6.0 

1...              

6.0 

ft 

6.0 

u 

1 
60  1 

4.9 

11 

56 
56 
51 
51 

51 
46 
46 
42 
42 

42 
42 

38 
38 
38 

38 

35 
82 
22 
20 

XI 

14 

10 
14 
fl.0 
19 

10 
10 
3.0 
3.0 
7.2 
8.0 

8.6 

B  .                         

10 

14...„ 

10 

IS                       

10 

K 

10 

n  . 

10 

a 

10 

tt. 

3.0 

» 

2.1 

8.0 

a 

14 

a...              .  ... 

14 

8 

2.4 

M 

14 

S 

3.0 

» 

14 

r !!I!!I.*M.... 

2.4 

a 

L2 

14 

B I 

14 

» 



.3 

.A 

3,0 

n 

KoTS.— Discharge  determined  by  indirect  method  for  shifting  control  July  20  to  Dec.  11, 1914,  and  from 
tvAdeflned  rating  curve  Ibr other  open-channel  periods.  Discharge  estimated  on  account  of  ice  as  follows: 
l.eiic«iid-foot,  Dec  13-27  and  29-31;  10  second-feet,  7  ... 

iboini  in  table. 


,  Jan.  1-19;  1.0  second-foot,  Jan.  21-29;  Feb.  U-30,  as 
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SUKFACE  WATER  SUPPLY,  1915,  PABT  X. 


Monthly  dUcJiarife  of  Jones-Innis-ZX  ditch  near  Paisley,  Oreg.,  for  the  period 
July  20,  19U,  to  September  SO,  1915, 


Month. 

Pisdiarge  In  second-feet. 

Run-off 
(totalin 
acre-feet). 

Acou- 

Maximum. 

Minimum. 

Mean. 

mey. 

1914. 
July20-31 

as 

10 
10 

a2 

.3 
.3 

a53 
3.06 
4.42 

13 

188 
262 

August ....^.T-r 

C. 

September 

C. 

The  pttiiod 

463 

1914-15. 
October 

3.0 
13 
4.9 

.3 
.« 
.8 
.3 
.3 
.8 

2.4 
92 
20 

0 

0 

2.4 

1.25 
1.93 
1.70 
1.61 
1.74 
1.41 

27.6 
110 

5&8 
0 

1.60 
&57 

77 
116 
105 
99 
96 
87 
1,640 

3,320 

96 
331 

November 

January 

February 

7.2 

ao 

120 
132 
108 

0 

7.2 
10 

March... 

April 

B. 

May!::::::::::::::::::::::.:::::::.::::::::::::::: 

C. 

June. ..r 

B. 

July 

Aupist 

B. 

September 

B. 

The  year 

132 

0 

17.6 

12,700 

SILVER  LAKE  BASIN. 
SILVER  OREEX  NEAR  SILYER  LAKE,  OREO. 

LocATioN.~In  the  SW.  i  sec.  28,  T.  28  S.,  R.  14  B.,  at  the  dam  site  of  the 
proposed  Egli  reservoir,  If  miles  southwest  of  Silver  Lake  post  office. 
Lake  Ck)UDty,  and  about  3  miles  above  mouth  of  Bridge  Creek. 

Drainage  abea. — ^221  square  miles. 

Records  available. — December  29,  1904,  to  March  81,  1907;  January  U,  1909, 
to  September  80,  1915. 

Gage. — Inclined  staff  on  right  bank,  directly  under  cable,  installed  July  24, 
1915;  read  once  daily  by  J.  H.  Gowdy.  Vertical  staff  on  right  bank,  10 
feet  above  cable,  was  used  April  5,  1912,  to  July  23,  1915.  An  inclined 
staff  at  the  sjte  of  the  present  gage  was  used  to  April  5,  1912,  and  read- 
ings made  from  it  have  been  reduced  to  the  same  datum  as  far  as  possible. 

Discharge  measurements. — ^Made  from  cable  or  by  wading. 

Channel  and  control.— Bed  composed  of  rocks  and  gravel ;  fairly  permanent. 

Extremes  or  discharge. — Maximum  stage  recorded  during  year,  1.95  feet 
March  20  and  21  (discharge,  86  second-feet) ;  the  flood  crest  may  have 
been  slightly  higher,  as  gage  was  read  only  once  daily;  minimum  stage, 
0.15  foot  August  7-8  (discharge,  0.8  second-foot). 

1905-1907  and  1909-1915:  Maximum  stage  recorded,  6.40  feet  at  4 
p.  m.  November  23,  1909  (discharge,  910  second  feet) ;  minimum  stage, 
August  7-8,  1915. 

Winter  flow. — Stage-discharge  relation  seriou.sly  affected  by  ice  in  1915;  flow 
estimated  from  observer's  notes  and  records  of  temperature. 

Diversions. — ^A  few  small  tracts  are  Irrigated  above  station. 

Regulation. — ^None. 

Accuracy. — Records  good,  except  for  periods  in  which  stage-discharge  relation 
was  affected  by  ice. 
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Discharge  measuremeniM  of  SUver  Creek  near  Silver  Lake,  Oreg.,  during  the 
year  ending  Sept,  50,  1915. 


DUm. 

Madeby- 

A 

1 
Dis- 
diaq[6. 

Date. 

Made  by- 

Oaee 
height. 

Dto- 
charge. 

D«.  U 

J.  E.  Stewmrt 

Fett. 

•  a68 

.«7 

L17 

"'Hi 

18.4 
31.1 

July  18 

P.V.Hodges 

FtH. 

a44 

.37 

^tz 

Mv.  13 

P.V.  HodgM 

do 

2,7 

Hqr   18 

do 

•  8tag»di9diargerelatiaii  may  have  been  slightly  affected  by  ice. 

DaOp  discharge,  in  second-feet,  of  SUver  Creek  near  Stiver  Lake,  Oreg.,  for  the 
year  ending  Sept.  50,  1915. 


D^. 

Oct. 

Nov. 

Dec 

Jan. 

Peb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8^ 

1     

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
10 

13 
12 
13 
13 
13 
13 

13 
13 
13 
12 
13 

13 
12 
13 
13 
12 

13 
12 
13 
13 
12 

12 
12 
12 
13 
13 

13 
10 
12 
13 
13 

12 
13 
12 
12 
10 

8 

10 
10 
10 
10 
8 

13 
14 
18 
13 

13 
10 
10 
10 
13 

31 
23 
21 
31 
21 

31 
21 
21 
21 
25 

2S 
26 
23 
21 
21 

21 
28 
25 
25 
23 

25 
25 
25 

21 
17 
13 
13 
13 

13 
18 
13 
16 
13 

13 
13 
13 
17 
35 

47 
41 

eo 

70 
86 

86 

78 
78 
78 
70 

43 

25 
48 
55 
70 
70 

78 
70 
70 
48 
55 

42 

36 
36 
30 
80 

83 

80 
35 
86 
42 

48 
55 
70 
55 
48 

48 
42 
36 
80 
80 

^ 

25 
25 
25 

23 
23 
23 
21 
21 

21 
21 
25 
80 
86 

86 
42 
42 
36 
86 

30 
80 
80 
36 
86 

80 
27 
27 
25 
25 

25 
34 
23 
28 
21 
21 

19 
22 
21 
10 
19 

16 
18 
20 

16 
17 
15 
17 
17 

15 
16 
16 
15 
15 

15 
16 
15 
14 
13 

16 
15 
13 
11 
18 

11 
0.5 
0.5 
7.4 
7.4 

6w5 
6w5 
7.5 
&6 
6.6 

6.0 
&0 
4.6 
4.6 
4.0 

4.0 
4.0 
4.0 
4.0 
8.4 

8.4 
3.0 
8.0 
3L9 
2L5 

2.6 
2.6 
2L5 
25 
8.0 
4.6 

2.8 
8.0 
2.6 
&0 
L6 

1.1 
.8 
.8 
Ll 
1.5 

1.1 
1.1 
Ll 
Ll 
Ll 

L5 
Ll 
L6 
L6 
Ll 

L6 
L5 
L6 
L5 
L5 

L5 
Ll 
Ll 
Ll 
Ll 
Ll 

Ll 
Ll 
Ll 
Ll 
Ll 

1.1 

1. 

1.     

t, ....... 

5. 

1. 

7       

I  I 

t. 

L6 

1       ...... 

1  5 

■. 

1.5 

n 

1.6 

a. 

1  6 

XL 

L6 

u,         .... . 

L6 

u. 

L5 

VL 

L5 

17       

L5 

3.    

L6 

3 

L6 

%, 

L5 

a  

1.5 

a^ 

n.     

2.0 
3.0 

31 

L8 

jL 

L8 

M. 

1.6 

r 

L5 

a. 

1.5 

B.        

L5 

■l 

L6 

a.~ 

Ii47fK. — Discharge  determined  from  three  fairly  well  defined  rating  curves,  applicable  Oct.  1  to  Peb. 
4,  FebL  •  to  Mar.  19,  and  Mar.  20  to  Sept.  80,  respectively.  Stage-discharge  relation  affected  by  ice  Dec  14 
»  Feftk  S;  flow  estimated  as  in  table. 

Monthly  discharge  of  SUver  Creek  near  SUrer  Lake,  Oreg,,  for  the  year  ending 

Sept,  50,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toUlin 
acre-feet). 

Accu- 

lUnlmiiir^^ 

Mean. 

racy. 

Ortokcr 

13 

13 

10 

16 

25 

86 

78 

42 

22 

11 
3.0 
2.0 

12 
10 

5 

6 
10 
13 
25 
21 
11 

ZS 
.8 

Ll 

12.6 
1L9 
6.9 
&9 
20.7 
40.2 
4L7 
28.0 
16.4 
4.85 
L41 
L46 

775 

708 

424 

424 

1,150 

2,470 

2,480 

1  720 

976 

296 

87 

87 

B. 

nmaber , 

B. 

C. 

tSSHZj 

D. 

SSSr^ 

B. 

i|rt 

B. 

^.... ..........:: 

B. 

Sal":::::::::::::::;:::;:::;;:::::::::::::::::: 

B. 

Jrity 

B. 

A^n-<    

B. 

^ 

B. 

B. 

-Bmymi..^ 

86 

.8 

16wO 

11,600 
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8ZLYEB  LAKB  VBAB  SZLTEB  ZAXE,  ORBO.    . 

Location. — ^In  lot  8,  sec.  11,  T.  29  S.,  B.  15  B.,  on  the  west  shore  of  the  lake,  a 
mile  south  of  the  Duncan  place,  and  9  miles  from  Silver  Lake,  Lake 
Coonty. 

Rbcords  AVAn.ABT.ie. — Occasional  readings  1905-1915. 

Gaob. — ^Vertical  staff  bolted  to  large  boulder,  used  in  1905  and  1906.  Since 
then  the  water  surface  has  been  referred  to  the  bench  mark.  Datum  of 
gage,  4,425.54  feet  above  sea  level,  according  to  surveys  by  the  Oregon 
Eastern  Railroad  and  United  States  Reclamation  Service. 

BzTBBMES  OF  STAGE. — ^Maxlmum  stage  during  recent  years,  16.5  feet  in  spring 
of  1904  (determined  from  high- water  marlos) ;  minimum  since  gage  was 
established,  7.55  feet  October  3,  1915 ;  lake  bed  was  dry  in  1889. 

Elevation,  in  feet,  of  Silver  Lake  near  Silver  Lake,  Oreg, 


1914. 

Aug.  2 11.15 

Nov.  2 9. 96 


1915. 

July   19 8.58 

22 8. 56 

Oct  8 7. 55 


XALHEUB  AND  HABNEY  LAKES  BASINa 
8ZLTIE8  RITXR  HEAR  BTTRHS,  OREO. 

Location.— In  the  SW.  \  sec.  81,  T.  21  S.,  R.  30  B.,  about  a  mile  above  Sylves- 
ter's ranch,  and  12  miles  northwest  of  Burns,  Harney  County. 

Drainage. — 940  square  miles  (measured  on  special  maps  issued  by  United 
States  Reclamation  Service  in  1915). 

Rkcobdb  available.— May  10,  1903,  to  July  24,  1906;  December  14,  1908,  to 
S^tember  30,  1915  (fragmentary). 

Qagk. — Gurley  water-stage  recorder  on  left  bank,  installed  December,  1911. 
Prior  to  December,  1911,  station  was  about  li  miles  downstream,  at  wagoo 
bridge  near  Parker's  house,  in  sec.  7,  T.  22  S.,  R.  30  B. 

DiscHABGB  MEASUREMENTS. — ^Mado  from  cablc  about  one-fourth  mile  below  gage 
or  by  wading. 

Channel  and  contbol. — Control  is  a  gravel  riffle  about  25  feet  below  gage; 
probably  shifts  in  high  water.  Above  gage  heights  of  13  feet  river  over- 
flows a  wide  area.  During  low  water  the  stage-discharge  relation  is  af- 
fected by  backwater  from  a  diversion  dam. 

Extremes  of  discharge. — Maximum  gage  height  from  water-stage  recorder, 
9.36  feet,  3.15  to  7.30  p.  m.  April  4  (discharge,  607  second-feet) ;  no  record 
of  minimum. 

1904-1906  and  1909-1915 :  Maximum  stage  recorded.  17.12  feet  April  15, 
1904  (discharge,  4,730  second-feet) ;  minimum  stage,  2.2  feet  September 
9-12,  1903  (discharge,  3  second-feet). 

Winter  Flow. — Stage-discharge  relation  not  seriously  affected  by  ice. 

Diversions. — ^A  large  area  of  land  in  the  headwaters  of  Sllvies  River  is  irri- 
gated with  flood  water. 

Regulation. — None. 

AoouBAOT. — Records  for  high  water  good,  but  no  reliable  low-water  records 
have  been  obtained  since  about  1911. 
The  following  measurement  was  made  by  H.  K.  Donnelly,  assistant  to  the 

State  engineer  of  Oregon : 

April  16:  Gage  height,  6.23  feet;  discharge,  303  second-feet 
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DaUff  discharge,  in  second-feet,  of  SUvies  River  near  Bums,  Oreg.,  for  the 
year  ending  Sept.  30,  1915, 


Diy. 

Oct 

Not. 

Mar. 

Apr. 

May. 

June. 

D^y. 

Oct 

Not. 

Mar. 

Apr. 

May. 

June. 

I 

40 
39 
39 
38 
38 

38 
38 

"62" 
03 

n 

438 
438 
518 
801 
501 

549 
498 
448 
408 
378 

368 
368 
358 
388 
306 

178 
303 
318 
308 
228 

22S 
183 
158 
168 
203 

228 
238 
228 
218 
213 

""68 

10 

288 
263 
248 
238 
213 

148 
123 
133 
128 
133 

128 
118 
128 
138 
148 

213 
203 
188 
178 
168 

158 
148 
148 
148 
148 

143 
143 
143 
183 
133 
130 

1 

17 

3 

18 

4 

19 

.. 

s 

20 

1 

21 

7 

22 

g 

23 !! 

9 

24 

10 

25 

U 

26 



B 

27 

H 

28::::  : 

14 

20 

468 
468 
468 

u 

118 

30 

81 

40 

Nor.— Discharn  determlziod  from  irelMeflned  ratine  cunre.  Discharge  May  23  and  24  interpolated. 
Mem  discharge  Mu.  11-14  estimated,  90  aecond-fBet;  Mar.  16-28,  250  seoond-feet.  Total  nm-oS,  Mar. 
Ml,  10,600  acre-feet;  Apr.  1-^,  18^200  acre-feet;  May  1-31, 11,100  acre-feet 

DOnSE  Jm>  BUTZXV  SITEB  MSAX  DIAMOVD.  OBBO. 

Location.— In  the  SW.  i  sec.  8,  T.  32  S.,  R.  321  B.,  at  mouth  of  canyon,  on  the 
P  ranch,  li  miles  aboTe  the  ranch  buildings,  about  25  miles  southwest  of 
Diamond,  Hamey  Ck>UDty,  and  40  miles  above  Narrows,  Harney  Ck>unty. 

Dbaikagk  a££a. — 200  square  miles  (measured  on  special  maps  prepared  by 
Garfield  Stubblefield). 

RiooBDS  AYAiLABLE.— May  22, 1910,  to  September  30, 1915;  also  January  26,  1909. 
to  July  31,  1910,  and  November  1-12,  1910,  at  station  below  several  diver- 
sion ditches. 

Gaol— Vertical  staff  on  left  bank;  read  daily  during  high  water  March  30  to 
August  14,  and  weekly  at  other  times,  by  Jesus  Achurra;  original  gage 
was  a  vertical  staff  on  right  bank  Just  below  wagon  bridge  near  ranch 
building. 

DiscHABGE  MEAsxTKEiosNTS. — ^Made  from  a  cable  75  yards  above  gage  or  by 
wading. 

Channel  and  oontbol. — ^Bed  composed  of  gravel  and  sand ;  one  channel  at  all 
stages.  Banks  covered  with  dense  growth  of  willows  and  underbrush; 
subject  to  overflow  at  flood  stages.  Gage  has  been  raised  considerably 
siDce  1913,  but  was  not  checked  with  level  until  1916.  Gage  readings  used 
as  read. 

ExTiEMEs  OF  DISCHABGE. — ^Maxlmum  stage  recorded  during  year,  6.4  feet  at 
7.30  p.  m.  May  3  (discharge,  2,060  second-feet) ;  minimum  stage,  1.8  feet 
December  18  to  February  6  (discharge,  26  second-feet). 
1909-1916 :  Maximum  and  minimum  occurred  in  1915. 

Wnma  vtx)w. — Stage-discharge  relation  not  seriously  affected  by  Ice;  open- 
channel  rating  curve  assumed  applicable. 

Diversions. — ^Present  gage  is  above  all  irrigation  ditches. 

Regulation. — ^None. 

AccuEAOT. — ^Records  fbir.  During  the  spring  river  is  subject  to  considerable 
diurnal  fluctuations  and  much  of  the  water  from  the  melting  snow  may 
pass  the  station  at  night,  when  no  record  would  be  obtained. 

GooPBATioH.— Field  data  furnished  by  the  Blitzen  Valley  Land  Co. 
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Discharge  measurementM  of  Donner  und  Blitzen  River  near  Diamond^  Oreg^ 

during  the  year  ending  Sept.  SO,  1915, 

[Made  by  A.  H.  Page.] 


Date. 

hd^t. 

Dis- 
charge. 

Date. 

heSK. 

Dis- 
diarge. 

May  3 

Feti. 
2.65 
2.53 

275 

July  18 

Ftet. 
1.60 

M.5 

June  17 

Daily  discharge,  in  second-feet,  of  Donner  und  Blitzen  River  near  Diamond, 
Oreg.,  for  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

58 

58 

32 
82 
32 
32 
32 

32 
34 

35 
37 
39 

40 
42 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 

51 
58 
65 
75 

75 
85 
05 
95 
85 

86 
06 
96 
95 
95 

105 
118 
118 
118 
105 

105 
130 
142 
155 
168 

220 
168 
105 
85 
85 

85 
118 
168 
142 
130 

130 
142 
1,070 
490 
470 

795 
682 
660 
570 
660 

1,270 
1  440 
1,400 
1,120 
1,070 

886 

750 
760 
682 
638 

615 
570 
490 
470 
450 

358 
340 
305 
288 
288 
270 

270 
270 
240 
225 
210 

255 
822 
305 
305 
340 

270 
210 
155 
168 
180 

210 
210 
210 
210 
105 

180 
168 
155 
143 
105 

106 
105 
105 
105 
105 

118 
118 
130 
130 
130 

130 
168 
168 
155 
143 

130 
118 
118 
118 
118 

105 
95 
85 

75 
65 

65 
65 
65 
65 
05 

58 
50 
60 
50 
60 
60 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 

2 

26 

3 

4 

42 

5 

32 

6 

26 

7 

58 

8 

.  58 

9 

26 

10 

11 

A9 

12 

32 

i2' 

13 

32 

•  42 
85 
85 

35 
35 
35 
35 

14 

58 

15 

58 

16 

26 



17 

18 

42 

19 

26 

20 

32 

35  

21 

65 

37 

35 
35 
35 
35 
35 

35 
35 
35 

22 

23 

26 

24 

25 

42 

26 

26 

27 

32 

28 

65 

37 

29 

35  

30 

26 

36  . 

31 

* 

37  

Note.— Discharge  Oct.  1  to  May  2  determined  from  poorly  defined  rating  curve;  May  3  to  Sept.  30  from 
fftirly  well  defined  rating  curve.    Discharge  interpolated  for  days  in  March  and  August  when  gage  was  not 

Monthly  discharge  of  Donner  und  Blitzen  River  near  Diamond,  Oreg,,  for  the 
year  ending  Sept,  SO,  1915, 


Month. 


Disdiarge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off 
total  (in 
acre-feet). 


Accu- 
racy. 


October.... 
November. . 
December.. 
January.... 
February... 

March 

AprU 

Y^7 

June 

July 

August 

September.. 


75 
220 
1,440 
340 
168 
42 
42 


:i: 


The  year. 


1,440 


32 
75 
180 
105 
50 
35 
42 


60.8 
49.6 
29.5 
26.0 
30.5 
42.8 

116 

640 

201 
98.4 
38.0 
42.0 


3,740 
2,960 
1,810 
1,600 
1,690 
2,630 
6,900 
39,900 
12,000 
6,050 
2,340 
2,600 


116 


84,100 
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DOnXR  Jm>  BLITZBV  SITEB  VBAS  VAUtOWB,  OBBO. 

Location.— In  the  NB.  i  sec.  26,  T.  29  S.,  R.  31  E.,  at  the  **  grain  camp/*  at 
bridge  immediate  below  the  Intake  of  the  Buena  Vista  canal,  2  or  3 
miles  above  the  mouth  of  Keiger  Creek,  and  about  25  miles  south  of 

Narrows,  Harney  County. 
Dbainagb  abxa. — ^Not  measured. 
BicosDs  AVAiLABLB. — ^Msrch  21  to  July  31,  1915,  ^dien  records  weare  suspended 

because  no  observer  was  available. 
Gags.— Vertical  staff  on  west  abutm^it  of  bridge;  read  once  daily  by  W.  F. 

Edwards. 
DiscHASGE  MKAsuBEMKNTS. — ^Msde  from  cable  about  70  feet  below  gage. 
Chahnel   and    contbol. — ^Artificial   channel,,  excavated    in   clayey    materiaL 

Banks  fairly  even  and  not  subject  to  overflow;  control  not  defined. 
Extremes  of  dischabgs. — Maximum  stage  recorded  during  year,  5u2  feet  May 

16  (discharge,  392  second-feet) ;  minimum  stage  recorded,  1.7  feet  April  16 

(discharge,  17  second-feet). 
WnvTEB  fiiow. — No  records  during  period  when  stream  was  frozen. 
DiFiBsioNs. — ^In  addition  to  the  Buena  Vista  canal  and  a  small  ditch  taking 

oat  from  river  Just  above  gage,  14,000  acres  of  the  P  ranch  lands  are 

irrigated  by  spring  flooding  from  the  river  and  its  tributaries.    (See  p.  289 

for  records  on  Buena  Vista  canaL) 
BwuLATiON. — ^The  diversion  dam  above  the  gage  backs  the  water  up  4  or  5 

miles,  and  the  pondage  thus  created  may  affect  materially  the  discharge 

of  a  day  or  two. 
iocuRACT. — ^Records  good;  rating  curve  excellent,  but  gage  readings  may  not 

give  accurately  the  mean  for  a  day  or  even  for  a  week. 
Cooperation. — Field  data  furnished  by  Blitzen  Valley  Land  Ck). 

Discharge  measurementM  of  Banner  und  Blitzen  River  near  Narroto9,  Oreg^ 

during  the  year  ending  Sept,  SO,  1915, 

[Made  by  A.  H.Page.) 


Date. 

hei^t. 

Dis- 
charge. 

Date. 

hel^. 

Di9- 

diarge. 

Apf.». 

Fteu 
2.52 
4.03 
4.48 

268 
245 

June  21 

Feet. 
Z.97 
1.82 

"•^i& 

M^r:;..:::: ::::;;::;::;: 

Atig.28 

82.9 

lOIMlO 

DoUy  discharge. 

in  second-feet,  of  Donner  und  Blitzen  River 
Oreg,,  for  the  year  ending  Sept.  SO,  1915, 

near 

Narrows, 

Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

1.. .  . 

87 
03 
03 
87 
03 

87 
87 
60 
75 
00 

60 
76 

eo 

00 
63 

00 
106 
113 
127 
180 

300 
300 
217 
160 
165 

170 
180 
203 
300 
344 

247 
217 
344 
300 
247 

170 
203 
232 
232 

217 

232 

101 
281 
247 
217 

67 
63 
60 
60 
63 

151 
127 
120 
120 
113 

106 
00 
03 
03 
87 

16 

27 
32 
37 
75 
52 

57 
63 
57 
52 
47 

57 
57 
75 
75 
00 

302 
180 
101 
203 
217 

203 
101 
180 
180 
180 

170 
160 
160 
170 
180 
203 

203 
180 
170 
170 
170 

160 
160 
151 
63 
63 

68 
57 
57 
63 
68 

75 

2 

17 

63 

3 

18 

57 

4 

10 

52 

5.... 

ao 

52 

ft 

21 

87 
00 
81 
87 
03 

87 
81 
75 
87 
81 
03 

47 

7 

22 

47 

8 

23 

42 

9 

24 

42 

10 

25 

42 

n 

26 

47 

12. 

27 

47 

18 

28 

52 

14 

20 

52 

15 

30 

57 

31 

57 

Non.~Dlsd}arRe  determined  from  a  weU-def  ned  rating  enn  e.  Besults  June  24  to  July 5  may  be  in 
flnor,or  the  Buena  Vista  canal  may  have  been  diverting  some  water,  I  ut  the  more  probable  explanation 
•(the  decrease  In  discharge  is  that  ifater  was  turned  into  one  or  more  of  the  ditches  on  the  R  ranch  at  the 
btgimOng  and  tamed  out  at  the  end  of  the  period. 
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Monthly  discharge  of  Donner  und  Blitzen  River  near  Narroi09,  Oreg,,  for  the 
year  ending  Sept,  SO,  1915, 


Month. 

Diaoharse  tn  seeond-^eet. 

Run-off 
(total  in 
acre-feet). 

Aoen- 

Maximam. 

Mlnimam. 

Mean. 

raoy. 

March  21-31 

M 

W 
393 
344 
151 

76 
27 
W 

57 
42 

86.5 
M.2 

198 

179 
72,9 

1,800 
4,060 
12,200 
10,700 
4,480 

B. 

AprU 

B. 

k^::::::::::::::::::::;::::::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

The  period 

33,300 

Combined  discharge  of  Donner  und  Blitzen  River  and  Buena  Viata  canal  near 
Narrows,  Oreg,,  for  the  year  ending  Sept,  50,  1915. 


Mcoth. 

Discharge  in  8econd4Mt. 

Run-off 
(total  in 
acre-leet). 

iffrximuni- 

MtTiimiiTn. 

Mean. 

Manh  31-31 

147 
109 
479 
344 
161 

81 
96 
179 
67 
42 

101 
117 
283 
186 
72.9 

3.210 

April. 

6,900 

May..::::::;:::::::::::.:::::::::::::::::::;:::::::;:::: 

17,400 

Jtme. ., 

11.100 

juSr..;;:;:::;;:;:;;:;;;;:;:;:;:;::;::;;;::;:;;;;;;::::;; 

4,480 

The  period 

42,200 

NoTB.— See  p.  230  for  records  of  Buena  Vista  canal  near  Narrows,  Oreg. 

mrD  CREEl^  HEAR  DIAMOVD,  OREO. 

Location. — In  sec  4,  T.  32  S.,  R.  321  B.,  one-fourth  mile  east  of  the  ranch 
field,  about  2  miles  east  of  the  P  ranch  buildings,  and  about  23  miles 
southwest  of  Diamond,  Harney  County. 

Drainage  abea. — 30  square  miles  (measured  on  special  maps  prepared  by  Gar- 
field Stubblefield). 

Records  ayahablb  — ^March  18,  1911,  to  September  30,  1915. 

Qagb. — ^Vertical  staff  driven  into  bed  of  creek  on  left  bank;  read  once  daily 
October  1-10,  March  26  to  August  14,  and  once  or  twice  a  week  for  rest 
of  year,  by  Jesus  Achurra. 

Discharge  measurements. — Made  from  footbridge  near  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  dean  sand;  shifting.  Control  not 
defined. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.65  feet  at 
6.30  p.  m.  May  8  (discharge  estimated  from  extension  of  rating  curve  as 
154  second-feet) ;  minimum  stage,  1.3  feet  August  21  and  28,  1915  (dls- 
.    charge,  0,1  second-foot). 

1911-1915:  Maximum  and  minimum  occurred  in  1^15. 

Winter  flow. — Stage-discharge  relation  apparently  not  affected  by  Ice. 

Diversions. — ^None  above  station. 

Regulation. — None. 

AoouRAOT. — ^Records  are  poor,  but  are  valuable  in  conjunction  with  those  on 
Donner  und  Blitzen  River  and  Bridge  Creek,  in  showing  the  total  run-off 
above  the  mouth  of  Keiger  Creek. 

GooFKRATioN. — Ficld  data  furnlshecl  by  Blitzen  Valley  Land  Co. 
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Discharge  measuremerU^  of  Mud  Creek  near  Diamond,  Oreg,,  during  the  year 

ending  Sept,  SO,  1915, 
[liad«byA.S.PaeB.) 


Date. 


Mftj  t.. 

If. 


bright. 


Ftet. 
2.87 
L8B 


Di»- 
oharge. 


Sec-fi. 
17.6 
<10 


Date. 


July  10. 


Oan 
heij^t. 


Feet. 
1.90 


Dl». 
charge. 


Sec-fL 

ai 


Dotty  discharge,  in  second-feet,  of  Mud  Creek  near  Diamond,  Oreg.,  for  the  year 

ending  Sept,  SO,  1915. 


Day. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

ao 
.« 
.« 

.6 
.6 

.6 
.0 

.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 

:l 

.8 

:l 

.8 
.8 
.8 
.8 

"as* 

as 

a« 

LO 

1.0 
1.2 
1.2 
L4 
1.7 
1.7 

L7 
1.7 
3.8 
2.8 
&8 

2.8 
2.8 
X3 
X8 
2.8 

2L8 
S.2 
S.2 
8.2 
S.2 

S.2 
S.2 

8.2 
S.2 
4.2 

4.2 

4.8 
4.2 
3.7 
S.2 

S.2 
3.2 
3.7 
4.2 
t.2 

7.S 
8.7 

70 

21 

21 

22 

21 
21 
21 
24 

80 
88 
60 
47 
39 

30 
24 
23 
22 
19 

19 
18 
18 
17 
16 

12 
12 
11 
11 

ia2 
ia2 

ia2 
ia2 
7.4 
7.4 
&0 

8.8 
8.8 
8.0 
8.0 
7.7 

7.4 
7.4 
6w7 
6i7 
6i7 

6.7 
7.4 
6.7 
6.0 
&0 

5.4 
5.4 
5.4 

6.4 
4.8 

4.8 
4.8 
3.8 
3.3 
3.S 

3.S 
3.3 
3.3 
3.3 
S.3 

3.3 
S.S 
3.3 
3.3 
3.3 

S.S 

2.8 
&8 
2.4 
2.4 

L6 
1.0 
1.2 
1.2 
.8 

.8 
.8 
.8 
.8 
.8 

.4 
.4 
.4 
.1 
.1 
.1 

ai 

2 

a4 

a4 

S 

4 

0.1 

5 

.4 

< 

**"*8' 
.8 

.4 

7 

8 

9 

.4 

10 : 

.4 

11 

.8 

.4 

,1 

12 

13 

**".*8" 

.8 

* 

14 

IS 

.4 

1$ 

.4 

17 

18 

.2 

19 

"",S 

•* 

.4 

a» 

a 

21 

.8 

.4 

n 

M 

25 

•* 

.4 

.2 

S 

27 

s 

.8 
.8 

•* 

*"*.T 

.4 

9 

» 

u 

• 

Note.— Discharge  Oct.  1  to  May  2  determined  from  a  poorly  defined  rating  curve;  May  3  to  Sept.  30^ 
from  a  fairly  well  defined  rating  curve.  Discharge  interpolated  for  days  in  October,  March,  and  August, 
^len  gage  was  not  read. 

Monthly  discharge  of  Mud  Creek  near  Diamond,  Oreg,,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  seoond-feet. 

RunrOff 
(total  in 
acre4eet). 

Accu- 

Maximum. 

Iffinfmn™, 

Mean. 

racy. 

OdMm 

as 

as 

ars 

.80 
.49 
.40 
.40 
.79 
3.28 
26.6 

aoo 

L80 
.10 
.16 

46 

48 

80 

26 

22 

49 

195 

1,640 

S93 

U6 

6 

9 

D. 

Iff^vefBber    . . ^ . u...... 

D. 

THctmber 

D. 

D. 

rMxrauy. 

D. 

Man^ 

L7 
6.2 

88 

ia2 

3.3 
.1 

.6 
1.7 
7.8 
3.3 
.1 
.1 

D. 

tS?!::::;::;::::::::::-::::::::::::::::::::::::- 

D. 
C 

jS:::;:::;:::::::::::::::::::::::::::::::::::::: 

C 

Jnly 

C 

Awust.      ...             

D. 

BtXmiwr 

D. 

The  year.,. 

3.66 

2,680 
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SUBPACE  WATER  SUPPLY,  1915,  PAET  X. 


BBIDOE  CREEK  KEAE  DIAXOVD,  OES0. 

Location. — ^In  sec  34,  T.  81  S.,  R.  321  E.,  one-fourth  mile  east  of  the  ranch  fl^d, 
about  4  miles  northeast  of  the  P  ranch  buildings,  and  about  20  miles  south- 
west of  Diamond,  Harney  Oounty. 

Drain  AGE  area. — 35  square  miles  (measured  on  map  of  United  States  Reclama- 
tion Service). 

Records  available. — ^March  18  to  August  31,  1911 ;  January  1,  1912,  to  Septem- 
ber 30, 1915. 

Gage. — Vertical  staff  on  left  bank ;  read  daily  April  1  to  August  14,  and  weekly 
at  other  times,  by  Jesus  Achurra. 

Discharge  iceasitreicents. — ^Made  from  footbridge  near  gage. 

Channel  and  control. — ^Bed  composed  of  alluvium  and  day;  shifts  slightly. 
One  channel ;  banks  not  subject  to  overflow. 

BxTREiCEs  or  DISCHARGE. — ^Maxlmum  stage  recorded  during  year,  4.85  feet  at  6 
p.  m.  May  3  (discharge,  106  second-feet) ;  minimum  stage,  1.6  feet  January 
2  to  April  27  (discharge,  8  second-feet). 

1911-1915:  Maximum  stage  recorded,  4.85  feet  May  3,  1915  (discharge, 
166  second-feet) ;  minimum  discharge,  7  second-feet  (gage  height,  1.85  feet), 
February  24  and  25,  1912. 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice  on  account  of  large 
volume  of  flow  from  springs. 

Diversions. — ^None  above  station. 

Regulation. — ^None. 

AocTTkAOY. — Records  for  1915  good. 

Ck)OPERATiON. — Field  data  furnished  by  Blitzen  Valley  Land  Co. 


Discharge  measurements  of  Bridge  Creek  near  Diamond,  Oreg.,  during  the  year 

ending  Sept.  SO,  1915, 

(Made  by  A.  H.  Page.] 


Date. 


Gage 
height. 


Di». 
charge. 


Date. 


Gage 
hei^t. 


Di». 
charge. 


May  8. . 
June  19. 


Feet. 
1.88 
1.60 


8ec.4t. 
17.0 
0.6 


July  19.. 


Feet. 
1.61 


8ec.4i, 
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Daily  discharge,  in  second-feet^  of  Bridge  Creek  near  Diamond,  Oreg,,  for  the 
year  ending  Sept,  SO,  1915, 


Diqr. 

Oet. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

B^pt, 

1 

13 

13 

• 

10 
10 
10 

11 
14 

80 
30 
28 

10 
14 
14 
12 
14 

37 
30 
3S 
33 
31 

17 
16 
14 
14 
13 

U 
11 
11 
11 
11 

11 

11 
11 
11 
11 
U 

11 
U 
11 

li 

U 
11 
11 

u 
11 

u 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

2 

8 

3 

4 

10 

S 

13 

« 

8 

8 

12 

S 

12 

9 

8 

10 

u. 

10 

12. 

11 

U 

8 

8 

14 

13 

U 

13 

16 

8 

17 

18 

IP 

li 

10 

» 

8 

8 

a 

13 

13 

tL 

21 

8 

24 

fi. 

10 

21 

10 

T 

8 

8 

X    

13 

13 

.• 

21 



* 

38 

8 

31 

IfotB.— Dlacliaife  detannined  from  well-deflned  rattng  ourve;  interpolated  for  days  in  Angost  when 
yift  was  mot  road. 

Monthly  discharge  of  Bridge  Creek  near  Diamond,  Oreg,,  for  the  year  ending 

Sept,  SO,  1915. 


HontlL 

DJaohargeinaeoondfeet. 

Rim-ofl 

Aoco- 

Hinimom. 

Mean. 

racy. 

Oilobv 

12.0 
1X0 
10.8 
8.0 
8.0 
8.0 
8.2 
17.7 
10.8 
10.0 
10.0 
10.0 

788 
714 
064 
492 
444 
402 
488 
1,000 
643 
616 
615 
505 

B. 

Novubar. 

F. 

Daeanbar 

B. 

Hmivr 

* 

B. 

r4*FmvT    * 

B. 

itoS!^::::::::::::::::":::::::::::::::::::::;:: 

B. 

ApriL 

10 
80 
11 
10 

8 
11 
10 
10 

B. 

^-:::::;:::::;::::::.':::::::::::::::::::::: 

B. 
B. 

Joly. 

B. 

Aofivt         .      . .   

B. 

Bi^^ber 

B. 

nieyear 

80 

10.5 

7.fi00 

BT7EVA  YISTA  CAHAL  VBA&  VAB&0W8,  OBBO. 

LocATioH.— In  the  NE.  i  sec.  26,  T^  29  S.,  R.  81  E.,  at  bridge  over  canal,  800 
feet  below  Intake,  and  opposite  station  on  Donner  und  Blltzen  River  at 
the  "  grain  camp,"  about  25  miles  south  of  Narrows,  Harney  Ck>imty. 

Reoobds  availablx. — March  25  to  June  7,  1915. 

Qage.— Vertical  staff  on  pier  of  bridge ;  read  once  dally  by  W.  F.  Edwards. 

DifiCHAiuiE  MKAsxTBEHSNTS. — ^Made  from  bridge. 

Ghaniiel  and  oontbol. — Canal  Is  abont  4  feet  deep,  excavated  In  a  clayey 
material.  A  dam  across  canal  about  one-fourth  mile  below  gage  acts  as 
eontrol,  bat  this  Is  not  disturbed  during  the  Irrigating  season. 
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SURFACE  WATER  SUPPLY,  1915,  PART  X. 


ExTBEMEs  OF  DI8CHABGE. — ^Maximum  stage  recorded  daring  year,  4.6  feet  Biay 

14  (discharge,  179  second-feet).    Canal  dry  at  times. 
Winter  flow. — Water  turned  out  during  extremely  cold  weather. 
AccuBACY. — ^A  curve,  based  on  measurements  made  in  1915  and  1916,  has  been 

obtained,  and  records  are  fair.    « 
Cooperation. — Field  data  furnished  by  Blitzen  Valley  Land  Co. 

This  canal  diverts  water  from  left  bank  of  Donner  und  Blitzen  River,  In 
the  NE.  i  sec.  26,  T.  29  S.,  R.  31  E.,  to  irrigate  marsh  hay  lands  on  west  side 
of  Donner  und  Blitzen  River. 
The  following  discharge  measurement  was  made  by  A.  EL  Page: 
May  7,  1915:  Gage  height,  3.47  feet  (discharge,  91.1  second-feet). 


Daily  discharge,  in  second-feet,  of  Buena  Vista  canal 
the  year  ending  Sept,  30,  1915, 

near  Narrows,  Oreg.,  for 

Day. 

Har. 

Apr. 

May. 

June. 

Day. 

Mar. 

Apr. 

May. 

June. 

1 

21 
17 
2S 
21 
^    17 

2S 
21 
33 
38 
29 

43 
48 
43 
43 
29 

80 
80 
87 
87 
94 

115 
108 
73 
73 
87 

87 
101 
131 
179 
106 

87 
80 
0 
0 
0 

33 

17 

1«. 

106 
108 
101 
94 
00 

00 

eo 
eo 
eo 

54 

43 
38 
43 
48 
73 

80 
73 
78 
80 
87 

87 
80 
78 
66 
66 

00 
00 
00 
00 
06 
80 

2 

17 ^.. 

3 

18 

4  ,,,  

19 

6 

20 

6 

21 

7 

22 

8 

23 

9 

34 

10 

26 

54 

43 
4 
13 
17 
13 
17 

u 

26 

12 

27 

13 

28 

14 

29 

16 

30..: 

31 

Not*.— Discharge  determined  from  a  rating  curve  fairly  well  defined  between  40  and  120  aeeond-fMt 
based  largely  on  measurements  made  in  1916.    Water  turned  Into  canal  Mar.  26  and  stoat  off  on  Jvtob  7. 


Monthly  discharge  of  Buena  Vista  canal  near  Narrowt 

ending  Sept,  SO,  1915. 

,  Oreg^ 

for  the 

pear 

Hcoth. 

Discharge  in  seoond-feet. 

Run-<^ 
(total  In 
acre-feet). 

Aocn- 

Ifm-rimntn. 

Iffwimnm- 

Mean. 

racy. 

Mnr^b  2{h31 

54 

108 
179 
87 

4 
17 
60 

0 

23.0 
48.8 
85.2 
31.0 

319 
2,900 
'5,240 

'430 

c. 

April : 

c. 

fiay!:::::;:::::::::::::::::::::::::::^::::::::::  : 

B. 

Jxiiwl-7 

c. 

Th«r«H<vi 

8,890 

SILYEK  O&EES  ABOVE  &ILET,  OB£G. 

Location.— In  the  NW.  i  sec  30,  T.  22  S.,  R.  26  B  at  Cecil  ranch,  3  miles 
below  junction  of  Nichols  Creek,  and  about  12  miles  above  Riley,  Harney 
Comity. 

Drainage  absa. — ^260  square  miles  (measured  on  maps  of  United  States  Rec- 
lamation Service). 

Records  available. — ^Aprll  19,  1904,  to  July  14, 1906 ;  February  16  to  December 
12,  1909;  April  6  to  October  19,  1910;  and  flood  periods  1911,  1912,  1914* 
and  1915. 

Ga«.— Vertical  and  inclined  staff  on  right  bank,  one-fourth  mile  above  Cecil 
ranch  house  and  100  yards  above  point  where  creek  divides  into  three 
aiannels,  installed  December  5,  1910;  read  once  daily,  and  high  water 
daring  the  nights  noted  by  Glen  Garret    Original  gage^  read  1904  to  1906^ 
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was  attached  to  timlters  on  left  downstream  side  of  bridge  over  left  or 
main  channel,  at  the  ranch  bnlldlnss  where,  creek  Is  dlTlded  Into  three 
channels.  A  second  gage,  100  yards  npstream  from  bridge,  was  Installed 
January  14,  1900,  and  read  nntll  October  19, 1910. 

I>iBCHAB<iB  icKiLSTTBEMKiTTS. — ^Msdo  from  cablo  about  100  yards  below  gage. 

Chahkkl  and  ooittbol — ^Bed  composed  of  dean  gravel;  not  likely  to  shift 

ExTBEincs  OF  DiscHABGS. — ^Blsxlmom  stage  recorded  during  year,  6.0  feet  night 
of  April  3,  observed  from  high-water  marks  the  next  morning  (discharge, 
610  second-feet).  Stream  goes  practically  dry  each  year  at  about  sero  gage 
hefght 

1904-1906  and  1909-1915:  Maximum  stage  recorded,  18.95  feet  on  orlgl* 
i^  sage,  observed  from  high-water  mark  April  14,  1904  (discharge,  1,760 
second-feet). 

WnfTEB  iTLow. — Stage-discharge  relation  seriously  affected  by  ice;  no  records 
during  winter  in  recent  years,  as  stream  is  practically  dry. 

Divntsioifs. — ^Practically  no  land  irrigated  above  station. 

RBGrux^^TiON. — ^None. 

Acou&^cT. — High-water  part  of  rating  curve  is  subject  to  error,  as  no  meas- 
urements were  made  in  1915  above  low  water ;  results  fair. 
The  following  measurement  was  made  by  R.  D.  Ox^)er: 
April  27,  1915:  Gage  height,  1.20  feet;  discharge,  42.8  second-f^et 


DMw  aUeharffe,  in 

aeoond-feet,  of  SUver  Creek  above  Rilev, 
period  Mar.  U  to  May  5, 1915. 

Oreff 

.,  for  the 

Day. 

Mar. 

Apr. 

May. 

iHty. 

Mar. 

Apr. 

May. 

!>•/. 

Mar. 

Apr. 

May. 

1. 

402 
889 
441 
558 
480 

876 
360 
834 
288 
230 

40 
40 
43 
43 

87 

11 

307 
104 
134 
OB 
86 

00 
86 
00 
81 

77 

31 

3 

122 
104 
104 

170 
170 
837 
610 
438 
403 

78 
66 
63 
66 
66 

63 
40 

46 
48 
48 

1 

11 

22. 

1 

18. 

38. 

34. 

4.  . 

14 

33 

10 
80 
53 
23 
33 

i_ 

16. 

36. 

1 

16 

36. 

1 

17 

27 

1 

18. 

38. 

1. 

10. 

30. 

Ml  .  ..    ... 

aoi 

30. 

3L 

NoTB.'Dl9ehar80  detorminpd  from  a  fidrly  well  defined  rating  curre. 
Monthly  discharge  of  SUver  Creek  ahove  RUey,  Oreg.,  for  the  period  Mar.  H  to 


May  5, 1915. 

Month. 

DIscfaarge  in  aeoood-feet. 

Rim-off 
(total  in 
acre-feet). 

AeojOL 

jftaxunum. 

T|irjn|iTH'iifi ., 

Mean. 

laoy. 

Mmrh  11-31 , „-,,-_-- 

610 
668 

49 

10 
48 

87 

160 
182 
44.3 

6,710 

10,800 

438 

C 

AtwO     

C 

Sw:::::::::::;::::::;:::::::;::::;:::::::;:;: 

B. 

Tbeveilod 

16,000 

NoTB.—The  nm-off  durinc  period  not  covered  by  records  was  probably  less  than  1,000  acre-feet 
CATLOW   VALLEY  DBAINAGE   BASIN. 
HOME  OXKEK  HSA&  BEOKLET,  O&EO.^ 

Location.— In  the  NE.  i  sec.  10,  T.  35  S.,  R.  32  E.,  at  the  mouth  of  canyon, 
half  a  mile  aboTO  Home  Creek  ranch  buildings,  12  miles  southeast  of 
Beckley,  and  about  60  miles  south  of  Narrows,  Harney  (bounty. 

iPabliahrd  In  Water-Supply  Paper  810,  1911,  aa  Home  Creek  near  Narrowa,  Oreg. 
16345*— 18— WSF  410 ^16 
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SURFACE   WATER  SUPPLY,  1915,  PART  X. 


Dbainaok  abea. — Not  measured. 

Hecobds  atailablk.— April  21  to  July  31,  1911;  February  10  to  July  31,  1912; 

April  1  to  June  30,  1915. 
Gaqe. — Vertical  staff  on  left  bank;  read  once  daily  by  Judd  Wise.    A  similar 

staff  at  practically  the  same  site  but  different  datum  was  used  in  1911  and 

1912. 
Discharge  measurements. — Made  from  foot  plank  near  gage  or  by  wading. 
Channel  and  control. — Bed  composed  of  heavy  gravel  and  boulders;   may 

shift  in  extreme  Hoods. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.0  feet  May  5 

(discharge,  165  second-feet).    The  measurement  of  January  16,  1.0  second- 
foot,  probably  represents  the  smallest  flow  that  this  station  ever  reaches. 
1911-12  and  1915:  Maximum  stage  recorded,  4.7  feet,  on  old  gage,  April 

27,  1912  (discharge,  330  second-feet) ;  minimum  discharge,  1.0  second-foot 

January  16,  1915. 
Winter  flow. — Creek  freezes  solid  and  water  overflows  the  ice  in  severe 

winter. 
Diversions. — ^None  above  station;  most  of  the  water  of  the  creek  is  used  for 

flood  irrigation  on  the  hay  lands  of  the  Home  Creek  ranch. 
Rbguu^tion. — None, 
AoouBAOT.  —  Records  fair;   probably  considerable  diurnal  fluctuation  In  tbe 

spring;  records  for  1912  are  subject  to  error,  as  no  meaaurements  were 

made  during  that  year. 
Cooperation. — ^Field  data  furnished  by  Blltzen  Valley  Land  Co. 

Discharffe  measurements  of  Home  Creek  near  Beckley^  Oreg,,  during  the  year 

ending  Sept,  SO,  1915, 

iMadebyA.  H.Page.) 


Date. 

hd^lTt. 

Di». 
charge. 

Date. 

hei^t. 

Dls- 
charge. 

Jan  10 

Feet. 
1.84 
3.80 
2.80 

'"Hi 

141 
40.9 

May  27 

FM. 
2.42 
1.85 

8ee.-n. 
lo  0 

May  4 

July  18 

2.4 

^  «::::::::::::::::::::::::::: 

Daily  discharge,  in  second-feet,  of  Home  Creek  near  BecMey,  Orcg,,  for  the 
periods  Feb,  10  to  July  51,  1912,  and  Apr,  1  to  June  SO,  1915. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

D*y. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1912. 

4.0 
4.0 
2.6 
1.6 
1.5 

1.0 
1.5 
2.5 
4.0 
4.0 

4.0 
6.0 
4.0 
4.0 
2.5 

102 
210 
240 
185 
113 

124 
225 
147 
265 
171 

159 
135 
62 
29 
53 

124 
113 
171 
159 
171 

159 
183 
171 
196 
147 

150 
135 
183 
150 
171 

53 
62 
53 
53 
53 

62 
29 

53 
86 
44 

29 

36 
23 
44 
23 

6.0 
4.0 
1.5 
4.0 
2.5 

4.0 
1.5 
6.0 
1.0 
6.0 

4.0 
4.0 
1.5 
8.0 
2.5 

1912. 
16 

14 
36 
62 
53 

14 

11 
8.0 
6.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
6.0 
8.0 

6.0 
11 

4.0 
29 
14 

18 

91 
124 

91 

71 
124 

44 
53 
36 
53 
36 

53 
62 

147 
91 

196 

310 
330 
210 
124 

113 

147 
225 
171 
210 
150 

183 
171 
71 
53 
147 

62 
58 
44 
159 
44 
53 

23 
29 
23 
44 
28 

29 
23 
44 
23 
23 

14 
18 
16 
14 
18 

4.0 

17 

1.6 

18 

6.0 

19 

4.0 

20 

1  6 

21 

4.0 

22 

2.5 

23 

1.5 

24 

4  0 

10 

2.6 

4.0 
2.6 
6.0 
4.0 
8.0 

25 

4.0 

11 

26 

1.6 

12 

27 

4.0 

18 

28 

2.6 

14 

29 

1.6 

16 

30 

2.6 

81 

4  0 
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DaUf  discharge,  in  second-feet,  of  Home  Creek  near  Beckley,  Oreg,,  for  the 
periods  Feb,  10  to  July  SI,  1012,  otkJ  Apr.  1  to  June  50,  1P15-— Continued. 


D»r 

Apr. 

May. 

JODft. 

Day. 

Apr. 

May. 

Jane. 

Day. 

Apr. 

May. 

June. 

L 

47 
30 
30 
83 
S6 

a» 

48 

47 

ao 

33 
33 
80 
06 

47 
35 
48 

47 
5S 

6 
8 

« 

6 

1015. 
11. 

81 
113 
56 
56 
47 

47 
66 
56 
56 
47 

8 

11 

8 

8 

1015. 
31.. 

30 
33 
35 
18 
15 

18 
15 
30 
30 
15 

30 
35 
35 
36 
30 

•30 
30 
15 
11 
11 
8 

1 

IX 

33. 

I, 

13 

33 

6 

4. 

14. 

34 

4. 

15. 

35 

1 

16. 

48 
86 
38 
33 

30 

36 

6 

7 

17 

37 

1 

18. 

38 

%, 

19 

30 

6 

Ml 

30. 

30 

6 

31 

Norm.— Dlac^iarse  determined  ftwn  fatrlr  well  defined  rating  corvee.  Curve  for  1013  is  same  as  t^at 
fer  Ifll  at  low  water,  and  extended  parallel  to  the  curve  for  1015  to  high  water.  Mean  discharge  Apr.  11-15, 
ms,e0tioiated  at  SOsecond-feet. 


Monthljf  discharge  of  Home  Creek  near  Beckley,  Oreg.,  for  the  periods  Feb,  10 
to  July  51,  1912,  and  Apr.  1  to  June  SO,  1915. 

Mcoth. 

Discharge  in  second4eet. 

Run-off 
(total  fai 
acre-leet). 

Aoco> 

Maximum. 

Minimum. 

Mean. 

racy. 

1013. 
IWiiMur  W)-». 

63 
134 
330 
335 

63 
8.0 

2.6 
1.0 

30 

44 

14 
1.0 

13.8 
31.3 

134 

140 
33.0 
3.40 

506 
1,300 
7,070 
8,610 
3,030 

300 

a 

IhRh... 

c. 

AhU ... 

B. 

J^:;:::::::::::::::::::::::::::::::::::::::::::: 

B. 

Wy  *"*I*IIII!IIII!I!.*I!!!!!I!I!!!!!!!!!I!!.!!!!! 

B. 
C. 

TiM  period 

I 

30,600 

1915. 
Anrfl 

66 
113 
11 

15 

8 
6 

36.0 

4L4 

7.1 

3,140 
433 

B. 

1^:::::::::. :::..:.:..::.... ::::::::::::::::::.. 

B. 

C. 

Tha  per*^      t 

5,110 

MISCELLANEOUS  MEASUREMENTS. 

The  results  of  measurements  of  streams  in  the  Great  Basin  at 

points  other  than  those  at  which  gaging  stations  are  maintained  are 

presented  in  the  following  table : 

MiseeUameous  measurements  in  Oreat  Basin  during  the  year  ending  Sept.  50, 

1915. 


Sevier  Lake  baatn. 

Date. 

Stream. 

Tributary  to  or 
diverting  from— 

Locality. 

hei^t. 

Dia- 
charge. 

lac  » 

Sevier  River 

Sevier  Lake 

Immediately  below  heading 
of  Ean  Panquitoh  canal, 
near  Panqultch,  Utah. 

Immediately  bekyw  heading 
of  Old  HoustODoanal,  near 
Panauitch,  Utah. 

Immediately  betow  heading 
of  Vaster  canal,  near  Pan- 
quitch,  Utah. 

Ceuntv  bridge  at  Marysvale, 

Immediately  below  beading 
of  Wells  canal,  near  Jo- 
aeph,Utah. 

Feet. 

See.-ft. 
8w3 

..do 

do 

30.1 

25 

do 

do 

do 

do 

64 

Im      tt 

do 

36  3 

f^gf  IT 

do i... 

?70 

» 

do 

do 

273 
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Miscellaneous  measurements  in  Great  Basin  during  the  year  ending  Sept  SO, 

i9i5— CJontinuecL 

8«Tler  Lake  baalB — Continued. 


Date. 

Stream. 

Tributary  to  or 
diverting  from— 

Locally. 

bS^. 

Dis- 
charge. 

July    « 
Aug.  31 

SeTier  River 

ff<^y{f^r  T^V«          .  . . 

Immediately  below  heading 
of  Wells  canal,  near  Jo- 
seph, Utah. 

Feet. 

3(X> 

do 

do 

do 

do 

iia 

June  26 

Immediately  below  heading 
of  Monroe  canal,  near  Elsi- 
nore,Utah. 

do 

.\....... 

2M 

July    7 

do 

do 

223 

"'y  22 

do 

do 

do 

175 

Aug.  30 

do 

do 

do 

76 

June  26 

do 

do 

Immediately  below  heading 
of  Brooklyn  canal,  near 
Elslnore,  Otab. 

do 

141 

26 

do 

do 

15S 

July     7 

do 

do 

do 

167 

""'^  22 

do 

do 

do 

do 

137 

June  12 

.  .do 

Immediately  below  headmg 
of  Richfield  canal,  near 
Elsinore,  Utah. 

do 

40.7 

25 

do 

do 

36b  1 

26 

do 

do 

do 

36.6 

lulT^J 

do 

do 

do 

do 

do 

do..' 

44.7 
48.  8 

Aug.  30 

do 

do 

do 

16.1 

June  12 

do 

do 

Immediately  below  heading 
of  Annabella  canal,  near 
Elshiore,  Utah. 

do 

33wO 

July    8 

do 

do 

2,3 

21 

do 

do 

do 

13.9 

Aug.  14 
30 

do 

do 

do 

do 

do 

do 

L9 

0 

June  23 

do 

do 

Immediately  be'^ow  heading 
of  Venninion  canal,  near 
Richfield,  Utah. 

do 

16.8 

July    8 

do 

do 

2.0 

Aug.    4 
30 

do ; 

do 

do 

do 

do 

do 

:::::::: 

13.0 
0 

J^mA  Zl 

do 

do 

do 

do 

do 

100  feet  below  Jumbo  dam, 

near  Sigurd.  Utah. 
do 

79 

July    9 

do 

62 

20 

do 

Bridge  below  Jumbo  dam, 

near  Sigurd.  Utah. 
...    do 

6.5 

Aug.  14 
July     8 

Aug.    2 
30 

do 

8.2 

do 

do 

....do 

do 

100  feet  below  heading  of 
Westview  canal  near  Red- 
mond, Utah. 

150  feet  below  heading  of 
Westview  canal. 

200  feet  below  heading  of 
Westview  canal. 

120  feet  below  heading  of 
Fayette  oanal,  near  Cen- 
terfteW.Utah. 

150  feet  below  heading  of 
Fayette  canal. 

of  Fayette  canal. 
500  feet  above  the  Molen 

springs  near  Mills,  Utah, 
i    mUe   below  the   lower 

Molen  spring  near  Mills, 

Utah. 
do 



32.3 

do 

76 

..  ..do 

60 

July     8 

Aug.    2 
30 

do 

do 

46.2 

do 

do 

do 

...    .do 

62 
56 

Mar.    9 

do 

....  do 

4.9 

Deo.  13 

do 

do 

35.8 
61 

Jan-  23 

do 

do 

Mar.    9 
Deo.  14 

Mar.  16 
Sept  20 

27 
30 

do 

do 

do 

do 

do 

do 

do 

do 

100  feet  below  the  lower 

Molen  sprln£. 
Railroad   bridge  at  MUIs, 

Utah,  lust  below  mouth 

of  Chicken  Creek. 
100    feet    below    raihoad 

bridge  at  MiUs,  Utah. 
Private  gage  300  feet  below 

Delta  spillway,  8  miles 

above  Delta,  trtah. 

do 

do  .. 

L48 

1.84 
2.55 

37.2 
42.0 

4&9 
75 

do 

do 

do 

do 

113 
227 

20 

do 

..do 

Old      Riverside"  raliraad' 
bridge,  i  mile  below  pres- 
ent   dalt    Lake    Route 
bridge  and  about  5  mUes 
below  Delta  spUlway. 

75 
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JfifoeSaneoiM  measuremerUs  in  Great  BMin  during  the  year  ending  Sept  SO, 

1915— Continued, 

8«Tl«r  Lak«  hmaln — Continaed. 


D«t«. 

Stream. 

Tributary  to  or 
divertixig  from— 

LocaUty. 

m^t. 

Dis- 
charge. 

Toly  ao 

SerlerBlTw. 

Old  gaffe  2  miles  above  dam 
of  Oimniaon  Bend  reeer- 
voir  and  about  H  miles 
northwest  o(  Delte,  Utah. 

sink  and  aboat  15  miles 
southwest  o(  Hatch,  Utah. 

Approximately  in  seo.  IS, 
YTsS  S.,  b:  7  B.,  abou{ 
15    miles    southwest    o( 
Hatoh.Utah. 

Bridge  about  4  miles  south- 
west of  SaUna,  Utah. 
do 

Fut, 

&10 

^1^ 

Oet  9 

Duck  Greek 

Rtnir... 

10.8 

Awiin  0re4%. 

Am7  Greek 

1.0 

Dee.  IS 

Loft  Creek. 

Sevier  River 

•  1.6 

In.  22 

do 

do 

al.6 

Dk.  13 

Saltu  Creek. 

do 

Bailroad  bridge  at  Sallna, 
Utah,  about  i  mile  below 
regular  gaging  station. 

1X2 

Beaver  Elver  basta. 


May  U 


.«i«v.  28 

Jtn.  27 


Beaver  River., 


North  Creek. 
do 


Beaver  Lake. 


Beaver  River.  < 
....do 


\  mUe  below  station  at 
Rockyford  dam,  near  ICi- 
nersviDe.  Utah. 

Bridge  at  Oreenville,  Utah. . 


Bridpi 


»23.6 


•  2.0 

•  1.5 


Miner  baatna  fai  Nevada. 


May    8 


)Qty  10 
U 


Iby    « 


2 
4 

loly  12 
8 


8 
Sept.  8 


Quinn  Canyon. ., 


....do 

Weaver  Creek. 


Snake  Greek., 


Oanlaon  Big  Wash. 


....do 

Unnamed  Creek. 


Nelson  Creek. 
White  River.. 


Cnrrant  Greek. 


Caller's  reservoir  feed- 
er canal. 

Big  Warm  Spring  out- 
let  


Baker  Creek.. 


....do 

Snake  Valley.. 


.do.. 


.do. 


....do 

Steptoe  Valley. 


.do. 


White  River  Valley.. 


Ridlroad  Valley., 


Cunant  Greek..... 
Dookwater  Greek.. 


lyon,  approxi- 
mately in  seo.  24,  TT  IS  N., 
R.  00  B.  About  8  miles 
sootfaweet  of  Baker,  Nev. 

....do 

Above  Robeson's  diversion 
approximately  seo.  15,  T. 
Ul^.,  R.  00  E.,  ^bout  8 
miles  noithwest  of  Baker, 
Nev. 

Approximately  in  seo.  15,  T. 
12  N.,  R.  70  B.  At  weir 
about  4  miles  west  of  Oai^ 
rlson,Utah. 

Narrows  above  Oibome's 
ranch,  about  8  miles  south- 
west of  Garrison,  UtaftL 

Narrows  at  lower  end  of  Os- 
borne's randi. 

Immediately  above  the  res- 
ervotar  at  the  McDermitt 
ranch  of  Steptoe  Slieep 
Co.  near  Currie,  Nev. 

50  feet  above  rsllroad  bridge 
near  Currie,  Nev. 

Midland  Trafl  Bridge  at 
McQueen'ft  ranch,  approx- 
imately in  seo.  10,  T.  UN, 

T.liN.,R.5eB.,JU8tabove 
hearting  of  feeder  canal  for 
Cader's  rose  ' 
Currant,  Nev, 

Head  of  canal.. 


Approximately  in  seo.  29,  T. 
WN.,  R.  50  B..  at  weir 
about  \  mUe  south  of  Tog- 
noni'ft  house,  Dnokwater, 
Nev. 


• 'Flow  estimated. 

»  Qagi  at  regular  statkm  read  2.05^  oorresponding  to  <Bscharge  of  14  secQDd^sel. 


.3 
4.1 


8.8 

.8 

.7 
L8 

2.1 
8.0 

5.7 

2.8 
1X4 
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Miscellaneous  measurements  in  Great  Basin  during  the  year  ending  Sept.  SO, 

iW5— Continued. 

Minor  basliii  in  Ncrada — Continued. 


Date. 

Stream. 

Tributary  to  or 
diverting  from' 

LocaUty. 

h^lTt. 

c£JU. 

Apr.  26 

26 

June  30 

Blackbird  Creek 

Blrdi  Creek 

do 

do ^ 

do 

Lynch  Creek 

Tar  Creek 

Big  Smoky  Valley  a. . . 

.....do 

do 

T.  18  N.,  B.  45  E.,  2|  mOes 
above  mouth  of  canyon, 
above   Blackbird  ranch, 
Lander  County,  Nev. 

Sec.  2,  T.  17  N.,  R.  44  E., 
just  above  Spencer's  txppex 
ditch,    Lander    Countyi 
Nev. 

do 

FM. 

L6 
2.7 

Apr.  26 

June  30 
30 

Apr.  26 

June  30 
Apr.  26 

7nn(^  90 

do 

do 

do 

do 

Former  ga^Uig  station  near 

Austin,  N(BV. 

do 

8E.  i  sec,  6,  T.  17  N.,  R.  44 

E.,  at  mouth  of  Canyon, 

Lander  County,  Nev. 
8E.isec.8,T.  17N.,R.44 

E.,  1  mile  above  Csldll's 

house,    Lander   County, 

Nev. 

do 

SW.lsec.3,T.  16N.,R.44 

E.,  of  main  road  crossing, 

do 

L82 
LM 

1.9 

2.8 
.8 

Lft 

do 

OUman  Bpdngs  Creek. 

...:.do 

^ •. 

Santo  Fe  Creek 

do 

Shoshone  Creek 

do 

do 

do 

do 

.7 
.2 

.4 

30 
Apr.  25 

July    1 
Apr.  25 

July    1 
Apr.  25 

July    1 

1 
1 

do 

do 

do 

SW.  J  sec.  33.  T.  17  N.,  R.  44 
E.,  just  below  springs. 

Center  of  sec.  18,  T.  16  N., 
R.  44  E.,  in  mouth  of  can- 
yon, near  Schmidtlein's 
ranch,    Lander   County, 
Nev. 
do 

.6 
L4 

SLS 

do 

do 

SW.i  sec.  18,  T.  16  N.,  R. 
44  E.,  in  mouth  of  canyon, 

do 

.6 
LI 

Santo  Fe  Creek 

do 

Schmidtlein's  garden 
ditch. 

Kingston  Creek. 

do 

do 

do 

do 

SW.  i_sec.  16,  T.  16  N.,  R. 

44  £..  at  Schmidtlein's 

ranch  road,  Lander 

County,  Nev. 
SW.  i  sec  16,  T.  16  N.,  R. 

44    E..    i    mile    above 

Schmidtlein's  ranch. 
Heading  on  Schmidtlein's 

ranch.    Lander   County, 

Nev. 
SW.j  sec.  21,  T.  16  N^  R. 

43  E.,  in  lower  end  of  Dan- 

iels'sfleld,  Lander  County, 

Nev. 
NE.  4  80^36.  T.  16  N.,  R. 

43  E.,  at  old  mill. 
do 



1.0 
.6 

lao 

Apr.  26 
July    1 

do 

do 

do 

do 



8.4 

14.9 

do 

do 

11  miles  below  old  mill 

L8 

1 

do 

do 

4|  miles  below  old  mill..  . 

LI 

Apr.  25 

July    2 
Apr.  25 

July    S 

Apr.  25 

July    2 
Apr.  25 

July    f 

aear  Creek 

do 

do 

do 

SE.  isec.  11.  T.  15  N.,  R. 
43  £..  at  mouth  of  canyon, 
I^uider  County,  Nev. 

do 

LO 
2.7 

Caraley  Creek. 

do 

do 

do 

NE.  isec.  13,  T.  16  N.,  R. 
43  E..  at  small  house  in 
mouth  of  canyon.  Lander 
County,  Nev. 

do 

La 

t,4 

Needles  Creek 

Pecker  <>eek 

do 

NW.J  sec.  2,  T.  14  N.,  R. 

43  B.,  at  road  near  Frank 

Qedron's  ranch,    Nye 

County,  Nev. 
Mouth    of    canyon,    Nye 

County,  Nev. 
do 

.6 
2L9 

do 

do 

do 

do 

1.2 

do 

do 

SE.  i  sec.  8.  T.  14  N.,  R.  43 

E..  at  main  road. 
do 

.6 
LI 

•  For  other  measurements  in  Big  Smoky  Valley,  see  Water  Supply  Paper  No.  423. 
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Mi»c€llaneou9  measuremenU  in  Great  BaHn  dnring  the  year  ending  Sept  SO, 

191S — CJontinued. 


Miner 


fat  Nevada — Continued. 


Dtte. 

Stream. 

Tributary  to  or 
diverting  from— 

Locality. 

hei^t. 

Dis- 
charge. 

Apr.2« 
July    2 

2 

Apr.  24 

34 

23 

Bhw  Spring  Creek. 

do 

do 

do 

do 

Qrimiell  Creek. 

Last  Chance,  Ophlr, 
iHsoonsin,  and  Sum- 
mit creeks. 

do 

Ophir.  ^nsconsfai,  and 
Summit  ereeks. 

Last  Chance  Creek 

do 

do 

E.J  sec  7,  T.  14  N.,  R.  43 
R.,  at  mouth  of  canyon, 
Nye  County,  Nev. 

do 

JW. 

.7 

do 

do 

do 

do 

do 

NW.isec.  16,  T.  14  N.,  R. 
43  E.,  at  Alice  Oedron's 

8'I^J^  16,  T.  14  N.,  R. 

43  E.,  at  upper  road. 
SW.isec.  15,  T.  14N.,  R. 

43  E.,  at  lower  road. 
NE.  i  sec.  28.  T.  14  N.,  R.  43 

E.,  at  road,  Nye  County, 

Nev. 
OnMIllett-Twin  Rlverroad. 

tnsec.86.  T.  13N.,  R.  42 

E.,  and  sec.  2,  T.  12  N., 

R.  42  B.,  Nye  County, 

Nev. 
NE.isec9,  T.  12N.,R.42 

E.,  at  Roger's  ranch. 
U  miles  below  mouths  of 

each  canyon,  Nye  County, 

Nev. 
U  miles  below  mouth  of  can- 

_yon,  Nye  County,  Nev. 
SW.jsec.  16,  T.12N.,  R. 

42  E.,  i  mile  below  mouth 

of  canyon,  Nye  County, 

Nev. 
do 

.4 

.2 

.7 
.4 

LS 

Wy  8 

t 

t 

do 

do 

do 

1.7 

2L8 

1.2 

Apr.  23 
July   3 

North  Twin  River..... 

do 

South  Twin  River 

do 

Belcher  Creek 

do 

do 

do 

do 

do 

12.9 
13.6 

A,?.  23 
July   2 

do 

do 

NW.J  sec.  23,  T.  12  N.,  R. 

42  E.,  i  mile  below  mouth 

of  canyon,  Nye  County, 

Nev. 

do 

&6 
14.4 

A?  23 
My   4 

do 

do 

NW.isecl,T.llN.,R.42 
E.,  at  mouth  of  canyon, 
Nye  County,  Nev. 

6.2 
6.2 

Apr' 23 

July   4 

do 

ii  miles  balowmoiith  of  can- 
,..'% 

4.7 

do 

3.0 

A?.  21 
inly   4 

Cove  Creek 

do 

do 

do 

do 

do 

NE.Jsecl3,T.llN.,R.42 
E.,  at  mouth  of  canyon, 
Nye  County,  Nev. 

2L8 
8.4 

'    4 

H  miles  below  mouth  of 

canyon,  at  road. 
W.  J  aec.  31,  T.  UN.,  R.  43 

E.,  at  mouth  of  oanyon, 

Nye  County,  Nev. 

2.2 

Apr.  20 
July   4 

Broad  Creek. 

do 

do 

do 

13.8 
2.0 

«,y  ^ 
Apr.  20 

JettCieek 

..    .do 

do ::; 

do 

SW.Jsec.ll,T.10N.,R.42 
E.,  above  pipeline  intake. 
1)  miles  above  mouth  of 
canyon,  Nye  County,  Nev. 

Mouth  01  canycm 

6.8 
18.6 

^  20 

July    6 
Apr.  20 

19 
21 

}Dly    4 

Pablo  Creek 

'iiatelope  Cre^r.'. "  r. '. 

CloveidaleCieek 

Jafleraon  Creek 

do 

do 

do : ::;: 

do 

do 

do 

do 

do 

N£.isec.25,T.10N.,R.42 
E.,  at  mouth  of  canyon, 
Nye  County,  Nev. 

*N  W.  J  sec*.  li'T.  9  N.VrV42' 
E.,  300  feet  above  mouth 
of  canyon,  Nye  County, 
Nev. 

NW.Jsec.ll,T.8N.,R.39 
E.,  1  mileaboveCloverdale 

8W.i8ec.9,T.10N..R.44 
£.,  below  North  Jefferson 
Creek,  Nye  County,  Nev. 
do 

6.6 

2.6 
.(A 

a.  3 

16.8 
1.1 

'    « 

do 

SE.isec.28,T.llN..R.43 
E..  6  mUes  below  North 
Jeflenon  Creek. 

1.6 
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MisceUaneouM  measurements  in  Great  Basin  during  tlie  year  ending  Sept  SO^ 

iPiS— Oontinued. 

Minor  basliw  la  Ncrmda — Continued. 


Date. 


Apr.  32 
23 


July    S 
Apr.  23 


July    6 


Apr.  32 
34 


July    8 
Apr.  34 


Joly    t 
May    f 


North    Fork    Barker 

Creek. 
South  Moore  Creek. .  ^. . 


18 


Stream. 


Shoshone  Creek. 
Willow  Creek.... 


....do 

Barker  Creek. 


....do 

....do 


.....do 

North  Moore  Creek. 


.do. 


Franklin  BlT«r., 
Short  Cre^...., 


Moores  Creek., 


North  Otdney  Creek.. 


I.  B.  Winee  Creek. 
BlT«r 


Granite  Cre^. 


Xliif  BlT«r.. 


do 


Lof  Cabin  Credc. 


Tributary  to  or 
diverting  from— 


Jefferson  Creek 

Big  Smoky  Valley. 


...do. 
...do. 


....do. 
....do. 


Barker  Creek 

Big  Smoky  Valley. 


.do. 
.do. 


....do 

Franklin  Lake. 


Franklin  River. 


.do.. 


.do. 


BlaekRoek  Desert.. 


Qolnn  River. 
....do 


....do. 
....do. 


King  River. 


LooaUty. 


NB.  I  sec.  17.  T.  10  N.,  R.  44 

E.,  at  Shoshone,  Nev. 
NB.iseo.29,T.llN..R.44 

E.,  at  fbothiU  road;  Nye 

Coonty,  Nev. 

do 

SE.isee.l6,T.llN.,R.44 

E.,  above  small  oabin.  at 

month  of  canyon,  Nye 

Coonty,  Nev. 

do 

NE.lseo.l2,T.llN..R.43 

E.,  at  Cook's  ranch,  5  miles 

below  month  of  canyon. 
Near  a  small  ranch  at  month 

of  Barker  Canyon. 
SE.  isec.2S,T.12N.,R.44 

E.,  at  mouth  of  canyon, 

Nye  County,  Nev. 

NE.  i  sii  38^  T*.  *i3  N.VrV44' 
E.,  at  mouth  of  canyon, 
Nye  County,  Nev. 


T.  31  N.,  R.  60  E;;,  at  bridge 
where  Elko  to  Currie  road 
crosses  river. 

T.  31  N.,  R.  00  E.,  above 
diversions  lor  Short  ranch 
about  10  miles  northeast 
of  Ruby  P.  O. 

Approximately  in  sec  39, 
T.  31N.,  R.  WE.,  above 
diversions,  and  near  the 
school  house. 

At  road  crossing,  approxi- 
mately seoT^T.  81 N.,  R. 
00  E. 
do 


About  3  miles  above  the 
Home  ranch  of  the  Ellison 
Ranching  Ca.  and  about 
46  miles  north  of  Winne- 
muooa.  Nev. 

Adom's  ranch,  about  3  miles 
north  of  Amos  P.  C,  and 
about  80  miles  north  of 
Winnemnoca. 

BeuMshea's  ranch,  about  3 
mues  above  mouth  of  Log 
Cabin  Creek,  7  miles  above 
King  River  ranch,  and 
about  88  miles  northwest 
of  Winnemnoca. 

....do 

Ford  2  or  3  mUes  below  King 
River  ranch. 

Just  above  confluence  with 
King  River,  about  6  miles 
above  King  River  ranch. 


Cage 
hei^t 


FeeL 


3.88 


3.68 


Dla- 
eharge. 


Bte.-fl. 
0.1 

LS 


.S 

8.1 


7.1 
3.8 


3.6 
.9 


4.6 
3.0 


SLd 


3.S 


8.0 


L7 
S7.S 


8.7 


21.6 
14.4 


9.6 


Mohave  BHer  hasla. 


Jane  38    Little  RodkCkesk. 


Head  gate  of  Patandale 
Water  Co.,  near  Little 
Rook,CaL 


8.4 
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MitceOaneoui  measuremenU  in  Great  Basin  during  the  year  ending  Sept.  SO, 

1915— Oontinned. 

Mom  Liiko  UBim. 


1MB. 

Stroam. 

Tribatary  to  or 
diyertinf  rrorn^ 

LocaUty. 

heSlft, 

Dis- 
charge. 

Mar.  13 

BoshOeek 

MonoLakt. 

Former  safing  station,  in 
NB.  f  aSTu,  T.  1  N., 
R.   36   E.,   at   hifhwar 
bridge    ono^oorth    mile 
above  mouth,  near  Mono 
Lake,CaL 

FeH, 
8.48 

5«^ 

Walker  Lake  bacfai. 


NoT.S 

Bast  Walker  River.... 

Walker  Lake. 

Former  gaging  station,  hi 
8W.  |_8B7V»«.  H  T. 
6  N.,E.  25  B.,  hi  Mono 

2.M 

07 

National    Forest,    about 
4i  miles  north  0?  Bridge- 

port, CaL 

Mv.  17 

do 

do 

a.  79 

160 

U 

do « 

do 

do 

2.M 

180 

iOf.    4 

do 

do 

do 

3.06 
2.28 

100 

RobftDson  Creek 

Bast  Walker  River.... 

Former  ca|±ig  statfon,  hi 
8W.  iNW^  sec  15,  T. 
4N.,R.  MB.,  atmoQth 

2.1 

of  canyon,  in  Mono  Na- 

tkmal    Forest,    5    mOes 

abovejunotkm  with  Buck- 
eye deek,  near  Bridge- 

port,CaL 

Mir.  ID 

do 

do 

...fTdo. 

2.66 

21 

km.  i 

do 

do 

do 

8.60 
2.60 

146 

iR.i 

BookeyaC^eek 

Robinaon  Creek 

Former  ga|±ig  station,  hi 
8B.  t  NWTi  sSn,  T. 
4  N.,R.  MB.,  near  mouth 

8.8 

of  canyon,  in  Mono  Na- 
tional Forest,  half  a  mUe 

M«.  » 

do 

••••.do...«. •••••••....• 

do 

2.86 

21 

A*  4 

do 

do 

do 

3.38 

70 

Carsea  Blvar  basla. 


M«.  M 

im.  6 


MazkleevfUe  ditch. 
do 


Hot  Sprlnp  Gkeek . . . 
.....do 


Markleevme,Cal. 


1.2 
7.1 


HuifcoMt  River  basla. 


Mtrll 

2oMl7 

Humboldt  River 

do 

Humboldt  Bhik 

do 

i  mOe  below  dam  near  Mfll 
City,  Nev. 

800  feet  bek>w  dam  near 
Mill  City,  Nev. 

2  miles  above  Humboldt- 
Lovekiok  Irrigation  Llg^ 
it    Power  outlet   canal, 
near  Humboldt.  Nev. 

Head,  near  Lamoille^  Nev... 

0.40 

86.0 
18.6 

^   T 

do 

MeDermott  ditch. 

do 

Kecee  River 

do 

Lamoille  Creek 

do 

Humboldt  River 

Reese  River 

a8 

7.4 

Afr.  17 

do .'. 

First  house  above  Walsh's 

red  brick,  26  mUes  below 

BeU's,  and  80  mfles  from 

Austfai,NeT. 
Former  gaging  statfon  at 

Carter's  raooi,  near  Aus- 

.„!«^!!rr: 

Mouth  of  canyoo,  26  mUes 
above  Battle  liountatai, 

Nev. 

L60 
1.86 

6.6 
0.0 

16 

BtgCnekx..x«......... 

8.1 

2?S 

do 

RoekCVeek,    ...... 

... a. do....... •••......* 

Humboldt  River 

0.6 
15.0 
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Miscellaneous  mectsuremenis  in  Great  Basin  during  tlie  year  ending  Sept,  SO, 

1915— Contlnnea. 

Warner  Lakci  baafau 


Date. 

Stream. 

Tributary  to  or 
diverting  from— 

I^ocality. 

Gage 
height. 

Dis- 
ohargeu 

Mar.  80 

Apr.  19 
May  12 
Mar.  21 

Unnamed  Creek 

Crump  ditch 

Wible-Mesaner  ditch... 
FishCreek 

Coleman  Valley 

Deep  Creek..... 

Above  reservoir,  in  sec.  5,  T. 

41  8,  R.  25  E. 
Near  Intake  at  Adel,  Oreg... 

FeeL 


1.0 

do .' r... 

R.9 

Hart  Lake 

Above    Fridays    reservoir, 
near  Plu^  Oveg. 

do 

do ,. 

^3.0 

Apr.    2 

do 

do 

do 

...  .do 

1.5 
»L0 

May    4 

Apr.  2S 

1 

do 

Honey  Creek 

do 

do 

:::::do::::::::::::::::::::::: 

Bek>w  all  diversions,  about 
U  miles  below  gadng  sta- 
tion, near  Ph2sh.  Oreg. 

Just  above  Colvln  Creek, 
about  10  miles  northwest 
of  Plush,  Oreg. 

Mouth,  about  10  miles  north- 
west  of  Plush,  Ores. 

Intake,  near  Plush,  Oreg. . . . 

2.4 
20.1 

Snyder  Creek 

Honey  Creek 

4.6 

Do. 

Colvln  Creek 

Snyder  Creek 

8.0 

Do. 

North  "7T"  ditch 

do 

Middle  "7T"ditdi.... 
do 

Honey  Creek 

5.6 

.    8 

1 
8 

do 

do ». 

do 

do'. '.....T.... 

do 

do 

6.8 
2.0 
2.9 

1 

South  "7T"  ditch..  . 

.    .do 

do 

laa 

8 

do 

do 

do 

12.6 

Mar.  24 
May    8 

Five    small    streams 
from   west   side   of 
Hart  Mountain. 

....do 

Marsh  north  of  Hart 
Lake. 

do 

Above  diversions,  near  "7T" 
and  Stein  ranches 

* 
...  .do 

*1.5 
5.4 

Snnmer  Lake  baaln. 


Dec.  12 
May  17 


Ana  River.. 
....do 


Summer  Lake.. 
....do 


Former  gadne  station  near 

Summer  LaJce,  Oreg. 
do 


3.23 


Silver  Lake  basin. 


Mar.  20 

July  22 
22 


Silver  Creek.. 
Bridge  Creek. 
Buck  Creek... 


SUverLake.. 
Silver  Creek.  . 
SUverLake.. 


Sec.  17,  T.  30  S.,  R.  14  E., 
near  Silver  Lake,  Oreg. 

Former  gadng  station  near 
SUverLake,  Oreg. 

do....i 


4.50 


Malhear  Lake  basin. 


Apr.  27 
June    3 

Keiger  Creek 

Donner  und  Blltxen 

River. 
do 

Diamond,  Oreg. 
do 

L70 

2.01 
1.08 
.27 
1.40 
2.31 
2.39 
L18 

37  0 

do 

60 

Aug.  24 
Apr.  28 

do 

Cucamonga  Creek 

do 

McCoy  C^eek 

do 

Keiger  Creek 

do 

do 

4.4 

.2 

June  13 

do 

do 

do '. 

6.2 

Apr.  28 
June  14 

do 

58 

do 

do 

do 

60 

Aug.  23 

do 

do 

do 

2.0 
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Pftge. 
Abert  Lake  basin,  Oreg.,  sraglng-sta- 

tlon  records  In 210-230 

Accuracy,  degrees  of 13 

A4±nowledsments  for  aid 14-15 

Acre-foot,  definition  of 8 

equivalent  of 11 

AdamsrUle,  Utah,  Indian  Creek  at.  111-113 
Add.  Ores.,  Company  ditch  near_.  203-204 

Cnunp  Lake  near 208 

Deep  Creek  at 197-199 

Drake  Creek  near 201-202 

M.  a  ditch  at 204-206 

M.  C.-Olvan  ditch  near 202-203 

Pelican  Lake  near 208 

Alexander,  Idaho,  Bear  Biver  at 21-23 

Anerlcan  Fork  near  American  Fork, 

Utah 70-71 

South    Fork    of,    near    American 

Fork,  Utah 71-72 

Ana  RlTer,  Oreg.,  discharge  of 250 

Antelope  Creek,  Ney.,  discbarge  of...       247 

Appropriation,  annnai,  record  of 7 

Anthorisation  of  work 7 


ditch  at  Paisley,  Oreg 225-228 

r,  Nev^  Snake  Creek  near 114-115 

Creek  near  Baker,  Nev 116-117 

BsUwis,  Q.  C^  and  assistants,  work 

of 15 

Barker  Creek,  Ner.,  discbarge  of —      248 
North  Fork  of,  Ney.,  disdiarge  of       248 
Bsttle   Moontaln,  Ney.,  Rock  Creek 

near- 169-170 

'  Creek  near  Janesyllle,  Cal—  188-190 

River  at  Alexander,  Idalio 21-23 

at  Dingle,  Idaho 20-21 

mt  Barer,  Idaho 18-20 

BC*r  Colllnston,  Utah 25-27 

acar  Branston,  Wyo 16-18 

near  Preston,  Idaho 23-25 

BiTer  basin,  Wyo.-Idabo-Utah, 
gaging-station    records 

in 1^-47 

County   Irrigation   Co.,   ac- 
knowledgment to 14 

»iaier  Hirer  at  Adamsyille,  Utah.  108-109 

discharge  of 245 

sear  Beaver,  UUh 106-108 

acar  MInersyiUe,  Utah JLlO-111 

Baavur  Btrer  basin,   Utah,   gaging- 
station  records  in 106-114 

Backiey,  Oreg„  Home  Creek  near_  241-243 


Page. 

Belcher  Creek,  Nev.,  discharge  of 247 

Berlin,  Ney.,  Reese  River  near 170-171 

Big  Creek,  Nev.,  discharge  of 249 

Big  Pine,  Cal.,  Owens  River  near.  125-126 
Big   Valley    near    Lakeview,    Oreg., 

Deep  Creek  at 195-196 

Big  Warm  Spring  outlet  canal,  Nev., 

discharge  of 245 

Birch  Creek,  Nev.,  discharge  of 246 

Blackbird  Creek,  Nev.,  discharge  of-       245 
Blacksmith  Fork  near  Hyrum,  Utah.  88-43 
Blacksmith  Fork  Water  Users'  Asso- 
ciation,      acknowledg- 
ment to 14 

Blitsen  Valley  Land  Co.,  acknowledg- 
ment   to 15 

Bine  Spring  Creek,  Nev.,  discharge  of      247 

Bluejoint  Lake  near  Plush,  Oreg 210 

Boca,    Cal.,    Little    ^uckee    River 

at 183-185 

Bridge  Creek,  Oreg.,  discharge  of 250 

near  Diamond,  Oreg 238-239 

Bridgeport,      Cal.,      Swager     Creek 

near 139-140 

Broad  Creek,  Nev.,  discharge  of 247 

Buck  Creek,  Oreg.,  discharge  of 250 

Buckeye  Creek,  Cal.,  discharge  of 249 

Buena    Vista    canal    near    Narrows, 

Oreg 239-240 

Burns,  Oreg.,  Sllvies  River  near..  232-233 


C 


California,  cooperation  by 14 

Camas  Creek  near  Lakeview,  Oreg.  199-200 

Carlin,  Nev.,  Maggie  Creek  at. 167-169 

Carsley  Creek,  Nev.,  discharge  of 246 

Carson  River  near  Empire,  Nev 144-146 

Bast  Fork  of,  near  MarkleeviUe, 

Cal 143-144 

West    Fork    of,    at    Woodfords, 

Cal 148-150 

Carson    River    basin,    Cal.-Nev., 
gaging-station  records 

in 143-150,  249 

Catlow  Valley  drainas(fe  basin,  Oreg., 
gaging-station  records 

in 241-243 

Cazler,  Bdmuhd,  acknowledgmeiit  to.         15 
Caxier's  reservoir  feeder  canal,  Nev., 

discharge  of 245 

Cedar  City,  UUh,  Coal  Creek  near.  113-114 
Chewacan   Land   ft  Cattle   Co.,   ac- 
knowledgment to 68 

Chewaocan  River  near  Paisley, 

Oreg 210-220 

251 
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INDEX. 


Page. 
Gtrderllle,  Utah,  Serler  Rlyer  near«  74-76 
aear  Creek  at  Sevier,  Utah 101-108 

discharge   of 246 

Cleveland  Creek  near  Osceola,  Nev.  117-119 
Cloverdale  Creek,  Nev.,  discharge  of-  247 
Coal  Creek  near  Cedar  City,  UUh.  113-114 
Colevllle,  Cal.,   West  Walker   River 

near 140-141 

Colllnston,  Utah,  Bear  River  near.-  25-27 

Hammond  canal  near 46-47 

West  Side  canal  near 44-46 

Colvin  Creek,  Oreg.,  discharge  of —       260 

Company  ditch  near  Adel,  Oreg 203-204 

Conn  ditch  near  Paisley,  Oreg 220-222 

Control,  definition  of 8 

Cooperation,  record  of 14-16 

Cove  Creek,  Nev.,  discharge  of 247 

Coyoto,  Utah,  Bast  Fork  of  Sevier 

Riveu   at 96-97 

Otter  Creek  near 98-101 

Cramp  ditch,  Oreg.,  discharge  of 260 

Crump  Lake  near  Adel,  Oreg - —       208 

Cncamonga  Creek,  Oreg.,  discharge  of.  260 
Currant  Creek,  Nev.,  discharge  of 246 

near  Currant,  Nev 120-121 

Current  meters.  Price,  plate  showing.        12 

D. 

Data,  accuracy  of 18 

explanation   of 11-12 

Dean,  H.  J.,  work  of 16 

Decker  Creek,  Nev.,  discharge  of 246 

Deep  Creek  at  Adel,  Oreg 197-199 

near  Lakeview,  Oreg 195-196 

Deeth,  Nev.,  Marys  River  near 168-159 

Starr  Creek  near 159-161 

Definition  of  terms 8-9 

Delta,  Utah,  Sevier  River  near^ 92-94 

Devils  Gate  near  Halleck,  Nev., 
North  Pork  of  Hum- 
boldt River  at 164-166 

Devils  Slide,  Utah,  Weber  River  at.  49-61 
Diamond,  Oreg.,  Bridge  Creek  near.  238-239 

Donner      und      Blltsen      River 

near 238-234 

Mud  Creek  near 236-237 

Diamond  Fork  near  Thistle,  Utah..  62-^64 

Dingle,  Idaho,  Bear  River  at 20-21 

Discharge,  table  for  converting,  into 

theoretical  horsepower.         10 

tables  for  converting,  into  run- 

ofl* 9-10 

Donner  Creek  near  Truckee,  Cal.  182-188 
Donner  und  Blitseen  River  near  Dia- 
mond, Oreg 238-284 

near  Narrows,  Oreg 286-236 

Drake  Creek  near  Adel,  Oreg 201-202 

Duck  Creek,  Utah,  discbarge  of 246 

B. 
Bast  Walker  River,  Cal.,  discharge  of      249 

near  Mason,  Nev 184-186 

Blko,    Nev.,    South    Fork    of    Elko 

River  near - 166-167 

Blko-LamoiUe   Light  ft   Power   Co., 

acknowledgment  to 14 


Page. 

Empire,  Ner.,  Carson  River  near_  144-146 

Bquivalents,   convenient 9-11 

Bvanston,  Wyo.,  Bear  Rlvtf  near...  16-18 

F. 

Fayette,  Utah,  Sevier  River  near 86-88 

Fish  Creek,  Oreg.,  discharge  of 250 

Flagstaff  Lake  near  Plush,  Oreg 209 

Forks,  Utah,  Provo  River  at 67-69 

South  Fork  of  Provo  River  at..  69-70 
Franklin  River,  Ner.,  discharge  of 248 

G. 

Gaging  station,  typical,  plate  show- 
ing         12 

Garrison  Big  Wash,  Nev.,  discharge 

of 246 

Oilman  Springs  Creek,  Nev.,  dis- 
charge of 246 

Golconda,     Nev.,     Humboldt     River 

near 162-164 

Gold    Run    Creek    near    Susanville, 

Cal 185-186 

Granite  Creek,  Nev.,  discbarge  of 248 

Great  Salt  Lake,  Utah,  gage  heights 

on 15-16 

Great  Salt  Lake  basin,  Wyo.-Idaho- 
Utah,  g  a  g  1  n  g-statlon 
records  in 15-72 

Grinnell  Creek,  Nev.,  discharge  of..       247 

Gunnison,  Utah,  Sevier  River  near 85-86 

San  Pitch  River  near 105-106 

H. 

Halleck,  Nev.,  Lamoille  Creek  near.  162-164 
North  Fork  of  Humboldt  River 

near 164-166 

Hammond    canal    near    Colllnston, 

Utah 46-47 

Harer,  Idaho,  Bear  Rlvtf  at 18-20 

Harney   Lake  basin,   Oreg.,   gaging- 

statlon  records  in 232-241 

Hart  Lake  near  Plush,  Oreg 208 

Hatch,  Utah,  Sevier  River  at 72-74 

Henshaw,    F.    F.,    and    assistants, 

work  of 15 

HIU,  Mrs.  Morgan,  acknowledgment 

to 15 

Hobble  Creek  near  Sprlngvllle,  Utah.  66-67 

Home  Creek  near  Beckley,  Oreg 241-243 

Honey  Creek,  Oreg.,  discharge  of 250 

near  Plush.  Oreg 206-207 

Honey    Lake   basin,    Cal.,    gaglng- 

Btatlon  records  in 185-192 

Horsepower,  equivalents  of 11 

theoretical,  table  for  converting 

discharge    into 10 

HotehUss  Ford,  near  Paisley,  Oreg., 

Chewaucan    River 

near 217-220 

Hudson,.  Nev.,  West  Walker  River 

at 141-148 

Humboldt,  Nev.,  Humboldt-Lovelocks 

Irrigation,      Light      ft 

Power     Co.*s     canal 

near 17a-174 
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Homboldt-OanoB    Sfnk,   Cal.-Ney., 
gaging-statioii  records 

In M8-174 

Humboldt-Loreloeks  Irrigation,  Idght 
it  Power  Co.,  acknowl- 

edgment  to 14 

canal  of,  near  Humboldt,  Ner.  178-174 

near  MIU  aty.  Ner 172 

Humboldt  Rlrar  at  Palisade,  NeT.  150-162 

discharge  of 240 

near  Goleonda,  Ner 162-164 

near  Ixrrelocka,  Ner 166-157 

near  Oreana,  Ner 154-156 

North    Fork   of,   near    Halleck, 

Ner 164-166 

Sonth  Fork  of,  near  Blko.Ner.  166-167 
Humboldt    Rlyer    basin,    CaL-Ney., 
gaglng-statlon  records 

In 160-174,  249 

Hyrom,  Utali,  Blacksmltb  Fork  near.  8S-43 
Hjmm  city  power  canal  near —  48-44 


L  BL  Wines  Creek,  Ner.,  discharge  of.       248 

Iceland*  Cal.,  Tmckee  Rlyer -at 177-179 

Indian  Creek  at  Adamsyllle,  Utah-  111-113 


Jacob,  C  C^  and  assistants,  work  of.        16 
Janesrflle,     CaL,     Baxter  ,  C  r  e  e  k 

near 188-100 

Scbloss  Creek  at 100-101 

JanesTlUe  Creek  at  JanesylUe,  Cal.  191-102 

Jefferson  Creek,  Ney.,  discharge  of 247 

Jett  Creek,  Ney.,  discharge  of 247 

Jonea-Innls  ZX  ditch  near  Paisley, 

Oreg 228-230 

Jordan  Rlyer  near  Lshl,  Utah 68-54 

Jordan  Riyer  basln»  Utah,  gaglng- 
statlon  records  In 68-72 

Jsab,  Utah,  Seyler  Rlyer  near 88-80 

Junction,  Utah,  Seyler  Rlyer  near 77-70 


Keigcr  Creek,  Oreg.,  discharge  of ^      260 

King  Rlrer,  Ney.,  discharge  of 248 

Kingston,  Utah,  Bast  Pork  of  Seyler 

Rlyer  near , 07-08 

Seyler  Rlyer  near 76-77 

Kingston  Creek,  Ney.,  discbarge  of 246 


iMke  Shore,  Utah,  Spanish  Fork  at..  61-62 

Lake  Tahoe  at  Tahoe,  Cal 174-176 

Lakeylew,      Oreg.,      Canyas      Creek 

near 109-200 

Deep  Creek  near 106-106 

I^mollle  Creek  near  Halleck,  Ney.  162-164 

near  Lamoille.  Ney 161-162 

Lassen  Creek  near  Susanyille,  Cal.  186-187 
Last  Chance  Creek,  Ney.,  discbarge 

of 247 


Page. 
Leeylnlng  Cntk   nettr   Mono   Lake, 

Cal 188-134 

Lehl,  Utah,  Jordan  Rhrer  near 68-54 

Little  Rock  Creek,  Cal.,  discharge  of.  248 
Little  Trockee  Rlyer  at  Boca,  Cal.  188-135 
Log  Cabin  Creek,  Ney.,  discharge  of.  248 
Xogan,  Utah,  gaglng-statlon  records 

near 28-88 

Logan,  Hyde  Park  ft  Smithfleld  canal 

near  Logan,  Utah 85-80 

Logan  Northern  canal  near  Logan, 

Uteh , 86-88 

Logan  Riyer  near  Logan,  Utah 28-82 

Logan  Rlyer  Water  Users  Associa- 
tion, aclmowledgment  to         14 
Lone  Pine,  Cal.,  Owens  Lake  near.  128-120 

Owens  River  near 127-128 

Los  Angeles,  Cal.,  Department  of 
Public  Serylce,  ac- 
knowledgment to 14 

Lost  Creek.  Utah,  discharge,  of 245 

Loyelocks,     Ney.,     Humboldt     Riyer 

near 166-167 

Lower   Campbell   Lake   near   Plush, 

Oreg 200 

Lynch  Creek,  Ney.,  discharge  of 246 

Lynndyl,  Utah,  Sevier  Riyer  near 01-02 


M.  C.  ditch  at  Adel,  Oreg 204-205 

M.  C-Oiyan  ditch  n^ir  Adel,  Oreg.  202-203 
McConnell,  C.  B.,  acknowledgment  to.         15 

McCoy  Creek.  Oreg.,  discharge  of 250 

McDermott  ditch,  Ney.,  discharge  of.       240 
McOlashan,    H.   D.,   and  assistants, 

work  of 15 

Maggie  Creek  at  Carlin,  Ney 167-160 

Malheur  Lake  basin,  Oreg.,  gaglng- 
statlon    records 

in 232-241.  260 

Markleeyllle,  Cal.,  East  Fork  of  Car- 
son Rlyer  near 143,144 

Markleeyllle  Creek  at  and  near  Mar- 
kleeyllle, Cal-x 146-148 

Markleeyllle  ditch,  CaU  discharge  of.       240 

Marys  River  near  Deeth,  Nev 158-150 

Marysvale,  Utah.  Sevier  River  near.  70-81 
Mason,    Nov.,    Bast    Walker    River 

near 134-136 

Walker  River  at 136-137 

Measurements,  miscellaneous 243-260 

Measures,  English,  metric  equiva- 
lents of 11 

MUl  City,  Nov.,  Humboldt-Lovelocks 
Irrigation.  Light  ft 
Power  Co. '8  canal  near.       172 

Mills,  Utah.  Sevier  River  near 80-01 

Miner's  inch,  equivalents  of 10, 11 

Mlnersvllle,     Utah,     Beaver     River 

near 110-111 

Mohave  River  basin,  Cal.,  discharge 

V  measurement  In 248 

Mono   Lake,    Cal.,    Leevlning   Crerk 

near 133-134 
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N. 

Psge. 
Mono  Lake  near  Mono  Lake,  Cal —  188 
Moores  Creek,  Nev^  discharge  of —  248 
Mad  Creek  near  Diamond,  Oreg —  236-287 

near  Plush.  Oreg 200-201 

Narrows,  Oreg.,  Buena  Vista  canal 

near 239-240 

Donner  and  BUtzen  River  near_  235-236 

Needles  Creek,  Nev^  discharge  of 246 

Nelson  Creek,  Nev.,  discharge  of 246 

Nevada,  cooperation  by 14 

North  Creek,  Utah,  discharge  of 246 

North  Gldney  Creek.  NeVn  discharge 

of 248 

North  Moore  Creek,  Nev.,  discharge 

of 248 

North  Twin  River.  Nev.,  discharge  of-       247 
Northwest   Townslte    Co.,   acknowl- 
edgment to : 15 

O. 

Oakley,  Utah.  Weber  River  near 47-49 

Oasis.  UUh,  Sevier  River  at 94-95 

Ophlr  Creek,  Nev^  discharge  of 247 

Oreana,      Nev.,      Humboldt      River 

near    - -—  154—166 

Oregon,  cooperation  by 14 

Osceola,      Nev.,      CTeveland      Creek 

near 117-119 

Otter  Creek  near  Coyoto,  Utah 98-101 

Owens  Lake  near  Lone  Pine,  Cal.-  128-129 
Owens  Lake  basin.  Cal.,   gaging- 

station  records  In—  123-132 
Owens  River  near  Big  Pine,  Cal—  125-126 

near  Lone  Pine,  Cal 127-128 

near  Round  Valley,  Cal 128-125 

P. 

Pablo  Creek,  Nev.,  discharge  of 247 

Paisley,  Oreg.,  Bagley  ditch  at 225-228 

Chewaucan  River  near 210-220 

Conn  ditch  near 220-222 

Jones-Innls  ZX  ditch  near 228-230 

Bmalls  Creek  at 222-225 

Palisade.  Nev.,  HumboldtRlver  at-  150-152 
Payson,     Utah,     Peteetneet     Creek 

near 56-57 

Pelican  Lake  near  Adel,  Oreg 208 

Peteetneet  Creek  near  Payson,  Utah-  56-57 
Pine  Creek  near  Round  Valley,  Cal-  181-132 
Plain  aty,  Utah,  Weber  River  near.  51-52 
Porter,  E.  A.,  and  assistants,  work  of.         15 

Preston,  Idaho,  Bear  River  near 23-25 

Plush,  Oreg.,  Bluejolnt  Lake  near..       210 

Flagstaff  Lake  near 209 

Hart  Lake  near 208 

Honey  Creek  near 205-207 

Lower  Campbell  Lake  near 209 

Mud  Creek  near— ^ 200-201 

Corral  Lake  near.! 209 

Prove  River  at  Forks,  Utah 67-69 

South  Fork  of,  at  Forks,  Utah-  69-70 
Pyramid    Lake    basin,    CaL-Nev., 
gaglng-statlon  records 
In  174-185 


Q. 

Qulnn  Canyon.  Nev.,  discharge  of..      249 
Qulnn  River.  Nev..  discharge  of.....      248 

R. 

Reese  River,  Nev.,  dlsdiarge  of 249 

near  Berlin.  Nev 170-171 

Reno,  Nev.,  Truckee  River  at 179-180 

Reno  Water.  Land  ft  Light  Co^  ac- 
knowledgment to 14 

Results,  computed,  accuracy  of IS 

RUey,  Oreg.,  SUvtf  Creek  above—  240-241 
Robinson  Creek,  Cal..  discharge  of-.      249 

Rock  Creek,  Nev.,  discharge  of 249 

near  Battle  Mountain,  Ner 169-170 

near  Round  VaUey,  Cal 129-181 

Round    VaUey.    Cal.,    Owens    River 

near 123-125 

Pine  Creek  near 131-182 

Rock  Creek  near 129-131 

Run  off  (depth  In  Inches),  definition 

of . 8 

tables  for  converting  discharge 

Into 9-10 

Rush  Creek.  OlU  discharge  of 249 

S. 

Sallna  Creek  at  Sallna,  Utah 103-104 

discharge  of 245 

Salt  Lake  City  Corporation,  acknowl- 
edgment to 14 

Salton  Sea  near  Salton,  Cal 122-123 

San    Pitch    River    near    Oannlson, 

UUh 105-106 

Santa  Fe  Creek,  Nev.,  discharge  of.      246 
Santaquln,  Utah,  Summit  Creek  near.  54-56 
Schloss  Creek  at  Janesvllle,  Cal...  190-191 
8chmldtleln*s  garden  ditch,  Nev.,  dis- 
charge of 246 

Schun.  Nev.,  Walker  River  at 137-189 

Scope  of  work 7-^ 

Second-foot,  definition  of 8 

equivalents  of 10 

Seven  T  ditches,  Oreg.,  discharge  of-       250 

Sevier,  Utah,  Clear  Creek  at 101-103 

Sevier  Lake  basin,  Utah,  gaglng- 
statlon  records 

In 72-106,243-246 

Sevier  River  at  Hatch,  Utah 72-74 

at  Oasis,  Utah 94-95 

at  Sevier,  Utah 81-83 

discharge  of 243-245 

near  Clrdevllle,  Utah 74-75 

near  Delta,  Utah 92-94 

near  Fayette,  Utah 86-88 

near  Gunnison,  Utah 85-86 

near  Juab.  Utah 88-89 

near  Junction,  Utah 77-79 

near  Kingston,  Utah 76-77 

near  Lynndyl,  Utah 91-92 

near  Marysvale,  Utah 79-81 

near  MUls,  Utah 89-91 

near  Vermilion,  Utah 83-84 

Bast  Fork  of,  at  Coyote,  Utah—  95-97 
near  Kingston,  Utah '. 97-98 
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Short  Creek,  Ner.,  discharge  of 248 

Shoshone  Creek,  Big  Smoky  Valley, 

Ner.,  discharge  of 246 

l>nuich  of  Jefferson  Creek,  Ney^ 

discharge   of 248 

SUtct  Creek  above  RUey,  Oreg 240-241 

discharge  of 246 

near  Silver  Lake,  Oreg 230-231 

Silver  LAke  near  Silver  Lake,  Oreg..       232 
^ver    Lake    basin,    Oreg.,    gaglng- 
station  records 

in 230-232,250 

SOvies  River  near  Bums.  Oreg 232-233 

Smalls  Creek  at  Paisley,  Oreg 222-220 

Snake  Creek,  Nev^  discharge  of 245 

near  Baker,  Nev 114-115 

Snyder  Creek,  Oreg.,  discharge  of..  250 
Soda  Creek  near  Soda  Springs,  Idaho.  27-24 
Sooth  Moore  Creek,  Nov.,  discharge 

of 248 

Booth  Twin  River,  Nev.,  discharge  of-       247 
Soathem    Pacific    Co.,    acknowledg- 
ment to 14 

Soothward,   O.  M.,  acknowledgment 

to   15 

Spanlali  Fork  at  Lake  Shore,  Utah..  61-62 

at  Thistle,  Utah 67-59 

near  Spanish  Fork,  Utah 59-61 

Danish  Fork,  Utah,  U.  S.  Reclama- 
tion     Service      power 

canal  near 64-66 

SprinsrUle,     Utah,     Hobble     Creek 

near 66-67 

Stage-discharge    relation,    definition 

of 8 

Starr  Creek  near  Deeth,  Nev 159-161 

Stone  Corral  Lake  near  Plush,  Oreg.  209 
Summer  Lake  basin,  Oreg.,  discharge 

measurements  in 250 

Summit  Creek,  Nev.,  discharge  of 247 

near  Santaquin,  Utah 54-56 

SuaanviUe,    Cal.,    Gold    Run    Creek 

near 185-186 

lassen  Creek  near 186-187 

Swager      Creek     near     Bridgeport, 

Cal 139-140 

Swain  Creek,  Utah,  discharge  of 245 

Swendsen,    Qeorge    L.,    acknowledg- 
ment to 15 

T. 

Tahoe,  CaL,  Lake  Tahoe  at 174-175 

Truckee  River  at 175-176 

Tar  Creek,  Nev.,  discharge  of 246 

Terms,  definitions  of 8-9 

Thistle,  Utah,  Diamond  Fork  near 62-64 

Spanish  Fork  at 57-59 

Truckee.  Cal.,  I>onner  Creek  near.  182-183 

Truckee  River  at  Clarks,  Nev 180-182 

at  Iceland,  Cal 177-179 

at  Reno,  Nev 179-180 

at  Tahoe,  Cal 175-177 

Truckee  River  General  BHectrlc  Co., 

acknowledgment   to 14 

Twentymlle  Creek  near  Warner  Lake. 

Oreg 192-194 


Page. 

TJ. 

Uinta    Development    Co.,    acknowl-  . 

edgment  to 14 

Union  Land  &  Cattle  Co.,  acknowl- 
edgment  to 14 

U.  8.  Forest  Service,  acknowledg- 
ment to 14 

U.  S.  Ofllce  of  Indian  Affairs,  ac- 
knowledgment to 14 

U.  S.  Reclamation  Service,  acknowl- 
edgment to 14 

U.  8.  Reclamation  Service  power 
canal  near  Spanish 
Fork,   Utah 64-66 

U.  R.  Weather  Bureau,  acknowledg- 
ment to 14 

Utah,  cooperation  by 14 

Utah  Power  ft  Light  Co.,  dam  of, 
Utah,  BUcksmlth  Fork 

at  and  near 88-48 

tailrace  of,  near  Logan,  Utah...  38-84 

Utah  State  Agricultural  College,  ac- 
knowledgment to 16 

V. 

Velocity  in  feet  per  second,  table  for 
converting,  into  veloc- 
ity in  miles  per  hour 10 

yermilion,  Utah,  Sevier  River  near.  83-84 

W. 

Walker  Lake  basin,  Nev.-CaU 
gaging-station  records 

in 134-143,  249 

Walker  River  at  Mason,  Nev 136-137 

at  Schurs,  Nev 137-139 

Warner  Lakes  basin,  Oreg., 
gaging-station  records 

In 192-210,  250 

Warner  lakes  basin,  gaging-station 

records  in 192-210,  250 

Water  power,  quick  calculation  of..        11 
Water-stage  recorders,  plate  showing.         13 

Weaver  Creek,  Nev.,  discharge  of 245 

Weber  River  at  Devils  SUde,  Utah..  49-51 

near  Oakley,  Utah 47-49 

near  Plaln.Clty.  Utah 51-52 

West,  Ray  B.,  acknowledgment  to 15 

West    Side    canal    near    Collinston, 

Utah 44-46 

West  Walker  Riverat  Hudson,  Nev.  141-143 

near  Coleville,  Cal 140-141 

White  River,  Nev.,  discharge  of 245 

Wible-Messner  ditch,  Oreg..  discharge 

of 250 

Williams,  E.  L.,  work  of 15 

Willow  Creek,  Nev.,  discbarge  of 248 

Winnemucca  Lake  basin,  Cal.-Nev., 
gaging-station  records 

in  174-185 

Wisconsin  Creek,  Nev.,  discharge  of.       247 

Z. 

Zero  flow,  definition  of . 9 


Digitized  by 


Google 


Digitized  by 


Google 


STREAM-GAGING  STATIONS 


AND 


PUBLICATIONS  REUTING  TO  WATER  RESOURCES 


PART  X.  GREAT  BASIN 


16346°— 17— WSP  410 ^17 


Digitized  by 


Google 


Digitized-by 


Google 


STREAM-GAGING    STATIONS    AND    PUBLICATIONS 
REUTIN6  TO  WATER  RESOURCES. 


INTKODUCTIOH. 

Investigation  of  water  resources  by  the  United  States  Greological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  underground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papers,  monographs,  and  an- 
nual reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below. 

Part  I.  North  Atlantic  slope  basins. 

II.  South  Atlantic  and  eastern  Gulf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St  Lawr^ice  River  basin. 

y»  Upper  Mississippi  River  and  Hudson  Bay  baslna 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 

XI.  Pacific  slope  basins  in  Oalifomia. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

A.  Pacific  slope  basins  in  Washington  and  upper  Columbia 

River  basin. 

B.  Snake  Riv^  basin. 

C.  Lower  Columbia  River  basin  and  Pacific  slope  basins  in 

Oregon. 

HOW  OOVEBNMENT  BEPOBTS  MAY  BE  OBTAINED  OB  CONSXTLTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
B.  C,  who  will  furnish  lists  giving  prices. 

in 
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3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  avilable  for  consultation  in  the  local  oflices 
of  the  water-resources  branch  of  the  Greological  Survey,  as  follows: 

Albany,  N.  Y.,  Room  18,  Federal  BoUdlng. 

Atlanta,  Oa.,  Post  Office  Building. 

Boston,  Mass.,  2500  Customhouse. 

St  Paul,  Minn.,  Old  Capitol  Building. 

Madison,. Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Boise,  Idaho,  615  Idaho  Building. 

Helena,  Mont,  Montana  National  Bank  Building. 

Topeka,  Kans.,  25  Federal  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Tacoma,  Wash.,  406  Federal  BuUding. 

Portland,  Oreg.,  416  Couch  Building. 

San  Francisco,  Cal.,  828  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Bnilding. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be.  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBEAM-FLOW  BEPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  3,800  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below : 

Stream-floto  data  in  reports  of  the  United  States  Q€ologioal  Survey. 
(A- Animal  Report;  B— Bulletin;  W- Water-Supply  P^wr.] 


Report. 

Character  of  data. 

Year. 

lOth  A.  Dt.  2 

nth  A,pt.  2 

Monthly  discharge  and  defwriptiye  inforinatton. 

1884  to  Sept, 

1890.  *^ 
1884  to  Jane  SQ^ 

1891.  ^ 
1884  to  Dec  SI. 

13thA  pt.2 

...  do      

13tbA.pt.  3 

Mean  discharge  ineecond-feet 

14th  A,  pt.2 

B  131 

Monthly  discharge  rionc-tlme  records.  1871  to  1893) 

1892. 
1888  to  Dec.  SI, 

1898. 
1893  and   1894. 

Descriptions,  measurements,  gage  heights,  and  ratings. 

l«thA,pt.2 

Bl40...r. 

PesCTJpiivft  6if(>rmation  only  1  .T. ....".. .'. .". 

discbarse  (also  many  data  covering  earlier  years). 
Gage  heifchts  (also  gage  heights  for  earlier  years) 

(also  similar  data  for  tome  earlier  years). 

junction  with  Kansas. 

sippf  River  below  Junction  of  fitesouri  and  Platte,  and 
western  United  States. 

(also  some  long-time  reoordi). 

States, eastern  MinSnippi  River,  and  Missouri  River. 

western  United  States. 

1895. 

Wll 

1896. 

18th  A,pt.  4 

1896  and  1SB6. 

W16. 

1807. 

Wlfi. 

1897. 

19th  A,pt.4 

1897. 

W27 

189a 

•W28. 

1896. 
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QAGINQ  STATIONS.  V 

Aresm-ilow  data  M  reports  of  the  United  States  (Geological  £fiirt?ey^-Oontinned. 
[A^AnniiAl  Report;  B— Ball«ttn;  W— Watcr-Sapply  Paper.] 


Report, 


Character  of  data. 


Year. 


aihA,Dt.4. 

was  to  10.... 

aitA,pC.4.. 

wS 

Wtttott.... 
WrtolOO... 

iriMtoias.. 

WliStOlTIL. 

ir»to2i4.. 
waatoasa.. 
wan  to 272.. 
wantoaaa.. 
wantoaix. 
waaitoaaa.. 
wasitoaaa.. 
wantoaM.. 


Monthly  (Usdiarse  (also  for  many  earlier  years) *. 1808. 

DescriptioDs,  measarements,  gage  heights,  and  ratings. I  1800. 

Monthly  discharge '  1800. 

DescrlDtioDs,  measurements,  gage  heights,  and  ratings. lOOa 


Monthly  disdiarge 

Deacriptions,  measurements,  gage  heights,  and  ratings. 

Monthly  discharge 

Oompletedata 

do! 
do. 
do. 


190a 
190L 
1901. 
1003. 

looa. 

lOOi. 
1006. 
1006u 


L  to  414. do.. 

I 


.do. 1007-& 

.do !  1000. 

.do I  lOia 

.do. 1011. 

.do. 1012. 

.do. '  1013. 

.do '  1014. 


1015. 


Hofi^— No  data  regarding  stream  flow  are  given  in  the  16th  and  17th  annual  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years,  and  miscellaneous  measurements  at  many 
pcnnts  other  than  regular  gaging  stations  have  been  made  each  year. 
An  index  of  the  reports  containing  records  obtained  prior  to  1904 
has  been  published  in  Water-Supply  Paper  119. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
Bumbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1915.  The  data  for  any  particular  station  will  in  general  be  found 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville, 
Maine,  1903  to  1915,  are  published  in  Water-Supply  Papers  97,  124, 
165,  201,  241,  261,  281,  301,  321,  351,  381,  and  401,  which  contain 
records  for  the  New  England  streams  from  1903  to  1915.  Results 
of  miscellaneous  measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined  by 
measuring  or  estimating  its  drainage  area — ^that  is,  the  headwater 
itream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
tie  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
order  from  source  to  mouth  follow,  the  streams  in  each  tributary 
basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
pyetk  in  four  parts,  as  indicated  on  page  iii,  and  the  records  for 
large  lakes  are  taken  up  in  order  of  streams  around  the  rim  of  the 
kkeu 
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Part  X.  THE  GREAT  BASIN, 

PBINCIPAL  DIVISIONS. 

The  Great  Basin  is  made  up  of  a  number  of  minor  basins  whose 
streams  do  not  discharge  into  the  ocean.  The  largest  of  these  minor 
basins  are  the  depressions  that  hold  Great  Salt  Lake,  Sevier  Lake, 
Humboldt  Sink,  Truckee,  Walker,  Carson,  and  Owens  rivers,  and 
Honey,  Mono,  Malheur,  Harney,  Warner,  Abert,  Summer,  and 
Silver  lakes.  The  streams  of  this  section  drain  wholly  or  in  part  the 
States  of  California,  Idaho,  Nevada,  Oregon,  Utah,  and  Wyoming. 

In  addition  to  the  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections  and 
cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  references  to 
reports  published  by  State  and  other  organizations  (see  p.  xxrv). 

QAQINQ  STATIONS. 

Note. — ^Dmsh  after  a  date  Indicates  that  station  was  heing  maintained  September  80, 
1915.    Period  after  a  date  indicates  discontinuance. 

QBEAT  SALT  LAKE  BASIN. 

Great  Salt  Lake  at  Saltalr,  Utah,  1904;  1912- 
Great  Salt  Lake  at  Midlake,  Utah,  1912- 
Great  Salt  Lake  at  Garfield  Beach  g:age,  Utah,  1875-1899. 
Bear  River  near  Bvanston,  Wyo.,  1913- 
Bear  River  Dear  Harer,  Idaho,  1913- 
Bear  River  at  Dingle.  Idaho,  1903-1914. 
Bear  River  at  Soda  Springs,  Idaho,  1896. 
Bear  River  at  Alexander,  Idaho,  1911- 
Bear  River  near  Preston,  Idaho,  1889- 
Bear  River  near  Ck>lliDston,  Utah,  1889- 

Bear  (Mud)  Lake  inlet  canal  near  Dingle,  Idaho,  1911-1913. 
Bear  Lake  at  Fishav^i,  Idaho,  1904-1906. 
Georgetown  Greek  near  Georgetown,  Idaho,  1911-1914. 
Soda  Creek  near  Soda  Springs,  Idaho,  1913- 
•  Cnb  Cre^  near  Franklin,  Idaho,  1900-1901. 

Logan  River  above  State  dam,  near  Logan,  Utah,  1913- 
Logan  River  near  Logan,  Utah,  1896-1912. 
Logan  River  below  State  dam,  near  Logan,  Utah,  1913-14. 
Logan  River  below  Logan  Northern  canal,  near  Logan,  Utah,  1915- 
Utah  Power  &  Light  Co.'s  tallrace  near  Logan,  Utah,  1913- 
Logan,  Hyde  Park,  and  Smlthfield  canal  near  Logan,  Utah,  1904- 

1907;  1909- 
Logan  Northern  canal  near  Logan,  Utah,  1913- 
Blacksmlth  Fork  above  Utah  Power  &  Light  Oo.'s  dam,  near  Hyrum, 

Utiih.  1900-1902;  1913- 
Blacksmlth  Fork  at  Utah  Power  &  Light  Go.*8  plant,  near  Hymm, 
Utah,  1914- 

vu 
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VITI  SURFACE  WATER  SUPPLY,  1915,  PART  X. 

Great  Salt  Lake— CJontlnued. 

Bear  River  tributaries — Continued. 
Logan  River — Continued. 

Blacksmith  Fork  below  Utah  Power  &  Light  Co.*8  plant,  n^ar 
Hyrum,  Utah,  1904-1910;  1914- 
Hyrum  power-plant  canal  (Blaclcsmith  Fork  power-plant  race) 
near  Hyrum,  Utah,  1904-1910;  1914- 
West  Side  canal  near  CoUinston,  Utah,  1912- 
Hammond  (East  Side)  canal  near  CoUinston,  Utah,  1912- 
Little  Malad  River  near  Malad,  Idaho,  1911-1913. 
Box  Elder  Creek  at  Bri^ham,  Utah,  1909-1912. 
Weber  River  near  Oakley,  Utah,  1904- 
Weber  River  at  Devils  Slide  (Croydon),  Utah,  1905- 
Weber  River  near  Uinta,  Utah,  1889-1903. 
Weber  River  near  Plain  City,  Utah,  1903- 
Chalk  Creek  at  CJoalville,  Utah,  1904-5. 
Lost  Creek  near  Croydon,  Utah,  1905. 

Ogden  River  at  upper  end  of  canyon,  near  Ogden,  Utah.  189&-1896. 
Ogden  River  at  Utah  Light  &  Railway  Co.'s  dam,  near  Ogden,  Utah, 

1904-1912. 
Ogden  River  at  powder  mill,  near  Ogden,  Utah,  1889-1890;  1897-1809. 
Mill  Creek  near  Bountiful,  Utah,  1918-14. 
Jordan  River  near  Lehi,  Utah,  1904 ;  1913- 

Utah  Lake  near  Spanish  Fork,  Utah,  1889-1896. 
Utah  Lake  at  Geneva,  near  outlet,  Utah,  1896-1900. 
Summit  Creek  near  Santaquin,  Utah,  1905;  1910- 
Peteetneet  Creek  near  Payson,  Utah,  1910- 
Spanish  Fork  at  Thlstie,  Utah,  1907- 
Spanish  Fork  near  Spanish  Fork   (Mapleton),  Utah,  1900-1901; 

1903- 
Spanish  Fork  at  Lake  Shore,  Utah,  1903-1907 ;  1909- 
Diamond  Fork  near  Thistle,  Utah,  1907- 
United  States  Reclamation  Service  power  canal  near  Spanish 
Fork,  Utah,  1909- 
Hobble  Creek  near  Springville,  Utah,  1904- 
Maple  Creek  near  Springville,  Utah,  1910-1918. 
Provo  River  at  Forks,  Utah,  1911- 
Provo  River  above  Telluride  Power  CJo.'s  dam,  near  Provo,  Utah, 

1905-191L 
Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  1889-1906. 
Provo  River  at  Denver  &  Rio  Grande  Railroad  bridge,  near  Provo, 

Utah,  1905. 
Provo  River  at  San  Pedro,  Los  Angeles  &  Salt  Lake  Railroafl 
bridge,  near  Provo,  Utah,  1903-4. 

South  Fork  of  Provo  River  at  Forks,  Utah,  1911- 
American  Fork  above  South  Fork,  near  American  Fork,  Utah, 

1912- 
Amerlcan  Fork  near  American  Forlc,  Utah,  1900-1901 ;  1903-1905. 
South  Fork  of  American  Fork  near  American  Fork,  Utah, 
1912- 
Little  Cottonwood  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
Big  Cottonwood  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
Mill  Creek  near  Salt  Lake  City,  Utah,  1898-1913. 
Parleys  Creek  near  Salt  Lake  City,  Utah,  1898-1918. 

Emigration  Oeek  near  Salt  Lake  City,  Utah,  1898-1913. 
City  Creek  near  Salt  Lake  City.  Utah,  1898-1913. 
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GAGIKQ  STATIONS.  IX 

SEVIER  LAKE  BASIN. 

Mammoth  Creek  (head  of  Serler  Rlrer)  near  Hatch,  Utah,  1912 ;  1913-14. 
Sevier  River  at  Hatch,  Utah,  1911- 
Sevi«-  River  near  Pangoitch,  Utah,  1914. 
Sevier  River  Dear  Clrcleville,  Utah.  1912;  1914- 
Sevier  River  near  Kingston,  Utah,  1914- 
Sevier  Rivo*  near  Junction,  Utah,  1911 ;  1912- 
Pinte  reservoir  near  Marysvale,  Utah,  1914. 

Sevier  River  helow  Piute  dam,  near  Marysvale,  Utah,  1911 ;  1912- 
Sevier  River  at  Pitts  nrnch,  near  Marysvale,  Utah,  1906-1911. 
Sevier  River  at  Marysvale,  Utah,  1912-1914. 
Sevier  River  at  Sevier,  Utah,  1911- 
Sevier  River  at  Joseph,  Utah,  1889. 
.Sevier  River  near  Vermilion,  Utah,  1912;  1914- 
Sevier  River  near  Gunnison,  Utah,  1900- 
Sevier  River  at  Claries  hridge,  near  Fayette,  Utah,  1914- 
Sevier  River  at  McArtie's  Ford,  near  Fayette,  Utah,  1914. 
Sevier  Bridge  reservoir  near  Juab,  1914. 
Sevier  River  near  Juab,  Utah,  1911- 
Sevier  River  near  Mills,  Utah,  1914- 
Sevier  River  at  Leamington,  Utah,  1889-1898 ;  1912-1914. 
Sevier  River  near  Lynndyl,  Utah,  1914- 
D^ta  &  Melville  reservoir  near  Delta,  Utah,  1914. 
Sevier  River  near  Delta,  Utah,  1912 ;  1913- 
Gunnison  Bend  reservoir  near  Delta,  Utah,  1914. 
Sevi^*  River  at  Oasis,  Utah,  1913- 

Hatch  Bench  canal  near  Hatch,  Utah,  1914. 

Asay  Creek  near  Hatch,  Utah,  1912 ;  1913-14. 

State  canal  near  Panguitch,  Utah,  1913 ;  1914. 

Long  canal  near  Panguitch,  Utah,  1914. 

East  Panguitch  canal  near  Panguitch,  Utah,  1914. 

McEwen  canal  near  Panguitch,  Utah,  1914. 

Fox  canal  near  Clrcleville,  Utah,  1914. 

Clrcleville  canal  near  Cirdeville,  Utah,  1914. 

Old  Kingston  canal  near  Clrcleville,  Utah,  1914. 

Dalton  canal  at  Clrcleville,  Utah,  1914. 

Biitchels  Slough: 

Mitchells  Slough  canal  near  Junction,  Utah,  1914. 

East  Fork  of  Sevier  River  near  Kingston,  Utah,  1912;  1913* 

East  Fork  of  Sevier  River  at  Junction,  Utah,  1913. 
Otter  Creek  reservoir  near  Coyoto,  Utah,  1914. 
Otter  Creek  reservoir  canal  near  Coyoto,  Ut^h,  1914-15. 
Otter  Creek  near  Coyoto,  Utah,  1913 ;  1914- 
Kingston  canal  at  Kingston,  Utah,  1914. 

Pine  Creek  at  Marysvale,  Utah,  1914. 

aear  Creek  at  Sevier,  Utah,  1912- 
Cove  canal  at  Sevier,  Utah,  1914. 

Monroe  South  Bend  canal  near  Joseph,  Utah,  1914. 

Sevier  Valley  canal  near  Joseph,  Utah,  1912. 

Sevier  Valley  canal  at  Elsinore,  Utah,  1913. 

Sevier  Valley  canal  near  Richfield,  Utah,  1912-1914. 

State  canal  near  Vermilion,  Utah,  1913. 

State  canal  near  Aurora,  Utah,  1913. 

State  canal  near  Sallna,  Utah,  1913. 
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Sevier  River  tribntarles — Omtinned. 

State  canal  near  Redmond,  Utah,  1018;  1914. 

Joseph  canal  near  Joseph,  Utah,  1914. 
Wells  canal  near  Joseph,  Utah,  1914. 
Monroe  canal  near  Elslnore,  Utah,  1914. 
Elsinore  canal  near  Elslnore,  Utah,  1914. 
Brooklyn  canal  near  Elslnore,  Utah,  1914. 
Richfield  canal  near  Elsinore,  Utah,  1914. 
Annabella  canal  at  Elslnore,  Utah,  1914. 
Vermilion  canal  near  Richfield,  Utah,  1914. 
Rockyford  canal  near  Vermilion,  Utah,  1914. 
Salina  Creek  at  Salina,  Utah,  1914- 
West  View  canal  at  Redmond,  Utah,  1914. 
Fayette  canal  near  Centerfield,  Utah,  1914. 
Dover  canal  near  Gunnison,  Utah,  1914. 
San  Pitch  River  near  Gunnison,  Utah,  1900-1905 ;  1912. 

Manti  Creek  near  Mantl,  Utah,  1900. 
Wellington  canal  near  Mills,  Utah,  1914. 

Sevier  River  Land  &  Water  Co.'s  canal  near  Leamington,  Utah,  1914. 
Sevier  River  Land  &  Water  Co.'s  canal  above  .Fool  Creek  reservoir,  near 
Lynndyl,  Utah,  1914. 

Sevier  River  Land  &  Water  Co.*8  by-pass  near  Lynndyl,  Utah,  1914. 
Sevier  River  Land  &  Water  Co.'s  reservoir  No.  1  (Fool  Creek  reservoir) 

near  Lynndyl,  Utah,  1914. 
Mclntyre  canal  near  Leamington,  Utah,  1914. 
Leamington  canal  near  Leamington,  Utah,  1914. 
Delta  and  Mellvllle  canal  (Canal  A)  near  Delta,  Utah,  1912. 

Canal  B  at  Intake,  near  Delta,  Utah,  1912. 
Lyman's  ditch  near  Delta,  Utah,  1912. 

Melville  West  Side  canal  near  Delta,  Utah;  1912. 

Canal  C  at  head  gate  near  Delta,  Utah,  1912. 
Melville  Main  canal  near  Delta,  1912. 
Midland  canal  near  Delta,  Utah,  1914. 
Abraham  canal  near  Delta,  Utah,  1913 ;  1914. 
Deseret  High-Line  canal  near  Delta,  Utah,  1918 ;  1914. 
Deseret  canal  near  Delta,  Utah,  1918 ;  1914. 

Smith  canal  near  Delta,  Utah,  1914. 

STREAMS   nV   PAVANT   VALLET. 

Chalk  Creek  near  Fillmore,  Utah,  1914. 
Pine  Creek  near  Fillmore,  Utah,  1914. 
Meadow  Creek  near  Meadow,  Utah,  1914. 
CJom  Creek  near  Kanosh,  Utah,  1914. 

BEAVER   RIVER   BASIN. 

Beaver  River  near  Beaver,  Utah,  1906;  1914- 

Beaver  River  at  Adamsvllle,  Utah,  1913- 

Beaver  River  at  Rockyford  dam,  near  MlnersvUle,  Utah,  1913- 

Beaver  River  at  MlnersvUle,  Utah.  1909-1913. 

Beaver  River  at  Mllford,  Utah,  1914. 

South  Creek  near  Beaver,  Utah,  1906. 

North  Fork  of  North  Creek  (head  of  North  Creek)  near  Beaver,  Utah,  1906. 
South  Fork  of  North  Creek  near  Beaver,  Utah,  1906. 

Indian  Creek  at  Adamsvllle,  near  Beaver,  Utah,  1906;  1914- 

Mlnersvllle  canal  at  MlnersvUle,  Utah,  1906;  1914. 

Coal  Creek  near  Cedar  City,  Utah,  1915- 
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MINOB  BASINS  IN  NEVADA. 

Thonsand  Springs  Creek  near  Tecoma,  Nev.,  1910-1913. 

Snake  Creek  near  Baker,  Nev.,  1913- 

Baker  Creek  near  Baker,  Nev.,  1913- 

Cleveland  Creek  near  Osceola,  Nev.,  1914- 

White  River  near  Preston,  Nev.,  1914. 

Currant  Creek  at  Ranger  Station  near  Currant,  Nev.,  1913. 

Currant  Creek  at  Cazier's  Ranch  near  Currant,  Nev.,  1913 ;  1914- 

Birch  Creek  near  Austin,  Nev.,  1913;  1914. 

SALTON   SINK  BASIN. 

Salton  Sea  near  Salton,  Cal.,  1904- 

Alamo  River  near  Brawley,  Cal.,  1909-1912. 
New  River  near  Brawley,  Cal.,  1909-1911. 

OWENS   LAKE  BASIN. 

Owens  River  near  Round  Valley,  Cal.,  1903- 
Owens  River  near  Big  Pine  [Tinemalia],  Cal.,  190^ 
Owens  River  near  Lone  Pine,  Cal.,  1909- 
Owens  River  near  Citrus,  Cal.,  1903-1906. 
Oi^^ens  Lake  near  Lone  Pine  (Olancha),  Cal..  1908- 

Rock  Creek  near  Round  Valley,  Cal.,  1903- 
Pine  Creek  near  Round  Valley,  Cal.,  1903- 

Owens  River  canal  near  Bishop,  CaL,  1903-1905. 

McNally  canal  near  Bishop,  Cal.,  1903-1905. 

Farmers  canal  near  Bishop,  Cal.,  19(^1905. 

Bishop  Creek  near  Bishop,  Cal.,  1903-1911. 

Hillside  (North)  canal  near  Bishop,  Cal.,  1903-1905. 

HUIside  (South)  canal  near  Bishop,  Cal.,  1903-1905. 

Powers  canal  near  Bishop,  Cal.,  1903-1905. 

Bishop  Creek  canal  near  Bishop,  C^l.,  1903-1905. 

Collins  (George)  canal  near  Bishop,  Cal.,  1903-1906. 

Collins  (A.  O.)  canal  near  Bishop,  CJal.,  19(»-1906. 

Dell  canal  near  Bishop,  C3al.,  1903-1906. 

Big  Pine  and  Owens  River  canal  near  Bishop,  Cal.,  1903-1905. 

Rawson  canal  near  Bishop,  Cal.,  1903-1905. 

Sanger  canal  near  Alvord,  Cal.,  1903-1905. 

Baker  Oeek  near  Big  Pine,  Cal.,  1908-1911. 

Big  Pine  Creek  near  Big  Pine,  Cal.,  1903-1911. 

Tinemaha  Oeek  near  Big  Pine  [Tinemaha],  Cal.,  1906-1911. 

Birch  Oeek  near  Big  Pine  [Tinemaha],  Cal.,  1905;  1906-1911. 

Taboose  Oeek  near  Aberdeen,  Cal.,  1906-1911. 

Goodale  Creek  near  Aberdeen,  Cal.,  1906-1911. 

Division  Oeek  near  Independence,  Cal.,  1906-1910. 

Eightraile  (Sawmill)  Creek  near  Independence,  Cal.,  1906-1910. 

Thibaut  Creek  near  Independence,  Cal.,  1908-1911. 

East  Side  canal  near  Citrus,  Cal.,  1903-1906. 

Stevens  canal  near  Citrus,  Cal.,  1903-1905. 

Oak  Oeek  near  Independence,  Cal.,  1905-1911 : 

Little  Pine  (Independence)  Creek  near  Independence,  Cal.,  1905-1911. 

Shepard  Oeek  near  Thebe,  Cal.,  1906-1910. 

Bairs  Oeek  near  Thebe,  Cal.,  1906-1911. 

George  Oeek  near  Thebe,  Cal.,  1906-1911. 
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Owens  River  tributaries — Oontinued. 

Lone  Pine  Creels  near  Lone  Pine,  Oal.,  1906-1011. . 
Tattle  Creek  near  Lone  Pine,  Cal.,  1906-1911. 
Cottonwood  Creelc  near  Olancha,  Cal.,  1906-1911. 
Ash  Creek  near  Olancha,  Cal.,  1907-1911. 

ANTELOPE  VALLEY  BASIN. 

Llttlerock  Creek  near  Palradale,  Cal.,  1896-1898. 

MOHAVE  BIVEB  BASIN. 

Mohave  River  near  Victorville,  Cal.,  1899-1906. 

MONO  LAKE  BASIN. 

Mono  Lake  near  Mono  Lake,  Cal.,  1912- 

Rush  Creek  near  Mono  Lake,  Cal.,  1910-1914. 
Leevining  Creek  near  Mono  Lake,  Cal.,  1910-1915. 

WALKER  LAKE  BASIN. 

East  Walker  River  (head  of  Walker  River),  Bridgeport,  Cal.,  1911-1914. 

East  Walker  River  near  Yerington,  Nev.,  1902-1908. 

East  Walker  River  near  Mason.  Nev..  1910-1912;  1913- 

Walker  River  near  Nordyke,  Nev.,  1895. 

Walker  River  at  Mason,  Nev.,  1910-1912;  1913- 

Walker  River  at  Schurz,  Nev.,  1913- 

Walker  River  near  Wabuska,  Nev.,  1902-1908. 

Robinson  Creek  near  Bridgeport,  Cal.,  1910-1914. 

Buckeye  Creek  near  Bridgeport,  Cal.,  1910-1914. 
Swager  Creek  near  Bridgeport,  Cal.,  1911-1915. 

West  Walker  River  near  Coleville,  Cal.,  1902-1908;  1909-1910;  1915- 

West  Walker  River  near  Wellington,  Nev.,  1910. 

West  Walker  River  at  Smith,  Nev.,  1910. 

West  Walker  River  at  Hudson,  Nev.,  1914- 

East  Fork  of  West  Walker  River  near  Bridgeport,  Cal..  1910. 

HUMBOLDT-CABSON   SINK. 

Carson  River  basin : 

.  Carson  River,  East  Fork  (head  of  Carson  River),  at  Silver  King  Valley, 

near  Markleevllle,   Cal ,   1910-1913. 
Carson  River,  East  Fork,  near  Markleevllle,  Cal.,  1910- 
Carson  River,  East  Fork,  at  Rodenbah*s  ranch,  near  Gardnerville,  Nev., 

1900-1906. 
Oarson  River,  East  Fork,   at   Horseshoe  Bend,   near   Gardnerville,   Nev., 

1908-1910.' 
Carson  River,  East  Fork,  at  California-Nevada  State  line,  1911-1914. 
Carson  River  near  Empire,  Nev.,  1895;  1900- 
Carson  River  near  Fort  Churchill,  Nev.,  1911-1914. 
Carson  River  near  Hazen,  Nev.,  1908-1910. 

Silver  Creek  near  Markleevllle,  Cal..  1910-1913. 
Markleevllle  Creek  above  Markleevllle,  Cal.,  1911- 
Markleeville  Creek  at  Markleevllle,  Cal.,  1910- 

Pleasant  Valley  Creek  near  Maikleeville,  CaL,  1910-1911. 
West  Fork  of  Carson  River  at  Woodfords,  CaL,  1890-1892 ;  1900- 
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Hnmboldt  River  basin: 

Humboldt  River  near  Elko,  Ner.,  1895-1902. 
Humboldt  River  at  "PaUaade,  Nev.,  1902-1906;  1911- 
Humboldt  River  at  Battle  Mountain,  Nev.,  1896-7.  ' 
Humboldt  River  near  Golconda,  Nev.,  1894-1909 ;  1910- 
Homboldt  River  near  Oreana,  Nev.,  1896-1909 :  1910- 
Humboldt  River  near  Lovelocks,  Nev.,  1912- 
Bishop  Greek  near  Wells,  Nev.,  1910. 

Marys  River  at  Marys  River  Cabin,  near  Deeth.  Nev.,  1913-14. 
Marys  River  at  Buena  Vista  ranch,  near  Deeth,  Nev.,  1918-14. 
Marys  River  near  Deeth,  Nev.,  1902-3 ;  1912- 
Hanks  Creek  near  Deeth,  Nev.,  1918-14. 
Starr  Creek  near  Deeth,  Nev.,  1913- 
LamoiUe  Creek  near  Lamoille,  Nev.,  1915- 
Lamoille  Creek  near  Halleck,  Nev.,  1913- 
North  Fork  of  Humboldt  River  near  Peko,  Nev.,  1898-1900. 
North  Fork  of  Humboldt  River  at  Devils  Gate,  near  Halleck,  Nev., 

191^ 
North  Fork  of  Humboldt  River  near  Halleck,  Nev.,  1902-1909;  1910- 

1918. 
South  Fork  of  Humboldt  River  near  Elko,  Nev.,  1896-1909;  1910- 
Maggie  Creek  at  Carlin,  Nev.,  1913- 
Pine  Creek  at  Palisade,  Nev.,  1902-1904;  1912- 
Rock  Creek  at  Rock  Creek  ranch,  near  Battle  Mountain,  Nev.,  191&- 
Roek  Creek  near  Battle  Mountain,  Nev.,  1896. 
Reese  River  near  Berlin,  Nev.,  1913- 

Big  Creek  near  Austin,  Nev.,  1913-14. 
Humboldt-Lovelocks  Irrigation  Light  &  Power  Co.*s  canal  near  Mill 

City,  Nev.,  1914- 
Humboldt-Lovelocks  Irrigation  Light  &  Power  Co.*s  canal  near  Hum- 
boldt, Nev.,  1914- 

FTaAlCID  AND  WXlfNElfUCCA  LAKE  BASINS. 

Lake  Tahoe  at  Tahoe,  Cal.,  1900- 

Truckee  River  at  Tahoe,  Cal.,  1895-96;  1900- 

Truckee  River  near  Boau  Cal.,  1800. 

Trockee  River  at  Iceland.  Cal.,  1912- 

Truckee  River  at  Nevada-California  State  line,  1899-1912. 

Tmekee  River  at  Laughton,  Nev.,  1890. 

Tnickee  River  at  Reno,  Nev.,  1906- 

Truckee  River  near  Essex,  Nev.,  1889. 

Tmekee  River  at  Vista,  Nev.,  1899-1908. 

Truckee  River  at  Clarks,  Nev.,  1907- 

Tnickee  River  at  Derby  dam,  Nev.,  1907-1910. 

Trockee  River  near  Wadsworth,  Nev.,  1902-1905. 

Lake  Winnemucca  inlet  near  Wadsworth,  Nev.,  1902-1905. 

D(»mer  Creek  at  Donner  Lake,  near  Truckee,  CaL,  1909-10. 

Donner  Creek  near  Truckee,  Cal.,  1902- 

Prosser  Creek  near  Hobart  Mills  (Truckee),  CaL,  1903-4;  1907-1912. 

Prosser  Creek  near  Boca,  Cal.,  1899-90 ;  1902-3. 

South  Fork  of  Prosser  Creek  near  Truckee,  Cal.,  1909-10. 

Little  Truckee  River  near  Truckee,  CaL,  1909-10. 

Little  Truckee  River  near  Boca,  CaL,  1890. 

Little  Truckee  River  at  Boca,  CaL,  1911- 
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Truckee  River  tributaries— Continned. 

Little  Truckee  River  at  Pine  Station  and  Starr,  OaL,  1908-1910. 

Webber  Greek  near  Truckee,  Cal.,  1909-10. 

Independence  Greek  below  Independence  Lake,  Gal.,  1902-1907. 

Independence  Greek  near  Truckee,  GaL,  1909-10. 
Steamboat  Greek  at  Steamboat  Springsf,  Nev.,  1900-1901. 

Qalena  Greek  near  Washoe,  Nev.,  191S-14. 

HONKT  IsAXE  BASIN. 

Susan  River  near  Susanville,  Gal.,  1900-1905;  1913. 

Gold  Run  Greek  near  Susanville,  Gal.,  1913;  1915- 

Lassen  Greek' near  Susanville,  Gal.,  1913;  1915- 

Willow  Greek  at  Merrillville,  GaL,  1904-^. 

Willow  Greek  near  Standish,  Gal.,  1900-1901;  1905. 
Baxter  Greek  near  Janesville,  Gal.,  1913-1915. 

Schloss  Greek  at  Janesville,  GaL,  1915. 

Janesville  Greek  at  Janesville,  Gal.,  1913;  1915. 

SUBFBISS  VALLEY  DBAINAGE  BASIN. 

Bidwell  Greek  near  Fort  Bldwell,  GaL,  1912. 

WABNEB  LAKES  BASIN. 

Gowhead  Lake  near  Fort  Bidwell,  Gal.,  1911-1913. 
Twentymile  Greek  near  Warner  Lake,  Greg.,  1910-     . 

Fifteenmile  Greek  above  Twelvemile  Greek,  near  Fort  Bidwell,  GaL,  1913. 

Fift6enmile  Greek  below  Rock  Greek,  near  Fort  Bidwell,  Gal.,  1913. 
Twelvemile  Greek  near  Fort  BidwelL  GaL,  1912-13. 

Rock  Greek  near  Fort  Bidwell,  Gal.,  1913. 
Deep  Greek  near  Fort  Bidwell,  GaL,  1913. 
Deep  Greek  at  Big  Valley,  near  Lakevlew,  Greg.,  1911- 
Deep  Greek  at  Adel,  Greg.,  1909- 

Dismal  Greek  near  Fort  Bidwell,  GaL,  1913. 

Gamas  Greek  near  Plush,  Greg.,  1911-12. 

Gamas  Greek  below  Blue  Greek,  near  Lakevlew,  Greg.,  1912- 
Mud  Greek  near  Plush,  Greg.,  1911-12 ;  1915. 
Grane  Greek  near  Lakevlew,  Greg.,  1914. 
Drake  Greek  near  Adel,  Greg.,  1915. 
M.  G.-Givah  ditch  near  Adel,  Greg.,  1915- 
Gompany  ditch  near  Adel,  Greg.,  1915- 
Fish  Greek  near  Plush,  Greg.,  1914. 

Honey  Greek  at  Ghalstrand's  ranch,  near  Plush,  Greg.,  191Q-11. 
Honey  Greek  near  Plush,  Greg.,  1909-1914 ;  1915. 

Twelvemile  Greek  near  Plush,  Greg.,  1911. 

Snyder  Gre^  near  Plush,  Greg.,  1911. 
Pelican  Lake  near  Adel,  Greg.,  1913-1915. 
Grump  Lake  near  Adel,  Greg.,  1910-1912;  1913;  1914;  1915. 
Hart  Lake  near  Plush,  Greg.,  1910- 
Flagstaff  Lake  inlet  near  Plush,  Greg.,  1914. 
Flagstaff  Lake  near  Plush,  Greg.,  1910- 
Lower  Gampbell  Lake  near  Plush,  Greg.,  1914 ;  1915. 
Stone  Gorral  Lake  near  Plush,  Greg.,  1914 ;  1915. 
Bluejoint  Lake  near  Plush,  Greg.,  1911- 
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▲BEST  LAKE  BASIN. 

Chewancan  River  at  dam  site,  near  Paisley,  Oreg.,  1912- 

Ghewaucan  River  above  Mill  Greek,  near  Paisley,  Oreg.,  1912- 

Cbewancan  River  at  Chewaucan  Land  &  Cattle  Oo/s  gage,  near  Paisley,  Oreg., 

1914- 
Qiewancan  River  above  CJonn's  ditch,  near  Paisley,  Oreg.,  1912. 
Chewancan  River  at  Paisley,  Oreg.,  1905-1907;  1909-1912;  1913. 
Chewancan  River  at  Hotchklss  Ford,  near  Paisley,  Oreg.,  1914- 
Chewaucan  Rtver  at  Narrows,  near  Paisley,  Oreg.,  1914- 

Conn  ditch  near  Paisley,  Oreg.,  1914- 

Smalls  Creek  at'Palsley,  Oreg.,  1914- 

Bagley  ditch  at  Paisley,  Oreg.,  1914- 

Jones-Innls-ZX  ditch  near  Paisley,  Oreg.,  1914- 

Crooked  Creek  near  Vall^  Falls,  Oreg.,  1912-13. 

8U1CHKB  LAKE  BASIN. 

Ana  River  near  Summer  Lake,  Oreg.,  1905 ;  1909-10. 

SILVER  LAKE   BASIN. 

SUver  Creek  near  Silver  Lake,  Oreg.,  1904-1907 ;  1909- 

Brldge  Creek  near  Silver  Lake,  Oreg.,  1905-6;  1911-12. 
Bnck  Creek  near  SUver  Lake,  Oreg.,  1905-6;  1909-1911. 

HALHEUB  AND  HARNET  LAKES  BASIN. 

Malheur  Lake  outlet  at  Narrows,  Oreg.,  1908-1906;  1911-12;  1913;  1914. 
SUvles  River  near  Siloes,  Oreg.,  1903-1906;  1909-1912. 
Sllvies  River  near  Burns,  Oreg.,  1903-1906 ;  1909- 
Donner  und  Blitzen  River  near  Diamond,  Oreg.,  1909* 
Donner  und  Blitzen  River  near  Narrows,  Oreg.,  1915. 
Mud  Creek  near  Diamond,  Oreg.,  1911- 
Bridge  Creek  near  Diamond,  Oreg.,  1911 ;  1912- 
Krumbo  Creek  near  Diamond,  Oreg.,  1911 ;  1913. 
Kelger  Creek  near  Diamond,  Oreg..  190p-10;  1911;  1912-13. 
Cucamonga  Creek  near  Diamond,  Oreg.,  1911-1913. 
McCoy  Creek  near  Diamond,  Oreg.,  1909-1914. 
Riddle  Creek  near  Smith,  Oreg.,  1911. 
Buena  Vista  canal  near  Narrows,  Oreg.,  1915. 
Sliver  Creek  above  Riley,  Oreg.,  1904-1906;  1909;  1910;  flood  periods  1911- 

1915. 
Silver  Creek  below  Riley,  Oreg.,  1912 ;  1913 ;  1914. 

ALVORD   LAKE   BASIN. 

Trout  Creek  near  Denlo,  Oreg.,  1911-12. 

Little  Cottonwood  Creek  near  Denlo,  Oreg.,  1911-12. 

TUICTUM  LAKE  BASIN. 

Van  Horn  Creek  near  Denlo,  Oreg.,  1911. 

CATLOW  VALLEY,  DRAINAGE  BASIN. 

Home  Creek  near  Beckley  (Narrows),  Oreg.,  1911;  1912;  1915. 
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PUBLICATIONS  OF  THE  UNITED  STATES  GEOU)GICAL  SUBVEY. 

WATSB-BUrPPLT  PAPEB8. 

Water-supply  papers  are  distributed  free  by  the  Geological  Sorvey  as  long  as  its  stock 
lasts.  An  asterisk  (*)  indicates  that  this  stock  has  been  exhausted.  Many  of  tlie 
papers  marked  in  this  way  may,  however,  be  purchased  (at  price  noted)  from  tike 
SuPBBiNTiNDiMT  OF  DocDifiNTS,  WASHINGTON,  D.  C.  Omission  of  the  pHce  indicates 
that  the  report  Is  not  obtainable  from  Qovemment  •onreea.  Water-Supply  Papers 
are  of  octavo  size. 

*7.  Seepage  water  of  northern  Utah,  by  Samuel  Fortier.    1897.    60  pp.,  8  pis. 
10c. 

Describes  Cache  Valley  and  its  water  supply  and  seepage  waters  in  Ogdoi 
Valley. 

^43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel 
Fortier.    1901.    86  pp.,  15  pis.    15c. 

Describes  the  location  and  construction  of  various  types  of  canals  for  irri- 
gation. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett    1901.    100  pp., 
11  pis.    16c. 

Gives  elevations  and  distances  along  Sevier,  Bear,  and  Humboldt  rivers; 
also  brief  descriptions. 

♦57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama- 
Montana),  by  N.  H.  Darton.    1902.    60  pp^    10c. 

*6L  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska- 
Wyoming),  by  N.  H.  Darton.    1902.    67  pp.    5c. 

A  second,  revised,  edition  of  Nos.  57  and  61  was  published  in  1005  as  Wato*- 
Supply  Paper  149  (q.  v.). 

68  Water  storage  in  the  Truckee  Basin,  Oalifomia-Nevada,  by  L.  H.  Taylor. 
1902.    90  pp.,  8  pis.    10c. 

Discusses  reservoir  sites,  water  rights  for  power  and  irrigation,  irrigabl« 
lands,  duty  of  water,  and  necessity  for  national  control  ot  water. 

*78.  Preliminary  report  on  artesian  basins  In  southwestern  Idaho  and  south- 
eastern Oregon,  by  I.  O.  Russell.    1903.    58  pp.,  2  pis.    5c 

Discusses  briefly  the  rocks  and  geologic  structure  of  a  part  of  the  Snake 
River  Plains  In  Canyon  and  Owyhee  counties,  Idaho,  and  Malheur  and  Harney 
counties,  Oreg. ;  describes  briefly  the  conditions  on  which  artesian  flow  de- 
pends, and  in  some  detail  the  springs  and  drilled  wells  in  the  Lewis,  Otis, 
Harney,  and  Whitehorse  artesian  basins;  also  describes  artesian  wells  In  alia- 
vial  deposits  and  discusses  the  size  of  drill  holes,  casings,  etc.,  the  preservatton 
of  well  records,  and  the  importance  of  laws  to  govern  the  use  of  artesian 
waters;  gives  list  of  pnblicatlons  bearing  on  artesian  waters. 

♦81.  California  hydrography,  by  J.  B.  Lipplncott    1903.    488  pp.,  1  pi.    25c. 

A  collection  of  published  records  of  stream  flow  "  hitherto  much  scattered, 
some  of  them  out  of  print  and  diflicult  to  secure,**  brought  together  as  a  book 
of  reference. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by 
C.  S.  Slichter.    1905.    122  pp.,  15  pis.    15c 

Discusses  flow  in  Rio  Hondo,  San  aabriel,  and  Mohave  River  valleys,  Cal. ;  . 
gives  results  of  tests  of  wells  and  pumping  plants^  and  descrtbet  stovep^ 
method  of  well  construction. 
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*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United 
States,  by  E.  B.  QoodelL  1904.  ISO  i^p.  Superseded  by  Water-Supply 
Paper  152. 

Cites  tUtutory  restrlctloiis  of  water  pollution  in  California,  Idaho,  Nevada, 
Oregon,  Utah,  and  Wyoming. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.  1906. 
55  pp.    5c. 

Cites  legislative  acts  affecting  ground  waters  in  California,  Idaho,  Nevada, 
Oregon,  Utah,  and  Wyoming. 

140.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service, 
with  accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer. 
1905.  267  pp.  15c.  [Inquiries  concerning  this  report  should  be  ad- 
dressed to  the  Reclamation  Service.]    Contains: 

A  brief  report  on  *'  Hydrographlc  investigations  in  Nevada/*  by  A  B.  Chan- 
dler. Gives  notes  concerning  flnctnations  and  average  discharge  at  stations 
Ml  Trackee,  Homboldt,  Carson,  and  Walker  rivers. 

A  report  on  *'  Underground  waters  of  southern  California,**  by  W.  C.  Menden« 
hall.     Discusses  the  origin,  distribution,  and  character  of  the  artesian  waters, 
the  causes  of  fluctuations  in  the  supply,  and  the  need  of  moderation  in  use. 
149.  Preliminary  list  of  deep  borings  in-  the  United  States,  second  edition,  with 
additions,  by  N.  H.  Darton.    1905.    175  pp.    10c. 

Gives  bj  States  (and  within  the  States  by  counties),  location,  depth,  diameter, 
yield,  height  of  water,  and  other  information  concerning  wells  400  feet  or  more 
in  depth ;  includes  all  wells  listed  in  Water-Supply  Papers  57  and  61 ;  mentions 
also  principal  publications  relating  to  deep  borings. 
152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United 
States  (second  edition),  by  B.  B.  GoodelL    1906.    149  pp.    10c 

Cites  statutory  restrictions  of  water  pollution  in  California,  Idaho,  Nevada, 
Oregon,  Utah,  and  Wyoming. 
*157.  Underground  water  in  the  valleys  of  Utah  Lake  and  Jordan  River,  Utah, 
by  G.  B.  Richardson.    1906.    81  pp.,  9  pis.    20c. 

Discusses  the  source,  distribution,  recovery,  and  quality  of  waters;  contains 
list  of  typical  wtila. 
ne2.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood 
discharge  and  frequency  and  an  index  to  flood  literature,  by  B.  O. 
Murphy  and  others.    1906.    105  pp.,  4  pis.     15c. 

Gives  estimates  of  flood  flow  and  frequency  of  Bear  River  at  Collinston,  Utah, 
and  Humbodlt  River  at  Qolconda,  Nev.   (p.  80). 
•181.  Geology  and  water  resources  of  Owens  Valley,  Cal.,  by  W.  T.  Lee.    1906. 
28  pp.,  6  pis.    15c. 

Discusses    artensian    conditions,    utilisation    of    ground    waters    by    pump- 
ing and  power  plants,  and  undralned  lakes  as  registers  of  climate.     See  also 
Water-supply  Paper  294. 
•199.  Underground  water  in  Sanpete  and  central  Sevier  valleys,  Utah,  by  G.  B. 
Richardson.    1907.    68  pp.,  6  pis.    25c. 

Describes   topography    and   geology   of   the   area,    the   sources,   distribution, 
recovery,  and  quality  of  the  ground  waters;  presents  tabulated  data  concern- 
ing springs  and  wells. 
•217.  Water  resources  of  Beaver  Valley,  Utah,  by  W.  T.  Lee.    1908.    57  pp., 
1  pi.    10c. 

Describes  possible  development  of  surface  and  ground  waters,  and  quality 
of  waters;  contains  field  assays  of  weU  water,  and  sanitary  and  other  exact 
analyses. 
•220.  Geology  and  water  resources  of  a  portion  of  south-central  Oregon,  by 
G.  A.  Waring.    1908.    86  pp.,  10  pis.    20c. 

Describes  the  rocks,  streams,  lakes  and  loko  valleys,  deep  and  shallow  wells, 
climate,  soils,  vegetation,  industries,  and  reclamation  projects  in  Lake  County ; 
gives  analyses  of  soils  and  waters. 
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*224.  Some  desert  watering  places  in  sontlieastem  Oalifornia  and  sonthwestem 
NeTada,  by  W.  C.  Mendenhall.    1909.    98  pp.,  4  pis.    20c 

Describes  physical  features  of  the  Colorado  and  Mohave  deaerts  and  the 
Death  Valley  region,  mineral  resources  and  Industrial  development,  climate, 
rivers,  springs,  and  camping  places;  gives  hints  on  desert  traveling;  describes 
main  routes  of  travel,  and  gives  details  concerning  the  springs. 

♦225.  Ground  waters  of  the  Indio  region,  California,  with  a  sketch  of  the  Colo- 
rado Desert,  by  W.  C.  Mendenhall.    1909.    56  pp.,  12  pis.    20c. 

Describes  the  structural  features  and  deposits  of  the  Colorado  Desert,  rain- 
fall and  drainage,  the  origin,  source,  character,  and  development  of  ground 
waters;  gives  history  of  development  of  the  Indio  region,  and  discusses  soils, 
crops,  and  cost  of  reclamation. 

*231.  Geology  and  water  resources  of  the  Harney  Basin  region,  Oregon,  by 
G.  A.  Waring.    1909.    93  pp.,  5  pis.    25c 

Describes  topography,  climate,  vegetation,  settlements  and  industries,  the 
rocks  and  their  succession,  lakes,  springs,  and  streams,  and  artesian  conditions ; 
discusses  conservation  of  water  supply,  temperature  of  ground  waters,  and 
well-drilling  methods;  describes  in  detail  Harney,  Catlow,  Alvord,  and  White- 
horse  basins,  and  Malheur  Elver  basin. 

237.  The  quality  of  the  surface  waters  of  California,  by  Walton  Van  Winkle 
and  F.  M.  Eaton.    1910.    142  pp.,  1  pi.    20c. 

Describes  geography,  climate.  Industrial  development,  and  drainage,  and  gives 
results  of  mineral  analyses  of  the  river  waters. 

274.  Some  stream  waters  of  the  Western  United  States,  with  chapters  on  sedi- 
ment carried  by  the  Rio  Grande  and  the  Industrial  application  of  water' 
analyses,  by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analytical  work  and  methods  of  analy- 
ses; discusses  soap-consuming  power  of  waters,  water  softening,  boiler  waters, 
and  water  for  irrigation ;  gives  results  of  analyses  of  waters  of  Carson,  Tmckee, 
and  Owens  rivers. 

277.  Ground  water  in  Juab,  Millard,  and  Iron  counties,  Utah,  by  O.  E.  Meinser. 

1911.    162  pp.,  5  pis.    25c 

Describes  the  physiographic  features,  geologic  formations,  and  history,  the 
rainfall,  suil,  vegetation,  streams,  and  industrial  development;  discusses  the  oc- 
currence of  ground  water  in  the  bedrock  and  in  unconsolidated  sediments,  arte- 
sian conditions  and  springs,  the  quality  of  the  ground  waters,  irrigation,  con- 
struction of  wells,  and  watering  places  on  routes  of  travel ;  describes  in  detail 
Juab  Valley  and  Roucd,  Little,  Sage,  Dog,  and  Femow  valleys,  Tlntic  Valley  and 
Tlntlc  mining  district,  Pavant  and  Lower  Beaver  valleys.  Old  River  Bed  and 
Cherry  Creek  region.  Drum  and  Swasey  Wash  region,  Sevier  Desert,  Wah  Wah 
Valley,  Sevier  Lake  bottoms,  White,  Fish  Springs,  Snake,  Parowan,  and  Rush 
Lake  valleys,  and  Escalante  Desert;  analyses. 

278.  Water  resources  of  Antelope  Valley,  Cai.,  by  H.  R.  Johnson.    1911.    92  pp., 

7  pis.    25c. 

Describes  topography,  drainage,  climate,  physiography,  and  the  water-bearing 
and  nonwater-bearing  rocks  of  areas  in  Kern,  Los  Angeles,  and  San  Bernardino 
counties;  discusses  the  influence  of  rainfall  on  the  surface  and  ground  waters, 
the  artesian  water  and  nonartesian  water,  bedrock  springs,  chemical  character 
(analyses,  alkali,  dissolved  solids,  hygienic  conditions),  faUadea  as  to  origin 
and  quantities  of  artesian  water,  and  the  present  and.  future  development  of 
the  underground  supplies. 
294.  An  Intensive  study  of  the  water  resources  of  a  part  of  Owens  Valley,  Oal^ 
by  C.  H.  Lee.    1912.    135  pp.,  30  pis.    55c. 

Describes  typography,  drainage,  acd  structure  of  the  valley,  and  discusses 
precipitation),  stream  flow,  evaporation,  percolation,  and  ground  waters;  bibli- 
ography. 

297.  Gazetteer  of  surface  waters  of  California,  Pt.  Ill :  Pacific  coast  and  Great 
Basin  stroanis,  by  B.  D.  Wood.    1913.    244  pp.    20c. 

Contains  description  of  streams  and  lakes  of  the  Great  Basin  in  California. 
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•SOa  Water  resources  of  Oalifomla,  Pt  III :  Stream  measurements  In  the  Great 
Basin  and  Pacific  coast  river  basins,  by  H.  D.  McGlashan  and  H.  J. 
Dean.    1913.    956  pp.,  4  pis.    55c. 

Describes  the  general  featnret  of  the  Great  Baalo  in  California,  the  Great  Basin 
lakes  in  California  and  Nevada  and  gives  results  of  stream-flow  investigations 
available  np  to  September  30,  1012. 

333.  Ground  water  in  Box  Elder  and  Tooele  counties,  Utah,  by  Everett  Car- 
penter.   1913.    90  pp.,  2  pis.    10c 

33a  Springs  of  California,  by  Gerald  A.  Waring.  1915.  410  pp.,  18  pis.  60c. 
Describe .  briefly  the  pyhical  I'eatnres  of  California,  including  the  coast  ranges, 
Great  Central  Valley,  the  lava-covered  region,  the  Sierra  Nevada,  the  south- 
eastern desert,  and  faults ;  defines  *'  mineral  water  "  and  *'  pure  water ;  "  dlscussen 
source  and  amount  of  substances  in  waters,  degree  of  concentration  of  natural 
waters  and  their  properties,  and  the  therapeutic  value,  temperature,  and  classi- 
fication of  mineral  waters.  The  springs  are  described  under  the  headings  "  bot," 
"  carbonated,"  "  sulphur,"  **  saline,"  "  magnesic,"  "  iron."  "  artesian."  "  large 
cold,*'  and  **  minor  perennial  "  springs. 

350.  Profile  surveys  in  Bear  River  basin,  Idaho,  prepared  under  the  direction 
of  R.  B.  Marshall,  chief  geographer.    1914.    7  pp.,  6  pis.    10c. 

Contains  a  brief  description  of  Bear  River  basin  and  a  Ust  of  the  gaging  sta- 
tions that  have  been  maintained  and  mentions  publications  containing  the  re- 
sults of  measurements  of  stream  fiow  in  the  basin.  The  maps  show  not  only 
the  outlines  of  the  river  banks,  the  islan<!s,  the  positions  of  rapids,  falls,  shoals, 
and  existing  dams,  and  the  crossings  of  all  ferries  and  roads,  but  the  contours  of 
banks  to  an  elevation  high  eiSough  to  indicate  the  possibility  of  using  the  stream 
for  the  devel<9ment  of  power  by  low  or  medium  heads. 

363.  Quality  of  the  surface  waters  of  Oregon,  by  Walton  Van  Winkle.  1914. 
137  pp.,  2  pis.    20c. 

Gives  the  results  of  an  investigation  made  in  cooperation  with  the  State  of 
Oregon  "  to  determine  the  chemical  composition  of  the  waters  of  said  State  for 
a  period  of  14  months  from  "  July  1,  1911.  Describes  the  natural  features  of 
Oregon,  discusses  water  for  domestic  snd  industrial  uses,  purification  of  water, 
and  gives  the  results  of  analyses  of  waters  of  streams  tributary  to  the  Pacific 
and  of  a  number  of  those  discharging  Into  the  Great  Basin ;  gives  an  outline  of 
the  geological  history  of  the  Great  Basin,  and  brief  descriptions  of  the  general 
features  of  the  Harney,  Warner  Lakes,  Alkali  Lake,  Christmas  Lak^  and  Che- 
waucan  basins. 

36-1  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Sur- 
vey, tabulated  by  F.  W.  Clarke,  chief  chemist    1914.    40  pp.    5c. 

Contains  analyses  of  waters  of  rivers,  lakes,  wells,  and  springs  in  Utah, 
Nevada.  California,  and  Oregon,  and  of  mine  waters  from  Tintic,  Utah,  and 
Tonopah  and  Kimberly,  Nev. 

365.  Ground  water  in  southeastern  Nevada,  by  Everett  Carpenter.  1915.  86 
pp.,  5  pis.    15c. 

Describes  an  area  In  Clark,  Lincoln.  White  Pine,  and  Nye  counties  drained  In 
p&rt  by  streams  tributary  to  Colorado  River  and  in  part  by  streams  discharging 
into  the  Great  Basin.  Discusses  stream,  lake,  and  wind  topography,  vegetation, 
crops,  and  industrial  development,  rainfall,  occurrence  of  water  in  bedrock  and 
unconsolidated  sediments,  source  and  permanence  of  artesian  waters,  and  char- 
acter and  distribution  of  springs ;  also  the  quality  of  waters  for  domestic  use 
and  for  irrigation,  and  gives  analyses.  Gives  detaUs  of  water  supply  by 
areas  in  Las  Vegas  and  Virgin  river  basins  and  the  Great  Basin.  Gives  in- 
formation in  regard  to  watering  places  on  routes  of  travel. 

370.  Surface  water  supply  of  Oregon,  1878-1910,  by  F.  F.  Henshaw  and  H.  J. 
Dean.    1915.    829  pp.,  1  pi.    45c. 

Contains  information  pertaining  to  the  surface  waters  of  Oregon  collected 
by  the  United  States  Geological  Survey  and  cooperating  parties  from  1878  to 
September  ao,  lt)10. 
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*875,  Contributions  to  the  hydrology  of  the  United  States,  1915;  Nathan  a 
Qrover,  chief  hydraulic  engineer,  1916.    181  pp.,  9  pis.    15c    Contains :  ' 

(d)  Qroand  water  in  Big  Smoky  Valley,  Ner.,  by  O.  B.  Melnier,  pp.  85-116, 
pis.  0-7.  Describes  a  typical  Nevada  desert  valley — a  plain  bemmed  In  by 
mountain  ranges  and  underlain  by  poroos  rock  waste  eroded  from  these  ranges 
and  saturated  with  water  discharged  from  tbem.  Tbis  valley  was  selected  for 
Investigation  not  because  It  afforded  exceptional  opportunity  for  the  utilisation 
of  ground  waters,  but  because  It  was  considered  more  or  less  typical  of  the 
undeveloped  valleys  of  the  State.     Preliminary  report.     See  423. 

420.  Profile  surveys  along  Henrys  Fork,  Idaho,  and  Logan  River  and  Black- 
smith Fork,  Utah,  prepared  under  the  direction  of  W.  H.  Herron,  act- 
ing chief  geographer.    1916.    8  pp.,  10  pis.    10c. 

Contains  a  brief  description  of  the  general  features  of  Logan  River  basin 
and  a  list  of  the  gaging  stations  that  have  been  maintained  in  the  basin.  The 
maps  show  not  only  the  outlines  of  the  river  banks,  the  islands,  the  positions 
of  rapids,  falls,  shoals,  and  existing  dams,  and  the  crossings  of  all  ferries  and 
roads,  but  the  contours  of  banks  to  an  elevation  high  enough  to  indicate  the 
possibUity  of  using  the  stream  for  the  development  of  power  by  low  or  medium 
heads. 

423.  Geology  and  water  resources  of  Big  Smoky,  Clayton,  and  Alkali  Spring 
valleys,  Nevada,  by  Oscar  B.  Meinzer.    1917.    167  pp.,  15  pis.    30c 

Covers  in  detail  the  area  described  briefly  in  Water-Supply  Paper  875  (d)  and 
two  small  adjoining  areas. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917 ;  N.  O.  Qrover, 
chief  hydraulic  engineer.    1918.    Contains: 

(d)  Qroand  water  In  Reese  River  basin  and  adjacent  parts  of  Humboldt 
River  basin,  Nevada,  by  G.  A.  Waring. 

AHHTTAL  BZP0BT8. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  separate  form. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stod^ 
lasts.  An  asterisk  (*)  indicates  that  this  stock  has  been  exhausted.  Many  of  the 
papers  so  marked,  however  may  be  purchased  from  the  Supbrintsndint  of  Documsnts, 

WASHINQTOIf,  D.  C. 

♦  Third  Annual  Report  of  the  United  States  Geological  Survey,  1881-S2,  J.  W. 

Powell,  Director.    1883.    xvili,  564  pp.,  67  pis.    $2.35.    Contains: 

*  Sketch  of  the  geological  history  of  Lake  Lahontan,  by  I.  C.  Russell,  pp. 
180-235,  pis.  18-23.     Describes  the  physical  features  of  the  Great  Basih. 

•  Fourth  Annual  Report  of  the  United  States  Geological  Survey.  1882-83,  J.  W. 

Powell,  Director.    1884.    xxxU,  473  pp.,  85  pis.    $1.65.    Contains : 

*  A  geological  reconnaissance  in  southern  Oregon,  by  I.  C.  RusseU,  pp.  431- 
464,  pis.  83-85.  Describes  the  interior  drainage  of  southern  Oregon ;  discusses 
the  area,  extent,  quality  of  waters,  and  recent  changes  in  the  existing  lakes. 

•  Eighth  Annual  Report  of  the  United  States  Geological  Survey,  1886-87,  J.  W. 

Powell,  Director.    1889.    2  parts.    •  Part  I,  xlx,  474,  vlll  pp.,  pla  76. 
$1.50.    Contains: 

*  The  Quaternary  history  of  Mono  VaUey,  Cal.,  by  I.  C.  RusseU,  pp.  261-394, 
pis.  16.44.  Describes  the  physiographic  features  and  drainage  of  the  Mono 
Lake  basin,  the  sources  of  water  supply  of  the  present  lake.  Including  streams 
and  springs,  and  discusses  the  chemical  composition  of  the  water  and  the 
fluctuations  in  lake  leveL 

♦  Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-^,  J.  W. 

Powell,  Director.  1890.  2  parts.  •Pt.  II.  Irrigation,  vlll.  128  pp.  35a 
Makes  a  preliminary  report  on  the  organisation  and  prosecution  of  the  sur- 
vey of  the  arid  lands  for  purposes  of  Irrigation;  Includes  an  account  of  the 
methods  of  topographic  and  hydraulic  work,  the  segregation  work  on  reseryoir 
sites  and  irrigable  laudH.  flelds  and  offlcp  methods,  and  brief  descriptions  of 
the  topography  of  some  of  the  river  basins. 
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Sleventh  Axmual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Pow^,  Director.  1891.  2  parts.  Pt  II.  Irrigation.  xIt.  895  pp.,  30 
plates  and  maps.    $1.25.    Oontains : 

'Hydrography,  pp.  1-110.  Dlscntscs  scope  of  work,  methods  of  stream 
measurement,  rainfall  and  evaporation,  and  describes  the  more  Important 
streams. 

*  Engineering,  pp.  111-200.  Defines  the  scope  of  the  work  and  gives  an  ac- 
count of  the  surveys  in  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande, 
California,  Lahontan,  Utah,  and  Snake  River  divisions. 

*  The  arid  lands,  pp.  201-289.  Includes  statements  of  the  Director  to  the 
House  Committee  on  Irrigation  and  extracts  from  the  constitutions  of  States 
relating  to  Irrigation. 

•Topography,  pp.  291-343.  Comprises  reports  of  the  topographic  surveys  in 
California,  Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report 
on  reservoir  sites. 

•Irrigation  literature,  pp.  846-888.  Gives  a  list  of  books  and  pamphlets  on 
Irrigation  and  allied  subjects,  mainly  contained  in  the  library  of  the  United 
States  Geological  Survey. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey.  1890^1,  J.  W. 
Powell.  Director.  1891.  2  parts.  Pt  II.  Irrigation,  xvill.  576  pp.,  93 
pis.    $2.00.    Ck>ntaln8: 

•Report  upon  the  location  and  survey  of  reservoir  sites  during  the  fiscal  year 
ending  June  80,  1891,  by  A.  H.  Thompson,  pp.  1-212,  pis.  54-57.  Describes 
reservoir  sites  In  Carson  River  basin  at  Red  Lake,  Pleasant  Valley,  Mountain 
Bullion,  Indian  Pool,  Heenan  Lake,  Silver  King  VaUey,  Wolf  Creek,  Domonts 
Meadow,  all  In  Alpine  County,  along  Rush  Creek,  In  Hulls  Meadow,  on  Little 
Truckee  River,  at  Twin  Valley  on  the  North  Fork  of  Prosser  Creek,  at  Monu- 
ment Peak,  at  Grass  Lake,  and  at  Hope  Valley,  in  California,  and  on  Truckee 
River,  Nev. ;  for  each  reservoir  site  gives  the  location,  height  of  dam,  area  In- 
closed by  contour,  approximate  contents  of  reservoir,  position  of  irrigable  lands 
and  areas  of  segregated  lands. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  Pt  III. 
Irrigaaon.  xl,  486  pp.,  77  pis.    $1.85.    Contains : 

^Engineering  results  of  Irrigation  surrey,  by  H.  M.  Wilson,  pp.  361-427.  pis. 
147-182.  Describes  Donner  Lake.  Independence  Lake,  and  Webber  Lake  reser- 
voirs, also  Truckee  canals  in  the  Truckee  Riyer  system,  and  Long  Valley  and 
Hope  Valley  reservoirs  in  the  Carson  River  basin,  Nev. 

Report  upon  the  location  and  survey  of  reservoir  sites  during  the  fiscal  year 
ending  June  80,  1802,  by  A.  H.  Thompson,  pp.  4S1-478.  Describes  Bear  Lake 
reservoir  site  (Utah-Idaho),  Silver  Lake,  l*wln  Lakes,  and  Marys  Lake  sites,  and 
sites  on  Sanpltch,  Sevier,  East  Fork  of  Sevier,  Otter  Creek,  Panqultch  Lake,  and 
at  Blue  Spring,  Utah. 

Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95, 
Charles  D.  Walcott,  Director.  1896.  (Pts.  II,  III.  and  IV,  1895.)  4 
parts.  *Pt  II.  Papers  of  an  economic  character,  xlx,  598^  pp.,  43  pis. 
$1.25.    CJontains: 

The  public  lands  and  their  water  supply,  by  F.  H.  Newell,  pp.  457-033,  pis. 
85-39.  Describes  general  character  of  the  public  lands,  the  lands  disposed  of 
(railroad  lands  grant,  and  swamp  lands,  and  private  miscellaneous  entries), 
lands  reserved  (Indian,  forest,  and  military  reservations),  the  vacant  lands, 
and  the  rate  of  disposal  of  vacant  lands ;  discusses  the  streams,  wells,  and  res- 
ervoirs as  sources  of  water  supply ;  gives  details  for  each  State. 

Eighteenth  Annual  Report  of  the  United  States  Ctoologlcal  Survey,  1896-97, 
Charles  D.  Walcott,  Director.  1897.  (Pts.  II  and  III,  1898.)  5  parts  In 
6  vols.    •Pt  IV,  Hydrography,  X,  756  pp.,  102  pis.    $1.75.    Oontains: 

•Beservoirs  for  Irrigation,  by  J.  D.  Schuyler,  pp.  617-740.  pis.  47-102.  Dis- 
cusses proposed  Bock  Creek  reservoir  on  Humboldt  Blver.  Nev. ;  gives  tables  of 
reservoir  capacities  and  areas ;  describes  proposed  reservoir  of  Antelope  Valley 
Water  Co*,  California,  and  on  Bock  Creek,  Humboldt  Blver  basin,  Nev. 
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Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  18d8-d9. 
Charles  D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV.  V,  and  VII, 
1900.)  7  parts  In  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt. 
V,  Forest  Reserves,  xix,  498  pp.,  169  pla,  8  maps  in  separate  case.  $2.80. 
Contains : 

*The  San  Qabriel  Forest  Reserre,  by  J.  B.  Leiberg,  pp.  411-428,  pis.  143-146. 
The  San  Bernardino  Forest  Reserre,  by  J.  B.  Leiberg,  pp.  429-454,  pis.  147-153. 
The  San  Jacinto  Forest  Reserve,  by  J.  B.  Leiberg.  pp.  455-478,  pis.  154-159. 
Describes  general  topographic  features  of  forest  reserves  and  drainage,  part  of 
which  is  by  streams  tributary  to  the  Pacific,  and  part  by  streams  that  are  lost 
in  the  sands  of  the  Mohave  and  other  deserts. 

XOHOG&APHB. 

Monographs  are  of  qnarto  size.  They  are  not  distributed  free  bnt  may  be  obtained 
from  the  Geological  Survey  at  the  prices  indicated.  An  asterisk  (*)  indicates  that  tbe 
Survey's  stock  of  the  paper  is  exhausted. 

I.  Lake  Bonneville,  by  Q.  K.  Gilbert    1890.    xx,  438  pp.,  51  pis.,  1  map.    $1.50. 
Contains  in  the  introduction  a  description  of  the  Great  Basin ;  describes  the 
present  lakes  and  their  oscillations,  and  gives  analyses  of  the  waters  of  Great 
Salt  Lake  and  of  fresh  waters  in  the  Salt  Lake  Basin. 

XI.  Geological  history  of  Lake  Lahontan,  a  Quaternary  lake  of  northwestern 
Nevada,  by  I.  C.  RusseU.    1885.    xlv,  288  pp.,  46  pis,    $1.75. 

Contains  descriptions  of  the  present  rivers  and  lakes;  discusses  the  chemical 
deposits  of  the  area  and  gives  analyses  showing  the  composition  of  the  prin- 
cipal rivers  and  lakes  of  the  Lahontan  Basin. 

BTrLLETnrB. 

An  asterisk  (*)  indicates  that  the  Geological  Survey*s  stock  of  the  paper  is  exhausted. 
Many  of  the  papers  so  marked  may  be  purchased  from  the  Supebintsndbnt  of  Docu- 
ments, Washington,  D.  C.    Bulletins  are  of  octavo  si«e. 

252.  Preliminary  report  on  the  geology  and  water  resources  of  central  Oregon, 
by  L  C.  Russell.    1905.    138  pp..  24  pis.    15c. 

Describes  a  portion  of  the  extreme  northern  part  of  the  Great  Basin  and  a 
part  of  the  drainage  area  of  Deschutes  River  and  its  principal  tributary. 
Crooked  River;  gives  an  account  of  the  topography,  drainage,  rainfall,  and 
temperature,  winds,  and  forests;  describes  the  volcanic  and  sedimentary  rock 
formations,  and  discusses,  by  counties,  the  geology  and  topography,  the  sur- 
face and  underground'  waters ;  treats  of  artesian  conditions  in  the  Deschutes 
basin  and  makes  suggestions  concerning  artesian  well  records. 

•204.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and 
A.  C.  Veatch.    1906.    106  pp.    10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  owners 
of  oil,  gas,  and  water  wells,  and  to  geologists ;  describes  the  general  methods 
of  work ;  gives  tabulated  records  of  wells  in  Utah. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  San- 
ford.    1906.    299  pp.    25c. 

Gives  an  account  of  progress  in  the  collection  of  well  records  and  samples; 
contains  tabulated  records  of  wells  in  California,  Idaho,  Nevada,  Oregon,  and, 
Utah :  and  detailed  record  of  well  at  Salt  Lake  City,  Utah.  The  well  of  which 
a  detailed  section  is  given  was  selected  because  it  aCTords  valuable  stratigraphic 
information. 
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«X0L06I0  FOLZOt. 

Under  the  plan  adopted  tar  the  preparation  of  a  geologic  map  of  the  United 
States  the  entire  area  is  divided  into  small  quadrangles,  bounded  by  certain 
meridians  and  parallels,  and  these  quadrangles,  which  number  several  thousand, 
are  separately  surveyed  and  mapped.  The  unit  of  survey  is  also  the  unit  of 
publication^  and  the  maps  and  description  of  each  quadrangle  are  issued  in  the 
form  of  a  folio.  When  all  the  folios  are  completed  they  will  constitute  the 
Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent 
Datnral  feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the 
topography,  geology,  underground  structure,  and  mineral  deposits  of  the  area 
mapped  and  several  pages  of  descriptive  text  The  text  explains  the  maps  and 
describes  the  topographic  and  geologic  features  of  the  country  and  its  mineral 
products.  The  topographic  map  shows  roads,  railroads,  waterways,  and,  by  con- 
tour lines,  the  shapes  of  the  hills  and  valleys  and  the  height  above  sea  level  of 
all  points  in  the  quadrangle.  The  areal-geology  map  shows  the  distribution  of 
the  various  rocks  at  the  surface.  The  structural-geology  map  shows  the  rela- 
tions of  the  rocks  to  one  another  underground.  The  economic-geology  map 
Indicates  the  location  of  mineral  d^;K>sits  that  are  commercially  valuable.  The 
artesian-water  map  shows  the  depth  to  underground-water  horizons.  Economic- 
geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions  in 
the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest 
to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the  develop- 
ment and  utilization  of  mineral  resources. 

The  folios  numbered  from  1  to  163,  Inclusive,  are  published  in  only  one  form 
(18 by  22  Inches),  called  the  library  edition.  Some  of  the  folios  that  bear  num- 
bers hi^er  than  16S  are  published  also  In  an  octavo  edition  (6  by  9  inches). 
Owing  to  a  fire  in  the  Geological  Survey  building  May  18,  1913,  the  stock  of 
geologic  folios  was  more  or  less  damaged  by  fire  and  water,  but  80  or  90  per 
cent  of  the  folios  are  usable.  They  will  be  sold  at  the  uniform  price  of  5  cents 
each,  with  no  reduction  for  wholesale  orders.  This  rate  applies  to  folios  In 
stock  from  1  to  184,  inclusive,  also  to  the  library  edition  of  folio  186.  The 
library  edition  of  folios  185,  187,  and  higher  numbers  sell  for  25  cents  a  copy, 
except  that  some  folios  which  contain  an  unusually  large  amount  of  matter,  sell 
t(a  50  cents  a  copy.  The  octavo  edition  of  folio  185  and  higher  numbers 
seUs  for  50  cents  a  copy.  If  34  folios  selling  at  25  cents  each  (or  their  equiva- 
lent In  higher-priced  folios)  are  ordered  at  one  time  a  discount  of  40  per  cent 
is  allowed ;  $5.10  Is  the  minimum  amount  accepted  at  this  rate. 

All  folios  contain  descriptions  of  the  drainage  of  the  quadrangles. 
•39.  Truckee  folio,  California, 

Describes  the  genial  and  economic  geology  of  an  area  extending  westward 
and  northward  from  Tnickee  Lake,  drained  by  streams  a  part  of  which  flow 
through  Tnba  and  American  rivers  to  the  Sacramento,  and  part  through  Lake 
Tahoe  to  the  Great  Basin,  discusses  the  topography  and  geology,  and  under 
"Economic  geology'*  the  mineral  springs  which  occur  abundantly  throughout 
the  area. 
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mSCEIXANEOnS   REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  country.  Notable  among  those  pertaining 
to  the  Great  Basin  are  the  reports  of  the  Seclamation  Board,  the 
State  engineer  and  surveyor,  the  State  Conservation  Conmiission  of 
California,  the  reports  of  the  State  engineers  of  Idaho,  Oregon,  Utah, 
and  Wyoming,  the  biennial  reports  of  the  Bureau  of  Industry,  Agri- 
culture, and  Irrigation  of  Nevada,  and  the  annual  reports  of  the 
United  States  Reclamation  Service. 

The  following  reports  deserve  special  mention : 

Oregon  system  of  water  tides,  by  John  H.  Lewis:  Oregon  State  Engineer 
BuU.  2,  1912. 

State  and  national  water  laws,  with  detailed  statement  of  the  Oregon  system 
of  water  titles,  by  John  H.  Lewis,  with  a  discussion  by  Messrs.  Olarence  T. 
Johnston  and  L.  J.  Ck)nte :  Am.  Soc  Civil  Bng  Trans.,  voL  76.  pp.  637-758.  1913. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  Norcross:  Nevada  Bureau  of 
Industry,  Agriculture,  and  Irrigation  Bull.  8,  1913. 

Report  of  irrigation  investigations  in  Utah,  under  the  direction  of  Elwood 
Mead:  U.  S.  Dept  Agr.  Office  Exper.  Sta.  Bull.  124,  1903. 

How  to  appropriate  the  public  waters  of  the  State  of  Nevada,  compiled  by 
W.  M.  Kearney,  State  engineer,  1911. 

Requirements  and  regulations,  including  suggestions  and  instructions  in 
relation  to  the  appropriation,  use,  and  measurement  of  water  in  the  State  of 
Nevada :  State  engineer  of  Nevada,  1912. 
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INTEBEST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investiga- 
tions: 

WATEB-BITPPLT  PAPEEB. 

♦1.  Pumping  water  for  Irrigation,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

Describes  pumps  and  motive  powers,  windmills,  water  wheels,  and  various 
kinds  of  engines,  also  storage  reservoirs  to  retain  pumped  water  until  needed 
for  irrigation. 

•a  Sewage  irrigation,  by  G.  W.  Rafter.     1897.    100  pp.,  4  pis.    10c.     (See 
Water-Paper  22.) 

Discusses  methods  of  sewage  disposal  by  intermittent  filtration  and  by  irri- 
gation ;  describes  utilization  of  sewage  In  Germany,  England,  and  France,  and 
sewage  purification  in  the  United  States. 

•a  Windmills  for  irrigation,  by  B.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  summer  of  1896  in 
the  vicinity  of  Garden,  Kans. ;  describes  Instruments  and  methods  and  draws 
conclusions. 

♦14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P. 
Hood.    1898.    91  pp.,  1  pi. 
Discusses  efltdency  of  pumps  and  water  lifts  of  various  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  of  wind  wheels,  compares  wheels  of  several 
types,  and  discusses  results. 

•22.  Sewage  irrigation,  Patt  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sum^  of  Water-Supply  Paper  3;  discusses  pollution  of  certain 
streams,  experiments  on  purification  of  factory  wastes  in  Massachusetts,  value 
of  commercial  fertilizers,  and  describes  American  sewage-disposal  plants  by 
States ;  contains  bibliography  of  publications  relating  to  sewage  utilisation 
and  disposal. 

•41  The  windmill ;  Its  efficiency  and  economic  use,  Part  I,  by  B.  O.  Muri^. 
1903.    72  pp.,  14  pis.    6c. 

•42.  The  windmill;  its  efficiency  and  economic  use.  Part  II,  by  B.  C.  Murphy. 
1901.    75  pp.  (73-147),  2  pis.  (15-16).    10c. 

Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  wind- 
mills of  various  tyi>e8. 

•43.  Ck)nTeyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel 
Fortier.    1901.    86  pp.,  15  pis.    15c. 

•66.  Methods  of  stream  measurement    1901.    51  pp.,  12  pis.     15c. 

Describes  the  methods  used  by  the  Survey  in  1901-2.  See  also  Nos.  64,  94, 
and  95. 

^  Accuracy  of  stream  measurements,  by  B.  O.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and 
eomputing  stream  flow  and  compares  results  obtained  with  the  different  in- 
struments and  methods;  describes  also  experiments  and  results  at  the  Cornell 
University  hydraulic  laboratory.  A  second,  enlarged,  edition  published  as 
Wtter-Bnpply  Paper  90* 
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•67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.    1902.    100  pp., 
8  pis.    15c. 

Discosses  origlii,  depth,  and  amoont  of  ground  waters;  permeability  of  rocks 
and  porosity  of  soils ;  causes,  rates,  and  laws  of  motions  of  ground  water ; 
surface  and  deep  sones  of  flow,  and  recovery  of  water  by  open  wells  and  arte- 
sian and  deep  wells ;  treats  of  the  shape  and  position  of  the  water  table ;  giTes 
simple  methods  of  measuring  yield  of  flowing  well;  describes  artesian  wells  at 
Sayannah,  Ga. 

72.  Sewage  pollution  In  the  metropolitan  area  near  New  York  City  and  its 
effect  on  inland  water  resources,  by  M.  O.  Lelghton.  1902.  75  pp.,  8 
pis.    10c 

Defines  "normal**  and  "polluted**  waters  and  discusses  the  damage  result- 
ing from  pollution. 

♦80.  The  relation  of  rainfall  to  run-off,  by  Q.  W.  Rafter.    1903.    104  pp.    10c 
Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream 
flow ;  gives  rainfall,  run-ofT,  and  evaporation  formulas ;  discusses  effect  of  for- 
ests on  rainfall  and  run-off. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp., 
27  pis.  25c 

First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report 
93.  Proceedings  of  first  conference  of  engineers  of  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.    1904. 
361  pp.    25c.     [Requests  for  this  report  should  be  addressed  to  the 
U.  S.  Reclamation  Service.] 

Contains  the  following  papers  of  more  or  less  general  interest : 

Limits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Blen. 

BUectrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  T.  Wisner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippincott 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

♦94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C.  Murphy.  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    lOe. 
Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream 
flow  by  current  meters.    See  also  No.  95. 

♦95.  Accuracy  of  stream  measurements  (second,  enlarged,  edition),  by  E.  C. 
Murphy.    1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares 
results  derived  from  difTerent  instruments  and  methods.     See  also  No.  94. 

♦103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  In  the  United 
States,  by  E.  B.  Goodell.    1904.    120  pp.     (See  No.  152.) 

Explains  the  legal  principles  under-  which  antipollution  statutes  become 
operative,  quotes  court  decisions  to  show  authority  for  various  deductions* 
and  classifies  according  to  scope  the  statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L. 
Fuller,  geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  interest  The  scope  of  each  paper 
is  indicated  by  its  title. 

Description  of  underfiow  meter  used  in  measuring  the  velocity  and  direction 
of  underground  water,  by  Charles  8.  Sllcbter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  & 
Slichter. 

Approximate  methods  of  measuring  the  yield  of  fiowing  wells,  by  Charles  S. 
Slichter. 

Corrections  necessary  in  aecnrmtt  determinations  of  fiow  from  vertical  well 
casings,  from  notes  furnished  by  A.  N.  Talbot. 

Experiment  relating  to  problems  ot  well  contamination  at  Quitman,  Qa.,  by 
B.  W.  McCallie. 
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113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1906.    52  pp.,  4  pis.    5c 

The  flrat  paper  dtoctmes  the  pollutton  of  streams  by  sewage  and  by  trade 
wastes,  describes  the  manafaetnre  of  strawboard,  and  gives  results  of  Tarious 
experiments  in  disposing  of  the  waste.  The  second  paper  describes  briefly  the 
topography,  drainage,  and  geology  of  the  region  about  Marlon,  Ind.,  the  con- 
tamination of  roclL  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States ;  M.  L.  Poller,  geologist  in 
charge.    1906.    286  pp.,  18  pis.    25a 

Contains  report  on  "  Occurrence  of  underground  water,*'  by  H.  L.  Fuller,  dis- 
cussing sources,  amount,  and  temperature  of  waters,  permeability  and  storage 
capacity  of  rocks,  water-bearing  formations,  recovery  of  water  by  springs,  wells, 
and  pumps,  essential  conditions  of  artesian  flows,  and  general  conditions  affect- 
ing underground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geologi- 

cal Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.  1905.  253 
n>.    15c. 

Scope  indicated  by  title. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters 

published  by  the  United  States  Geological  Survey,  187^1904,  by  M.  L. 
Fuller.    1906.    128  pp.    10c 
Scope  indicated  by  title. 
•122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.    1905. 
55  pp.    5c. 

Defines  and  classifies  underground  waters,  gives  common-law  rules  relating 
to  their  use,  and  cites  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by 

a  S.  Slichter.    1905.    122  pp.,  15  pis.    15c 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of 

^  underflow  in  Rio  Hondo,  San  Gabriel,  and  Mohave  River  vallears,  Cal.,  and  on 

Long  Island,  N.  T. ;  gives  results  of  tests  of  wells  and  pumping  plants,  and 

describes  stovepipe  method  of  well  construction. 

143.  Experiments  of  steel-concrete  pipes  on  a  working  scale,  by  J.  n.  Quinton. 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States.  1905;  M.  L. 

Fuller,  geologist  In  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows : 

Drainage  of  ponds  Into  drilled  wells,  by  Robert  E.  Horton.  Discusses  effi- 
ciency, cost,  and  capacity  of  drainage  wells,  and  gives  statistics  of  such  wells 
in  southern  Michigan. 

Construction  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service, 

with  accompanying  papers,  compiled  by  F.  H.  Newell,  Chief  Engineer. 
1905.  267  pp.  15c  [Inquiries  concerning  this  report  should  be  ad- 
dressed to  the  U.  S.  Reclamation  Service.] 

Contains  brief  account  of  the  organisation  of  the  hydrographic  [water- 
resources]  branch  and  the  Reclamation  Service,  reports  of  conferences  and 
committees,  circulars  of  instruction,  and  many  brief  reports  on  subjects  closely 
related  to  reclamation,  and  a  bibliography  of  technical  papers  by  members  of 
the  service.  Of  the  papers  read  at  the  conference  those  listed  below  (scope 
indicated  by  title)  are  of  more  or  less  general  Interest 

Proposed  State  code  of  water  laws,  by  Morris  Blen. 

Power  engineering  appUed  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  In  irrigation  projects,  by  A.  L.  Fellows. 

CoUection  of  stream-gaging  data,  by  N.  C.  G rover. 

Diamo&d-dnn  methods,  by  O.  A.  Hammond. 

Mean-telodty  and  area  curves^  by  F.  W.  Hanna. 
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146.  Proceedings  of  second  conference  of  engineers  of  the  Bedamation  Service — 

Continued. 

Importance  of  general  hydrographic  data  concerning  baalna  of  streams  gaged» 
by  R.  E.  Horton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  B.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leightoa. 

Necessity  of  draining  irrigated  land,  by  Tbos.  H.  Means. 

Alkali  soils,  by  Tbos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  B.  C  Mnrpby. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  at  current-meter  gaging  stations  during  the  frozen  season, 
by  F.  H.  TUIinghast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  others. 
1905.    206  pp.,  18  pis.    15c. 

Contains  a  brief  account  of  **  A  metbod  of  computing  cross-section  area  of 
waterways,"  including  formulas  for  mazlmnm  discharge  and  areas  of  cross 
section. 

♦150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.     189 
pp.,  38  pis.     (See  Water-Supply  Paper  200.)     15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  j^.,  4  pis. 

Discusses  methods,  Instruments,  and  reagents  used  In  determining  turbidity, 
color.  Iron,  chlorides,  and  hardness  In  connection  with  the  studies  of  the 
quality  of  water  in  various  parts  of  the  United  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  In  the  United 

States,  second  edition,  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long 
Island,  N.  T.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuations  due  to  rainfall  and  evaporation, 
barometric  changes,  temperature  changes,  changes  in  rivers,  changes  in  lake 
level,  tidal  changes,  effects  of  settlement,  Irrigation,  dams,  underground  water 
developments,  and  to  indeterminate  causes. 

♦160.  Underground  water  papers,  1906 ;  M.  L.  Fuller,  geologist  in  charge.    1906. 
104  pp.,  1  pi. 

Gives  account  of  work  In   1905,  lists  publications  relating  to  underground 
waters,  and  contains  the  foUowlng  brief  reports  of  general  interest : 
Significance  of  the  term  "  artesian,"  by  Myron  L.  Fuller. 
Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 
Use  of  fluorescein  in  the  study  of  underground  waters,  by  R.  B.  Dole. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  In  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  ^he  United  States  in  1905,  with  a  discussion  of  flood 

discharge  and  frequency  and  an  index  to  flood  literature,  by  E.  C. 

Murphy  and  others.    1906.    105  pp.,  4  pis.    15c. 
*16S.  Bibliographic  review  and  index  of  underground-water  literature  published 

in  the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Olapp,  and  B.  L. 

Johnson.    1906.    180  pp.    15c 
Scope  indicated  by  title. 
*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigationa 

at  Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 
Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  efftets 

of  effluents  on  streams;  discusses  filtration,  precipitation,  fermentation,  and 

evaporation  methods  of  disposal  of  w&atea  without  tiolltttioll. 
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*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  B.  Horton.  1906.  184 
pp.,  2  pis.    20c 

Scope  Indicated  by  tlUe. 

*185.  Inyestigatlons  on  the  purification  of  Boston  sewage,  *  •  *  with  a 
history  of  the  sewage-disposal  problem,  by  C.-E.  A.  Wlnslow  and 
E.  B.  Phelps.    1906.    163  pp.    25c 

Disciisses  composition,  disposal,  purification,  and  treatment  of  sewages  and 
tendencies  in  sewage-disposal  practice  In  England,  Germany,  and  the  United 
States;  describes  character  of  crude  sewage  at  Boston,  removal  of  suspended 
matter,  treatment  in  septic  tanks,  and  purification  in  intermittent  sand  filtra- 
tion and  coarse  material ;  gives  bibliography. 

*186.  Stream  pollution  by  acid-Iron  wastes,  a  report  based  on  investlgatlona 
made  at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

OiTes  history  of  pollution  by  add-iron  wastes  at  Shelby,  Ohio,  and  of  re- 
sulting litigation;  discusses  effect  of  add-iron  liquors  on  sewage  purification 
processes,  recovery  of  copperas  from  acid-iron  wastes,  and  other  processes  for 
removal  of  pickling  liquor. 

•187.  I>etermlnatlon  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows 
and  R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*18D.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  dis- 
posal of  waste  liquors,  laboratory  investigations  of  precipitation  and  sedimenta- 
tion, and  field  studies  of  amounts  and  character  of  water  used,  raw  material 
and  finished  product,  and  mechanical  filtration. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of 
the  testimony  takto  in  the  case  of  tile  State  of  Missouri  v.  The  State  of 
nilnois  and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.    1907. 
369  pp.,  2  pis. 
Scope  indicated  by  amplification  of  title. 

•200.  Weir  experiments,  coefildents,  and  formulas  (revision  of  paper  No.  150), 
by  R  E.  Horton.    1907.    196  pp.,  38  pis.    d5c 
Scope  Indicated  by  titie. 

•226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  reme- 
dies, by  E.  B.  Phelps.    1909.    37  pp.,  1  pi.    10c. 

Describes  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experi- 
mental work  leading  to  suggestions  as  to  methods  of  preventing  stream  pollu- 
tion. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on 
the  putrescibllity  and  stability  of  sewage  effluents,  by  E.  B.  Phelps. 
1909.    91  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

•234.  Papers  on  the  conservation  of  water  resources.  1909.  96  pp.,  2  pis.  15c. 
Contains  the  following  papers,  whose  scope  is  indicated  by  their  titles: 
Distribution  of  rainfall,  by  Henry  Gannett;  Floods,  by  H.  O.  Leighton; 
Developed  water  powers,  compiled  under  the  direction  of  W.  M.  Steuart,  iKith 
discussion  by  M.  O.  Leighton ;  Undeveloped  water  powers,  by  M.  O.  Leighton ; 
Irrigation,  by  F.  H.  Newell ;  Underground  waters,  by  W.  C^  Mendenhall ; 
Denudation,  by  R.  B.  Dole*  and  Herman  Stabler;  Control  of  catchment  areas, 
by  H.  N.  Parker. 

*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman 
Stabler  and  G.  H.  Pratt    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam, 
bleaching  cotton  piece  goods,  and  manufacture  of  oleomargarine,  fertiliser, 
and  glue. 


Digitized  by 


Google 


XXX  SUBFACE  WATEB  SUPPLY,  1015,  PABT  X. 

236.  The  quality  of  surface  waters  In  the  United  States:  Part  I,  Analyfl 

of  waters  east  of  the  one  hundredth  meridian,  by  R  B.  Dole.     1900. 
123  pp.    10c. 

Describes  collection  of  samples,  methods  of  examination,  preparation  of 
solutions,  accuracy  of  estimates,  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  iwwers  and  their  governmental  regulation, 
by  Ren6  Tavernier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  irrigation,  French,  Italian,  and  Swiss  lesia- 
lation  relative  to  the  development  of  water  powers,  and  laws  proposed  in  the 
French  Parliament;  reviews  work  of  bureau  of  hydraulics  and  agricultural 
Improvement  of  the  French  department  of  agriculture,  and  gives  rteum^  of 
Federal  and  State  ^ater-power  legislation  in  the  United  States. 

♦255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.     1910.    58  iH>t  17 
pis.    15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies 
from  different  materials;  springs,  and  their  protection;  open  or  dug  and  deep 
wells,  their  location,  yield,  relative  cost,  protection,  and  safety;  advantages 
and  disadvantages  of  cisterns  and  combination  wells  and  dstems. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis,    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall,  water-bearing  rocks, 
amount  of  ground  water,  artesian  conditions,  and  oil  and  gas  bearing  forma- 
tions; gives  history  of  well  drilling  in  Asia,  Europe,  and  the  United  States; 
describes  in  detail  the  various  methods  and  the  machinery  used ;  discusses  loss 
of  tools  and  geologic  difficulties,  contamination  of  well  waters  and  methods  of 
prevention,  tests  of  capacity  and  measurement  of  depth,  and  costs  of  sinking 
wells. 
•258.  Underground  water  papers,  1910,  by  M.  L.  Fuller,  F.  Q.  Clapp,  G.  C. 
Matson,  Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c 

Contains  the  following  papers  (scope  indicated  by  title)  of  general  interest: 

Drainage  by  wells,  by  M.  L.  Fuller. 

Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 

Pollution  of  underground  waters  in  limestone,  by  O    C.  Matson. 

Protection  of  shallow  wells  In  sandy  deposits,  by  'ii.  L.  Fuller. 

Magnetic  wells,  by  M.  L.  Fuller. 
♦315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.     1913.     84 
pp.,  8  pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  public  supplies,  development  of 
watorworks  RVBtemR  in  the  United  States,  water  consumption,  and  typhoid 
fever;  describes  methods  of  filtration  and  sterilization  of  water,  and  municipal 
water  softening. 

334.  The  Ohio  Valley  flood  of  March- April,  1913  (including  comparisons  with 
some  earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.  1913.  96  pp., 
22  pis.    20c. 

AlthougL  relating  speciflcally  to  floods  In  the  Ohio  Valley,  this  report  dis- 
cusses also  the  causes  of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.  1913.  77  pp., 
7  pis.    15c. 

Discusces  methods  of  measuring  the  winter  flow  of  streams. 

♦345.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover, 
chief  hydraulic  engineer.    1915.    225  pp.,  17  pis,    30c.    Contains: 

*(e)  A  method  of  determining  the  daily  discharge  of  rivers  of  variable  slope, 
oy  M.  R.  Hall,  W.  B.  Hall,  and  C.  H.  Pierce,  pp.  63-65.  Scope  indicated  by 
tiUe. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological 
Survey,  tabulated  by  F.  W.  Clarke,  chief  chemist.  1914.  40  pp.  5c. 
Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  In  various 
parts  of  the  United  States,  including  analyses  of  the  geyser  water  of  Yellow- 
stone National  Parle,  hot  springs  In  Montana,  brines  from  Death  Valley,  water 
from  the  Gulf  oi  Mexico,  and  mine  waters  from  Tennessee,  Michigan,  Missouri 
and  Oklahoma,  Montana,  Colorado  and  Utah,  Nevada  and  Arizona,  and  Cali- 
fornia* 
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STL  Eqaipment  for  carreDt-meter  gaging  stations,  by  O.  J.  Lycm.    1915.   04  pp., 
87  pis.    20c. 

Describes  methods  of  installing  water-stage  recorders  and  other  gages  and 
of  constructing  gage  wells,  shelters,  stmctnres  for  making  discharge  measure- 
ments, and  artificial  controls. 

•375.  Contributions  to  the  hydrology  of  the  United  States,  1915 ;  N.  O.  Grover, 
chief  hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c. 

Contains  three  papers  presents  at  the  conference  of  engineers  of  the  water- 
resoorces  branch  in  December,  1914,  as  follows : 

*{o)  Relation  of  stream  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pierce 
and  R.  W.  Davenport,  pp.  77-84. 

(e)  A  method  for  correcting  rlyer  discharge  for  a  changing  stage,  by  B.  B. 
Jones,  pp.  117-lSO. 

(f)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of 
stream  flow,  by  C.  H.  Pierce,  pp.  181-189. 

•40a  Contributions  to  the  hydrology  of  the  United  States,  1916  ;  N.  C.  Grover, 
chief  hydraulic  engineer.    1917.    108  pp.,  7  pis.    Ck)ntains : 

(o)  The  people's  interest  in  water-power  resources,  by  G.  O.  Smith,  pp.  1-8. 

*(e)  The  measurement  of  silt-laden  streams,  by  R.  C.  Pierce,  pp.  89-51. 

id)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Qoyt,  pp.  58-59. 
416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by 
Arthur  J.  Ellis.    1917.    59  pp.    10c. 

A  brief  paper  published  *'  merely  to  furnish  a  reply  to  the  numerous  Inquiries 
that  are  continually  being  received  from  all  parts  of  the  country'*  as  to  the 
efficacy  of  the  divining  rod  for  locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917 ;  N.  C.  Grover, 
chief  hydraulic  engineer.    1918.    Contains: 
*(c)   Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.   1917. 

ASKUAL  RSP0BT8. 

'Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W. 
Powell.  Director.    1885.    xxxvl,  469  pp.,  58  pis.    $2.25.    Contains : 

*The  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chamber- 
lin,  pp.  125  to  173,  pi.  21.    Scope  indicated  by  tiUe. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W. 
Powell.  Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  576  pp.,  93 
pl.<«.    $2,    Contains  : 

*  Irrigation  in  India,  .H.  M.  Wilson,  pp.  363-561,  pis.  107  to  146.  See  Water- 
Supply  Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92, 
J.  W,  Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  'Pt 
III.  Irrigation,  xl,  486  pp.,  77  pis.    $1.85.    Contains: 

•American  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-349,  pis.  111-145. 
Discusses  the  economic  aspects  of  irrigation,  alkaline  drainage,  silt  and  sedi- 
mentation :  gives  brief  history  of  legislation  r  describes  perennial  canals  in 
Idabo-Callfornia,  Wyoming,  and  Arizona ;  discusses  water  storage  at  reservoirs 
of  the  C^alifomla  and  other  projects,  subsurface  sources  of  supply,  pumping,  and 
sabirrigatlon. 

Poorteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93, 
J.  W.  Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  •Pt.  II,  Ac- 
companying papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

•The  potable  waters  of  eastern  United  States,  by  W  J  McGee,  pp.  1-47. 
Discusses  cistern  water,  stream  waters,  and  ground  waters,  including  mineral 
springs  and  artesian  wells. 

•Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  49-68, 
pis.  3  and  4.  Discusses  the  origin  and  flow  of  mineral  springs,  the  source  of 
mineralisation,  thermal  springs,  the  chemical  composition  and  analysis  of 
spriBff  waters,  geographic  distribution,  and^  the  utilization  of  mineral  waters; 
flTsa  a  list  of  American  mineral  spring  r^rts;  contains  also  some  analyses. 
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Nineteenth  Annnal  Report  of  the  United  States  Geological  Stirvey,  1897-06, 
Charles  D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6 
parts  In  7  vols,  and  separate  case  for  maps  with  Pt  V.  *Pt.  II,  Papers 
chiefly  of  a  theoretic  nature,  v,  958  pp.,  172  pis.    $2.65.    CJontains : 

^Principles  and  conditions  of  tbe  moyempnts  of  ground  water,  by  F.  H.  King, 
pp.  60-294,  pis.  6-16.  Discusses  tbe  amount  of  water  stored  in  sandstone,  in 
soil,  and  In  otber  rocks,  the  depth  to  which  ground  water  penetrates ;  gravita- 
tional, thermal,  and  capillary  movements  of  ground  waters,  and  the  configura- 
tion of  the  ground-water  surface;  gives  the  results  of  experimental  Investiga- 
tions on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  through 
sands,  sandstones,  and  silts;  discusses  results  obtained  by  otber  investigators, 
and  summarizes  results  of  observations;  discusses  also  rate  of  flow  of  water 
through  sand  and  rock,  the  growth  of  rivers,  rate  of  filtration  through  soil, 
interference  of  wells,  etc 

^Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  8.  Slichter, 
pp.  295-384,  pi.  17.    Scope  indicated  by  title. 

7B0FESSI0HAL  PAPZB8. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  .region  and  the 
Monongahela  basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pla    35c. 

Describes  the  topography,  geolof;^',  drainage,  forests,  climate,  and  population, 
and  transportation  facilities  of  the  region,  the  relation  of  agriculture,  lumber- 
ing, mining,  and  power  development  to  erosion  and  denudation,  and  the  nature, 
effects,  and  remedies  of  erosion ;  gives  details  of  conditions  in  Holston,  No- 
lichucky,  French  Broad,  Little  Tennessee,  and  Hiwassee  river  basins,  along 
Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system,  Chatta- 
hoochee, Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monongahela 
rivers. 

86.  The  transportation  of  debris  by  running  water,  by  G.  K.  Gilbert,  based  on 
experiments  made  with  the  assistance  of  E.  C.  Murphy.  1914.  263  pp., 
8  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  In  a  specially  equipped 
laboratory  at  Berkley.  Cal.,  and  was  undertaken  for  the  purpose  of  learning 
"  the  laws  which  control  the  movement  of  bed  load  and  especially  to  determine 
how  the  quantity  of  load  is  related  to  the  stream  slope  and  discharge  and  to 
the  degree  of  comminution  of  the  &€btiB.** 
A  highly  technical  report. 

105.  Hydraulic-mining  debris  4n  the  Sierra  Nevada,  by  G.  K.  Gilbert  154  pp., 
34  pis.    1917.    50c. 

Presents  the  results  of  an  Investigation  undertaken  by  tbe  United  States 
Geological  Survey  in  response  to  a  memorial  from  the  California  Miners'  Asso- 
ciation asking  that  a  particular  study  be  made  of  portions  .of  the  Sacramento 
and  San  Joaquin  valleys  afTected  by  detritus  from  torrential  streams.  The  r^ 
port  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject, 
traces  the  physical  efTects,  past  and  future,  of  the  hydraulic  mining  of  earlier 
decades,  the  similar  efTects  which  certain  other  industries  induce  through 
stimulation  of  the  erosion  of  the  soil,  and  the  influence  of  the  restriction  of  the 
area  of  Inundation  by  the  construction  of  levees.  Suggests  cooperation  by 
several  interests  for  the  control  of  the  streams  now  carrying  heavy  loads  of 
debris. 

BITLLSTnrB. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  pre- 
liminary study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of 
analyses. 

•319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  M.  L.  Fuller. 
1908.    44  pp.,  7  pis.    10c. 

DescribcB  underground  reservoirs,  the  sources  of  ground  waters,  the  confin- 
ing agents,  tbe  primary  and  modifying  factors  of  artesian  circulation,  the 
essential  and  modifying  factors  of  artesian  fiow,  and  typical  artesian  systems. 
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H791  The  geochemlca]   interpretation   of  water  analyses,  by  Chase  Palmer. 
Iflll.    SI  pp.    5c 

Discasses  the  expression  of  chemical  analyses,  the  chemical  character  of 
water,  and  the  properties  of  natural  waters:  fcires  a  classlflcation  of  waters 
based  on  property  valueiB  and  reacting  values,  and  discusses  the  character  of  the 
waters  of  certain  rivers  as  interpreted  directly  from  the  results  of  analyses; 
discusses  also  the  relation  of  water  properties  to  geologic  formations,  silica 
la  river  water,  and  the  character  of  the  waters  of  the  Mississippi  and  the 
Great  Lakes  and  8t  La'wrence  River  as  indicated  by  chemical  analyses. 
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tA— Anniul  Report;  Mi^M  onograpb  ;  Bi^Balletin  ;  Pi»  Professional  Paper;  Wi»  Water- 
supply  Paper,  G  P>->Oeologlc  folio.] 

Artesian  waters:  Esseutial  conditions A  5;  B  819;  W  67,  114 

BlbUographies" - W  119,  120,  163.  416 

California:  Quality  of  waters A  8;  \V  225,  237.  274,  278 

Surface  waters A  8, 

12  U,  13  Hi,  16  il,  18  iv.  20  V ;  W43, 68, 81, 181, 224,  237.  278.  297,  300 

Underground  waters B  298; 

W  57,  149,  181,  224,  225,  278,  294;  G  F  39 

Chemical  analyses:'  Methods  and  interpretation W  151,236,274;  B 479 

Conservation W  234 

Debris  reports P  86.  106 

Denudation P  72 

Divining  rod W  416 

Engineering  methods W  1.  3,  8.  20,  41,  42, 

43,  56,  64,  94,  95,  110,  143,  150.  180,  187,  200,  257,  337,  375c;  425f? 

Floods . W  147,  162,  334 

Idaho:  River  profiles W  44,  420 

Surface  waters A  11  li ;  W  162,  350,  420 

Underground  waters B  298 

India :  Irrigation A  12  11 ;  W  87 

Ice  measurements W  187,  337 

Irrigation A  10  U.  11  11, 12  U,  13  ill,  16  11 ;  W  20,  22,  41,  42,  87 

Legal  aspects:  Surface  waters W  103,  152,  238 

Underground  waters W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

OrlpIn,  distribution,  etc A  14  11 

Lists B  32;  W  114 

Motions  of  ground  waters A  19  11 ;  B  319 ;  W  67,  110,  140 

Nevada:  Quality  of  waters M  XI;  W  274,  365,  375r/,  423 

River  profiles W  44 

Surface  waters A  3, 

11  il.  12  11, 13  Hi.  18  Iv ;  M  XI ;  B  298 ;  W  68,  146,  102,  224 

Underground  waters W  61. 149,  224,  365,  375*/,  423;  G  F  30 

Oregon:  Quality  of  waters - A  4;  W  22<),  231,  3a3 

Surface  waters A  4;  B  252;  \V  220,  231,  363,  r.70 

Underground  waters B  252,  208;  W  61,  149 

Pollution:  By  Industrial  wastes W  179,  186.  189,  226,  235 

By  sewage : W  72.  194 

Laws  forbidding W  103,  152 

Indices  of W  160 

Profile  pajiers— : W  44,  42C 

'Many  of  the  reports  contain  brief  sabject  bibliof^rapbies.     See  abatrncts. 

*Many  chemical  analysea  are  acattered  inrougn  tbe  reports,  aa  indicated  by  abstracts. 
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Abnham^smiial,  Utah x 

Atamo  River,  Cal xi 

American  Fork,  Utah ym 

American  Fork,  South  Folk,  U  tah .  Ym 

Ana  River,  Greg , xv 

Anaabella  canal,  Utah x 

A.  O.  canal.    See  Collins  canal. 

A^  Creek,  Cal xi 

Aaay  Creek,  Utah ix 

Bac^ley  ditch,  Oreg xv 

Baira  Creek,  Cal xi 

Baker  Creek,  Cal '. xi 

Baker  Creek,  Nev xi 

Baxter  Creek,  Cal xiv 

Bear  I^ake,  Idaho vu 

Bear     (Mud)    I^e    inlet    canal, 

Idaho vn 

Bear  River,  Idaho,  Utah,  Wyo....  vn 

Beaver  River,  Utah x 

Bidwell  Creek,  Cal xiv 

BieCreek,  Nev xm 

Bir  Cottonwood  Creek,  Utah vm 

Bip  Pine  and  Owens  River  canal, 

Cal XI 

B^  Pine  Creek,  Cal xi 

Bifch  Creek,  Cal xi 

Birch  Creek,  Nev xi 

Bishop  Creek,  Cal xi 

Bnhop  Creek,  Nev xni 

tiMbop  Creek  canal,  Cal xi 

filackonith  Fork,  Utah vi,  vin 

Biackamith  Fork  power-plant  race, 

Utah •. vm 

Bluejoint  Lake,  Oreg xiv 

Box  Elder  (>eek,  Utah vm 

bridge  (reek  (Malheur  and  Harney 

Lakes  ba^n),  Oreg xv 

Bridge  Creek  (Silver  Lake  basin), 

Oreg ■• XV 

Brooklyn  canaL  Utah x 

Back  Creek.  Oreg xv 

Bueiia  Vista  canal,  Oreg xv 

BMkeye  Cieek,  Cal xn 

Camas  Oeek,  Oreg xiv 

Onpbell  Lake,  Lower,  Or^g xiv 


PafSw 

Canal  A,  Utah.    8m  Delta  and 

Melville  canal. 

Canal  B,  Utah x 

Canal  0,  Utah x 

Carson  River,  Nev xn 

Carson  River,  East  Fork,  Cal.,  Nev.  xn 

CavM)n  River,  West  Fork,  Cal. ... .  xn 
Chalk  Creek  (tributary  to  Weber 

River),  Utah vm 

Chalk  Creek,  Pavant  Valley,  Utah.  '    x 

Chewaucan  River,  Orog xv 

Ciicleville  canal,  Utah ix 

City  Oeek.  Utah vm 

ClearCreek,  Utah ix 

Cleveland  Creek,  Nev xi 

Coal  Creek,  Utoh x 

Collins  (George)  caoal,  Cal xi 

Collins  (A.  O.)  canal,  Cal xi 

Company  ditch,  Oreg xiv 

Conn  ditch,  Oreg xv 

Com  Creek,  Utah x 

Cottonwood  Oeek,  Cal xn 

Cottonwood  Creek,  Big,  Utah vin 

Cottonwood  Creek,  Little,  Ores^. . .  xv 

Cottonwood  Creek,  Little,  Utah...  vm 

Cove  canal,  Utah ix 

Oane  Creek,  Oreg ^  xiv 

Cowhead  Lake,  Cal xiv 

Crooked  Creek,  Oreg xv 

Crump  Lake,  Oreg xiv 

Cub  Creek,  Idaho vii 

Cucamonga  Creek,  Oreg xv 

Currant  Creek,  Nev xi 

DaHon  canal,  Utah ix 

Deep  Oeek,  Cal.,  Oreg xiv 

Dell  canal,  Cal xi 

Delta  and  Melville  canal  (canal  A), 

Utah X 

Delta  and  Melville  reservoir.  Utah .  ix 

Deseret  canal,  Utah x 

Deseret  High-Line  caoal,  Utah x 

Diamond  Forit,  Utah vra 

Dismal  Creek,  Cal xiv 

Division  Creek,  Cal xi 

Donner  Creek,  Cal xm 
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Donner  und  Blitzen  River,  Oreg. .  xv 

Dover  canal,  Utah x 

Drake  Creek,  Oreg - xnr 

East    Fork.    See    name    oj  main 

stream. 

East  Panguitch  canal ,  Utah ix 

East  Side  canal,  Cal xi 

East  Side  canal,  Utah ^vm 

East  Walker  River,  Oal.,  Nev xn 

Eightmile  Creek,  Cal xi 

Elsinore  canal,  Utah x 

Emigration  Creek,  Utah vin 

Farmere  canal,  Cal xi 

Fayette  canal,  Utah x 

Fifteenmile  Creek,  Cal xiv 

Fish  Creek,  Oreg xiv 

Flagstaff  Lake,  Or^ xiv 

Flagstaff  Lake  inlet.  Or^ xrv 

Fox  canal,  Utah ix 

GalenaCreek,  Nev xiv 

George    canal,    Cal.     See   Collins 

canal. 

George  Creek,  Cal xi 

Georgetown  Creek,  Idaho vn 

Gold  Run  Creek,  Cal xiv 

Goodale  Creek,  Cal xi 

Great  Salt  Lake,  Utah vii 

Gunnison  Bend  reservoir,  Utah. . .  ix 

Hammond  canal,  Utah viii 

Hanks  Creek,.  Nev xin 

HartLake,  Or^ xiv 

Hatch  Bench  canal,  Utah ix 

Hillside  (North)  canal,  Cal xi 

Hillside  (South)  canal,  Cal xi 

Hobble  Creek,  Utah vni 

Home  Creek,  Or^ • xv 

Honey  Creek,  Oreg •  xiv 

Humboldt -Lovelocks     Irrigation, 

Light  A  Power  Co.  canal,  Nev. .  xin 

Humboldt  River,  Nev xni 

Humboldt  River,  North  Fork,  Nev.  xiii 

Humboldt  River,South  Fork,  Nev.  xin 

Hyrum  power  plant  canal,  Utah . .  vni 
Independence  Creek  (Pyramid  and 

Winnemucca  Lake  basins),  Cal.  xnr 
Independence  Creek  (Owens  Lake 

basin),    Cal.     See    Little   Pine 

Creek. 

Indian  Creek,  Utah x 

Innis  ditch,    ^ee  Jones-Innia-ZX. 

Janesville  Creek,  Cal xiv 

Jones-Innis-ZX  ditch,  Oreg xv 

Jordan  River,  Utah vni 
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Joseph  canal,  Utah x 

Keiger  Creek,  Oreg xv 

Kingston  canal,  Utah ix 

Kingston  canal.  Old,  Utah ,  ix. 

Krumbo  Creek,  Or^ xv 

Lake  Tahoe,  Cal xra 

Lake  Winnemucca  inlet,  Nev xni 

Lamoille  Creek,  Nev xnr 

Lassen  Creek,  Cal xiv 

Leamington  canal,  Utah x 

Leevining  Creek,  Cal xir 

Little  Cottonwood  Creek,  Oreg xv 

Little  Cottonwood  Creek ,  Utah ...  vur 

Little  Malad  River,  Idaho vnr 

Little  Pine  Creek,  Cal xi 

Little  Truckee  River,  Cal xnr 

Littlerock  Creek,  Cal xn 

Logan,  Hyde  Park,  and  Smithfield 

canal,  Utah vn 

Logan  Northern  canal,  Utah vir 

Logan  River,  Utah vir 

Lone  Pine  Creek,  Cal xii 

Long  canal,  Utah rx 

Lost  Creek,  Utah vm 

Lower  Campbell  Lake,  Oreg xiv 

Lyman's  ditch,  Utah x 

Maggie  Creek,  Nev xnr 

Blalad  River,  Little,  Idaho vnx 

Malheur  Lake  outlet,  Oreg x v 

Mammoth  Creek,  Utah ix 

Man ti  Creek,  Utah x 

Maple  Creek,  Utah vnr 

Markleeville  Creek,  Cal xu 

Maiys  River,  Nov xnr 

McCoy  Creek,  Oreg xv 

McE wen  canal,  Utah ix 

M.  ('.-Givan  ditch,  Oreg xiv 

Mclntyre  canal,  Utah x 

McNally  canal,  Cal xr 

Meadow  Creek,  Utah x 

Melville  Main  canal,  Utah .  -. x 

Melville  West  Side  canal,  Utah . .  •  x 

Midland  canal,  Utah x 

MiU  Creek,  Utah virr 

Minersville  canal,  Utah x 

Mitchells  Slough  canal,  Utah ex 

Mohave  River,  Cal xii 

Mono  Lake,  Cal xn 

Monroe  canal,  Utah x 

Monroe  South  Bend  canal,  Utah. .  ix 
Mud  Creek  (Malheur  and  Harney 

Lakes  basin),  Oreg • xv 


Digitized  by 


Google 


IKDEX  OF  STREAMS. 


XXXIX 


If  Age. 


XIY 


XI 


XI 


Mud  Creek  (Warner  Lakes  baain) 

Or^g...; 

Mud  Lake  inlet  canal,  Idaho.  8u 
Bear  Lake  inlet  canal. 

liew  River,  Oal 

North   canal,    Cal.     ^ee   Hillaide 

canal. 
North  Creek,  North  Fork,  Utah. . . 
North  Greek,  South  F<»k,  Utah. . . 
North  Fork.     See  name  of  main 
ttream. 

Oak  Creek.  Cal 

Ogden  River,  Utah vm 

Old  Kingston  canal,  Utah ix 

OtterCreek,  Utah ix 

Owens  Lake,  Cal 

Owens  River,  Cal : xi 

Owens  River  canal,  Cal xi 

Owens  River  and  Big  Pine  canal, 

Cal , XI 

Parleys  Creek,  Utah vni 

Peteetneet  Cree!(.  Utah vm 

Pelican  Lake,  Ores;. ^^ 

Pine(>eek,  C^l xi 

Pine  Creek,  Nev xin 

Pine   Creek,    Utah  (tributary   to 

Sevier  River) ix 

Pine  Creek,  Pavant  Valley,  Utah  x 

Pine  Creek,  Big,  CaI xi 

Pine  Creek,  Little,  Cal xi 

Piute  reservoir,  Utah ix 

Pleasant  VaUey  Creek,  Cal xn 

Powers  canal,  Cal xi 

Prosser  Creek,  Cal xm 

PhMser  Creek,  South  Fork,  Cal . . .  xni 

Provo  River,  Utah vm 

Provo  River,  South  Fork,  Utah....  vin 

RaH^n  canal,  Cal xi 

Reese  River,  Nev xm 

Richfield  canal,  Utah x 

Riddle  Creek,  Oreg xv 

Robinson  Creek,  Cal xn 

Rock  Creek  (Owens  Lake  basin), 

Cal XI 

Rock  Creek  (Warner  Lakes  basin), 

Cal xiv 

Rock  Creek,  Nev xm 

Rockyford  canal,  Utah x 

Ruah  Creek,  Cal xn 

Salina  Creek,  Utah x 

Salt  Lake,  Great,  Utah vn 

8ahonSea,Cal xi 

Sanger  canal,  Cal xi 


San  Pitch  River,  UUh 

Santaquin  Creek,  Utah.    See  Sum- 
mit Creek. 
Sawmill  Creek,  Cal.      See  Eight- 
mile  Creek. 

Schloss  Creek,  Canal 

Sevier  River,  Utah 

Sevier  River,  East  Fork,  Utah 

Sevier  River  Land  it  Water  Co.'s 

by-pass,  Utah 

Sevier  River  Land  &  Water  Co.*s 

canal,  Utah*......-. 

Sevier  River  Land  <Se  Water  Co.'s 
reservoir.   No.    1   (Fool   C>eek), 

Utah 

Sevier  Valley  canal,  Utah 

Shepard  (!reek,  Cal 1.... 

Silver  Creek,  Cal 

Silver  Creek  (Malheur  and  Harney 

Lakes  basin),  Oreg 

Silver  Creek  (Silver  Lake  basin), 

Oreg 

Silvie^  River,  Oreg 

Smalls  Creek,  Oreg 

Smith  canal,  Utah 

Snake  Creek,  Nev 

Snyder  Creek,  Oreg 

Soda  Creek,  Idaho 

South  canal,  Cal.       See  Hillside 
canal. 

South  Creek,  Utah 

South  Fork.       See  name  of  main 
stream. 

Spanish  Fork,  Utah 

Starr  Creek,  Nev 

State  caniil,  Utah  (5  stations) 

Steamboat  Oeek,  Nev 

Stevens  canal,  (^al 

Stone  Corral  Lake,  Or^ 

Summit  Creek,  Utah 

Susan  River,  Cal 

Swager  Creek,  Cal 

.Taboose  Creek,  Cal 

TahoeLake,  Cal 

Thibaut  Creek,  Cal 

Thousand  Spring:8  Creek,  Xev 

Tinemaha  Creek,  Cal 

Trout  Creek,  Oreg 

Truckee  River,  Cal.,  Nev 

Tnickee  River,  Little,  Cal 

Tuttle  Creek,  Cal 

Twelvemile  Creek,  Cal.,  Or^ 

Twentymile  Creek,  Or^ 
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United  States  Reclamation  Service 

power  canal,  Utah vin 

Utah  Lake,  Utah vra 

Utah  Power  &  Light  Co.'s  taalrace, 

Utah VII 

Vermilion  canal,  Utah x 

Van  Horn  Creek,  Oreg xv 

Walker  River,  Nev xn 

Walker  River,  Ea«t,  Cal;,  Nev . . ..  xi, 

Walker  River,  Weet,  Cal.,  Nev. . .  xii 
Walker  River,  West,  East  Fork, 

Cal xn 

Webber  Greek,  Cal mv 

Weber  River,  Utah vni 


Wellington  canal,  Utah x 

WellBcanal,  Utah x 

West  Side  canal,  Utah vnii 

West  Fork.       See  name  of  main 

stream. 

West  View  canal,  Utah x 

West  Walker  River,  Cal.,  Nev xa 

West  Walker  River,   East  Fork, 

Cal xtt 

White  River,  Nev xi: 

WiUow  Creek,  Cal xir 

Winnemucca  inlet,  Lake,  Nev xnu 

ZX  ditch.    ^MJonefr-Innis-ZX. 
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SURFACE  WATER  SUPPLY  OF  PACIFIC  SLOPE  BASINS 
IN  CAUFORNIA,  1915. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1915. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains 'the  following  paragraph: 

Provided y  That  thifl  oflBcer  [the  Director]  shall  have  the  direction  of  the  Geological 
Sonrey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
tore,  mineral  resources,  and  products  of  the  national  domain. 

Hie  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations  : 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  cf  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tioQ  of  reports  upon  the  host  methi  ds  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  years  ending  June  SO,  1895-1915. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1916,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collect- 
ing data.  Acknowledgments  for  coopertion  of  the  first  kind  are 
nude  in  connection  with  the  description  of  each  station  aflFected; 
cooperation  of  the  second  kind  is-  acknowledged  on  page  16. 

Measurements  of  stream  flow  have  been  made  at  about  3,800  points 
in  the  United  States  and  also  at  many  points  in  small  areas  in  Seward 
Peninsula  and  the  Tukon-Tanana  region,  Alaska,  and  the  Hawaiian 
Islands.  In  July,  1915,  1,350  gaging  stations  were  being  maintained 
by  the  Survey  and  the  cooperating  organizations.    Many  miscel- 
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laneoiis  discharge  measurements  were  made  at  other  points.  In  con- 
nection with  this  work  data  were  also  collected  in  regard  to  precipi- 
tation, evaporation,  storage  reservoirs,  river  profiles,  and  water 
power  in  many  sections  of  the  country,  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resource  is  presented  in  the  appendix 
to  this  report. 

DEFINITION  OP  TERMS. 

The  volume  of  water  flowing  in  a  stream — ^the  "run-oflF"  or  ''dis- 
charge''— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  work  of  a  certain  class.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  the  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  nm-off  in  inches,  acre-feet,  and  mil- 
lions of  cubic  feet.    Tliey  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  ''cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
imit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (p.  11). 

'* Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Rim-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  imiformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  of  inches. 

An  '*  acre-foot"  is  equivalent  to  43,560  cubic  feet  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage. 

'*  Millions  of  cubic  feet"  is  used  to  express  quantities  of  water 
stored  in  reservoirs,  most  frequently  in  connection  with  studies  of 
flood  control. 

The  following  terms  used  in  these  reports  are  not  in  common  use: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control,"  "control  section,"  and  "point  of  control,"  terms  used 
to  designate  the  section  or  sections  of  the  stream  below  the  gage 
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which  determine  the  stage-discharge  relation  at  the  gage.  It  should 
be  noted  that  the  control  may  not  be  the  same  section  or  sections  at 
aU  stages. 

The  "point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  fall  if  there  were  no  flow. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations : 

Tdlefor  converting  dMiarge  in  uccmd-fui  per  $qtuxre  mile  into  run-off  in  depth  in  inehee 

over  the  area. 


Discfaarn 

inseoond- 

SMtper 

square  mile. 

RiiiiH>fl  in  inches. 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

0.03710 
.07438 
. 11167 
.14876 
.18505 
.23314 

.20752 
.83471 

1.041 
2.083 
3.124 
4.165 
6.207 
6.248 
7.280 
8.331 
0.372 

1.070 
2.167 
3.236 
4.314 
6.303 
6.471 
7.650 
8.628 
0.707 

1.116 
2.231 
3.347 
4.463 
6.578 
6.604 
7.810 
8.026 
10.041 

1.153 
2.306 
3.450 
4.612 
6.764 
6.017 
8.070 
0.223 
10.376 

3 

3 

4 

6 

6 

7 

8 

0 

Nor.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  aere-feet. 


Discharge 

in  second- 

feet. 

Run-off  in  acre-iset. 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

1.083 
3.067 
6.050 
7.084 
0.017 
11.00 
13.88 
16.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
400.8 

57.62 
116.0 
172.6 
230.1 
287.6 
346.1 
402.6 
460.2 
517.7 

50.50 
110.0 
178.5 
238.0 
207.5 
867.0 

61.40 
123.0 
184.6 
246.0 
807.4 

5Mfi  O 

2 

416.6      1       430.4 
476.0      '        401.0 
635  6             MSI  A 

1 

Note.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of  cubic  feet. 


Discharge 
in  second- 
feet. 

Run-off  in  millions  of  cubic  feet. 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

0.0664 
.1728 
.2502 
.3466 
.4320 
.5184 
.6048 
.6012 
.7776 

2.410 
4.838 
7.257 
0.676 
12.10 
14.51 
16.03 
10.36 
21.  n 

1 
2. 606    '         ^  i«» 

2.678 
6.356 
8.034 
10.71 
13.30^ 
16.07 
18.75 
21.42 
24.10 

6.012 
7.618 

iao2 

12.63 
15.04 

6.184 
7.776 
10.37 
12.06 

17.64  1        18.14 
20.05             20.74 

22.65  2t  5» 

KofiB.— For  pert  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 
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Table  for  converting  discharge  in  ucomd-feei  into  run-off  in  million$  o/gaUoni. 


DIscharn 

in  second- 

iBet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.6463 

1.293 

1.939 

2.685 

3.282 

3.878 

4.524 

5.171 

5.817 

18.10 
36.20 
54.30 
72.40 
90.50 
108.6 
128.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 
38.78 
68.17 
77.56 
96.95 
116.3 
135.7 
155.1 
174.6 

20.04 
40.06 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

8 

9 

NoTB.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour. 

[l  Ibot  per  second— 0.681818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  1  mile  per  hour^  1.4666 
feet  per  second.    In  computing  the  table  the  figures  0.68182  and  1.4667  were  used.] 


Feet  per  second 

Miles  per  hour  for  tenths  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.000 
.682 
1.36 
2.05 
2.73 
3.41 
4.09 
4.77 
6.45 
6.14 

0.068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
6.20 

0.136 
.818 
1.50 
2.18 
2.86 
3.55 
4.23 
4.91 
6.50 
6.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.61 
4.30 
4.98 
5.66 
6.34 

0.273 
.995 
1.64 
2.32 
8.00 
3.68 
4.36 
6.05 
6.73 
6.41 

0.341 
1.02 
1.70 
2.39 
3.07 
3.75 
4.43 
6.11 
5.80 
6.48 

0.409 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

5.18 

5.86 

6.55 

0.477 

1.16 

1.84 

2.52 

3.20 

3.89 

4.57 

5.25 

5.93 

6.61 

0.546 

1.23 

1.91 

2.50 

3.27 

3.96 

4.64 

5.32 

6.00 

6.68 

0.614 

1 

1.30 

2 

1.06 

3 

2.66 

4 

8.84 

5 

4.02 

6 

4.70 

7 

5.39 

s 

6.07 

9 

6.75 

Table  for  converting  discharge  in  second-feet  into  theoretical  horsepower  per  foot  of  fall. 


[1  second-foot— 0.1136  theoretical  horsepower  per  foot  of  fall. 

pounds.] 


Weight  of  1  cubic  foot  of  water^62.5 


Tens. 

Units. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.00 
1.14 
2.27 
3.41 
4.54 
5.68 
6.82 
7.95 
9.09 
10.2 

0.114 
1.25 
2.39 
3.52 
4.66 
5.79 
6.93 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
8.64 
4.77 
5.91 
7.04 
8.18 
9.32 
10.5 

0.341 
1.48 
2.61 
3.75 
4.88 
6.02 
7.16 
8.29 
9.43 
10.6 

0.454 
1,59 
2.73 
3.86 
5.00 
6.13 
7.27 
8.41 
9.54 
10.7 

0.568 
1.70 
2.84 
3.98 
5.11 
6.25 
7.38 
8.52 
9.66 
10.8 

0.682 
1.82 
2.95 
4.09 
6.23 
6.36 
7.50 
8.63 
9.77 
10.9 

0.795 
1.93 
3.07 
4.20 
5.34 
6.48 
7.61 
8.76 
9.88 
11.0 

0.909 

2.04 

3.18 

4.32 

6.45 

6.59 

7.72 

8.86 

10.0 

11.1 

1.02 

1.^ 

2.16 

2 

3.29 

3 

4.43 

4    

6.57 

5 

6.70 

6 

7.84 

7 

8.97 

8 

10.1 

9 

11.2 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  milel3.574  inches,  or  1.131  feet 
deep. 

1  second-foot  for  one  year  (365  days)  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 
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1  eecond-foot  for  one  year  (365  days)  equals  724  acre-feet. 
1  aeccmd-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 
1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 
1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 
1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 
1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 
100  Oalifomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 
100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second-feet. 
100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 
100  United  States  gallons  per  minute  equals  0.223  second-foot. 
100  Um'ted  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot, 
1,000,000  United  States  gallons  per  day  equals  1.55  eecond-feet. 
1,000,000  United  States  gallons  equals  3.07  acre-feet. 
1,000,000  cubic  feet  equals  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  foot  equals  0.3048  meter. 
1  Bule  equals  1.60935  kilometers. 
1  mile  equals  5,280  feet. 
1  acre  equals  0.4047  hectare. 
1  acre  equals  43,560  square  feet. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  2.59  square  kiloir  eters. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 
1  horsepower  equals  550  foot-poimds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  eqiials  1  second-foot  falling  8.80  feet. 
1)  horsepower  equals  about  1  kilowatt. 
To  calculate  water  power  quickly:  gecond-feetXfall  in  feet^^^^  horsepower  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

The  data  jKresented  in  this  report  cover  the  year  beginning  October 
1, 1914,  and  ending  September  30,  1915.  At  the  first  of  January  in 
most  parts  of  the  country  a  large  amount  of  the  precipitation  for 
the  preceding  three  months  is  stored  either  as  groxmd  water,  in  the 
form  of  snow,  or  in  lakes.  This  stored  water  passes  off  in  the  streams 
during  the  spring  break-up.  At  the  end  of  September  the  only 
stored  water  available  for  run-off  in  the  streams  is  possibly  a  small 
amount  held  in  groxmd  storage.  Therefore  the  run-off  for  a  year 
beginning  with  October  1  is  practically  all  derived  from  precipitation 
occurring  within  that  year. 
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14  SURFACE  WATEB  SUPPLY,  1915,  PART  XL 

The  base  data  collected  at  gaging  stations  (PI.  I,  B)  consist  of 
records  of  stage,  measurements  of  discharge,  and  general  information 
used  to  supplement  the  gage  heights  and  discharge  measurements  in 
determining  the  daily  flow.  The  records  of  stage  are  obtained  either 
from  direct  readings  on:  a  staff  gage  or  from  a  water-stage  recorder 
(PI.  II)  that  gives  a  continuous  record  of  the  fluctuations.  Measure- 
ments of  discharge  are  made  with  a  current  meter  or  by  the  general 
methods  outlined  in  standard  textbooks  on  the  measurement  of  river 
discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights  give  the  daily  discharge  from  which  the  monthly 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  regular  gaging  station  comprise  a 
description  of  the  station,  a  table  giving  results  of  dischaj^e  measure- 
ments, a  table  showing  the  daily  discharge  of  the  stream,  and  a  table 
of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  the  location  and  equipment,  information  in  regard  to  any 
conditions  that  may  affect  the  constancy  of  the  stage-discharge 
relation,  covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the 
stream  for  log  driving,  shifting  of  channel,  and  the  cause  and  effect 
of  backwater;  it  gives  also  information  as  to  diversions  that  decrease 
the  flow  at  the  gage,  artificial  regulation,  maximum  and  minimum 
recorded  stages,  and  the  accuracy  of  the  results. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet  cor- 
responding to  the  mean  of  the  gage  heights  read  each  day.  At 
stations  subject  to  sudden  or  rapid  dimnal  fluctuation  the  discharge 
obtained  from  the  rating  table  and  the  mean  daily  gage  height  may 
not  be  the  true  mean  discharge  for  the  day.  If  such  stations  are 
equipped  with  water-stage  recorders,  the  mean  daily  discharge  may 
be  obtained  by  computing  the  mean  daily  gage  height  and  applying 
it  to  the  rating  table,  by  averaging  discharge  at  regul^  intervals 
during  the  day,  or  by  use  of  the  discharge  integrator — an  instrument 
operating  on  the  principle  of  the  planimeter  and  containing  as  an 
essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day,  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  colimm.    Likewise,  in  the  colunm  of  ''Mini- 


Digitized  by 


Google 


.  8.   OEOLOQICAL  SURVEY  WATER-SUPPLY  PAPER  411      PLATE  I 


A,    PRICE  CURRENT  METERS. 


B,    TYPICAL  GAGING  STATION. 
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ACCURACY   OF   DATA  AND  RESULTS.  15 

mum"  the  quantity  given  is  the  mean  flow  for  the  day  when  the 
mean  gage  height  was  lowest.  The  column  headed  ''Mean"  is  the 
average  flow  in  cubic  feet  for  each  second  during  the  month.  On 
this  average  flow  the  computations  recorded  in  the  remaining  columns, 
which  are  defined  on  pages  10  and  11,  are  based. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

Footnotes  added  to  the  daily-discharge  tables  give  information 
r^arding  the  probable  accuracy  of  the  rating  tables  used,  and  an 
accuracy  column  is  inserted  in  the  monthly  discharge  table.  For 
the  rating  tables,  '^  well-defined"  indicates,  in  general,  that  the  rating 
is  probably  accurate  within  5  per  cent;  ''fairly  well  defined,"  within 
10  per  cent;  ''poorly  defined''  or  "approximate''  within  15  to  25  per 
cent.  These  notes  are  very  general  and  are  based  on  the  plotting  of 
the  individual  measurements  with  reference  to  the  mean  rating  curve. 

The  letter  in  the  column  headed  "Accuracy,"  in  the  monthly  dis- 
charge table  rates  the  accuracy  of  the  monthly  mean  and  not  that  of 
the  estimate  of  maximum  or  minimum  discharge  or  the  discharge  for 
any  one  day.  The  rating  is  determined  by  considering  the  accuracy 
of  the  rating  curve,  the  probable  rehabihty  of  the  observer,  the  num- 
ber of  gage  readings  per  day,  the  range  of  the  fluctuation  in  stage, 
and  local  conditions.  In  this  column  A  indicates  that  the  mean 
monthly  flow  is  probably  accurate  within  5  per  cent;  B,  within  10  per 
cent;  C,  within  15  per  cent;  D,  within  25  per  cent.  Special  condi- 
tions are  covered  by  footnotes. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches  may 
be  subject  to  gross  errors  caused  by  the  inclusion  of  large  noncon- 
tributing  districts  in  the  measured  drainage  area,  by  lack  of  informa- 
tion concermng  water  diverted  for  irrigation  or  other  use,  or  by  in- 
ability to  interpret  the  effect  of  artificial  regulation  of  the  flow  of 
the  river  above  the  station.  "Second-feet  per  square  mile"  and 
"nin-off  (depth  in  inches)"  are  therefore  not  computed  if  such  errors 
appear  probable.  The  computations  are  also  omitted  for  streams 
draining  areas  in  which  the  annual  rainfall  is  less  than  20  inches. 
Afl  figures  representing  "second-feet  per  square  mile"  and  "run-off 
(depth  in  inches)"  previously  published  by  the  Survey  should  be 
used  with  caution  because  of  possible  inherent  sources  of  error  not 
known  to  the  Survey. 
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The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  already  collected  and  published. 

COOPERATION. 

Acts  of  the  State  legislature,  approved  March  16,  1903,  March  20, 
1905,  March  11,  1907,  and  April  22,  1909,  empower  the  State 
authorities  of  California  to  enter  into  contracts  with  the  Director  of 
the  United  States  Geological  Survey  for  the  purpose  of  making  topo^ 
graphic  maps,  gaging  streams,  surveying  reservoir  sites  and  canal 
locations  for  the  conservation  and  utilization  of  the  flood  and  storm 
waters  of  the  State.  The  work  for  the  year  ending  September  30, 
1915,  was  maintained  in  accordance  with  the  contract  approved  by 
the  State  board  of  control  and  sighed  by  W.  F.  McClure,  State 
engineer^  Additional  funds  were  furnished  by  the  State  Conser- 
vation Commission,  of  which  George  C.  Pardee  is  chairman  and 
Francis  Cuttle  and  J.  P.  Baumgartner  are  members. 

Assistance  in  the  maintenance  of  gaging  stations  was  furnished  by 
the  United  States  Forest  Service,  United  States  Weather  Bureau, 
United  States  Indian  OflBce,  United  States  Bureau  of  Fisheries, 
Yosemite  National  Park,  Sequoia  National  Park,  City  of  San  Francisco, 
Santa  Barbara  Water  Commission,  Volcan  Land  &  Water  Co.,  Cuya- 
maca  Water  Co.,  Sweetwater  Water  Co.,  La  Mesa  Mutual  Water  Co., 
Southern  California  Edison  Co.,  the  Turlock,  Modesto,  Oakdale,  and 
South  San  Joaquin  irrigation  districts,  Yosemite  Power  Co.,  Utica  Gold 
Mining  Co.,  Sierra  &  San  Francisco  Power  Co.,  Pacific  Gas  &  Electric 
Co.,  Oro  Electric  Co.,  Yolo  Water  &  Power  Co.,  C.  H.  Lee,  J.  T. 
Mason,  H.  O.  Wickes,  and  W.  H.  Hotelling. 

Many  private  records  of  stream  flow  have  been  furnished  for  pub- 
Ucation.  Acknowledgment  for  this  cooperation  is  made  in  the 
descriptive  matter  preceding  the  data. 

The  work  in  Oregon  was  carried  on  under  a  cooperative  agreement 
with  the  State  through  John  H.  Lewis,  State  engineer.  Financial 
cooperation  was  also  furnished  by  the  United  States  Indian  Office, 
Goose  Lake  Valley  Irrigation  Co.,  and  Rogue  River  Valley  Canal  Co. 

DIVISION  OF  WORK. 

The  data  for  stations  in  California  were  collected  and  prepared 
for  pubUcation  under  the  direction  of  H.  D.  McGlashan,  district 
engineer,  by  F.  C.  Ebert,  Lasley  Lee,  Charles  Leidl,  R.  C.  Rice, 
W.  V.  Hardy,  C.  J.  Emerson,  C.  P.  Firestone,  H.  J.  Tompkins,  J.  H. 
Morgan,  J.  F.  Kunesh,  and  M.  B.  Trelease. 
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Data  for  stations  in  Oregon  were  collected  and  prepared  for  pub- 
Hcaiion  under  the  direction  of  F.  F.  Henshaw,  district  engineer,  by 
C.  L.  Batchelder,  P.  V.  Hodges,  R.  C.  Briggs,  J.  J.  Hubbell,  and 
Norris  Bostwick. 

The  manuscript  was  assembled  by  B.  J.  Peterson. 

GAGING-STATION  RECORDS. 

TIA  JUANA  BIVEB  BASIN. 
TIA  JUAVA  KXVX&  VXAR  ITZSTOR.  GAL. 

Location. — At  highway  bridge  on  line  between  sees.  3  and  4,  T.  19  S.,  R.  2  W,, 
1}  miles  south  of  Nestor,  San  Di^o  County,  and  3  miles  above  mouth  of  river. 

Drainaob  area. — Not  measured. 

Rbcords  a vAniABLB.— January  29  to  September  30,  1915,  when  station  was  dis- 
continued. 

Gage. — Stage  determined  twice  a  day  by  measuring  from  top  of  bedplate  of  east 
truss  of  bridge  to  the  water  surface;  readings  reduced  to  elevations  above  sea 
level,  United  States  Geological  Survey  datum.    Observer,  John  McCan. 

DiscHAROB  MBASUREMBNT8. — Made  from  bridge  or  by  wading. 

Channel  AND  CONTROL. — Sand;  shifting. 

DmBSioNs. — Dulzura  conduit  diverts  from  Cottonwood  Creek  about  12^  miles  above 
its  junction  with  Tia  Juana  River;  no  other  laige  diversions  above  station. 
Water  for  inigation  is  pimiped  from  wells  in  valley  above  station. 

Rboulation. — Morena  reservoir,  capacity  46,000  acre-feet,  is  on  Cottonwood  Creek 
about  19  miles  above  its  mouth. 

Accuracy. — Results  reported  as  good. 

Goopbration. — Complete  record  furnished  by  C.  H.  Lee,  consulting  engineer. 

Ditduxrge  meoiuremerUs  of  Tia  Jtiana  River  near  Nestor,  Cal.,  during  the  year  ending 

Sept.  30,  1915. 


D«te. 

Miideby- 

Gage 
height. 

Dis- 
charge. 

1    Date. 

Madoby- 

he'i^t. 

Db- 
charge. 

Isn.  2da 

K.  B,  Sleppy 

FeeL 
23.30 
22.80 
22.17 
25.60 
23.05 
23.06 

aet.-ft. 

524 

648 
84.0 
2,700 

880 

506 

KMar.    3a 

27 

!  Apr.    6 

'  May     1 
June    7 

D.L.Lee 

Feet, 
23.70 
22.41 
22.34 
22.28 
23.02 
21.86 

Sec-n. 
1,400 
62.0 

Feb.    5a 

D.  L.  Lee 

K.B.  Sleppy 

Oa 

K.  B.SlebDT 

do 

D.L.Lee 

47.0 

ll» 

d.l:lS!.^::::::::::; 

31.7 

14a 
23b 

do 

.do. 

do 

.do 

170 
1.0 

•  Made  from  bridge;  angle  of  current,  30*;  correction  coefDdent  applied,  0.866  and  flow  in  north  channel 
added. 
» Float  maaiareznent. 

786'— IS— W8P  411 2 
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SUBFAOB  WATEB  SUPPLY,  1915,  PABT  XI. 


Daily  dmharge,  in  ucand-feei^  of  Tia  Jtuma  River  near  Nestor ^  Cai.,for  the  year  endvng 

Sept.  SO,  1915. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

903 

630 

1,800 

1,346 

770 

306 
333 
131 
96 
168 

3,061 
1,931 
1,608 
1,313 
1,033 

803 
3,361 
1,909 
i;539 
1,506 

1,334 
1,175 
1,036 
953 
1,036 

1,059 
909 

.  860 
731 
613 

48 
48 
40 
40 
39 

89 
39 
33 
36 
30 

35 
35 
34 
33 
33 

301 
638 
853 
934 
1,157 

1,414 

1,316 

976 

957 

834 

434 
363 
343 
340 
367 

18 
18 
14 
14 
10 

3 

a 

16 

918 

655 
627 
488 
455 

1,147 
976 
738 
667 
713 

877 
770 
729 

381 
332 
283 
217 
160 

154 

119 

92 

92 

72 

68 
68 
68 
68 
58 
50 

20 

31 
18 
13 
11 

9 
10 
21 
23 
28 

25 
15 
10 
12 
27 

186 
114 
102 
301 
160 

108 
73 
61 
45 
61 

39 
31 
35 
33 
33 
18 

a 

17 

3 

18.. 

4 

19 

5 

»..   . 

6 

31. 

7 

32 

8 

23 

9 

34 

10 

35 

11 

36.... 

13 

37 

13 

38 

14 

39.... 
30.... 
31.... 

630 
2,743 

806 

15 

Note.— No  flow  Oct.  1  to  Jan.  28  and  June  8  to  Sept.  30. 
Monthly  discharge  of  Tia  Juana  River  near  Nestor ^  Cal.yfor  the  year  ending  Sept.  SO^  1915. 


Month. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


October , 

November 

December 

January 

Februwy 

March 

&::::::::; 

June 

July , 

August 

September 

The  year 


0 

2,743 

8,061 

2,361 

48 

1,414 

18 

0 

0 

0 


3,061 


0 
0 

0 
0 

0 

0 

132 

8,076 

863 

47,825 

649 

39,828 

26 

1548 

390 

23,922 

2.6 

164 

0 

0 

0 

0 

0 

0 

121,353 


COTTOirWOOD  OaSBK  VXA&  DULZtTBA,  CAL. 

Location.— In  the  SW.  J  sec.  15,  T.  17  S.,  R.  3  E.,  at  Barrett  dam,  IJ  miles  below 
intake  of  Dulzura  conduit,  and  about  17  miles  northeast  of  Dulzura,  San  Diego 
County.  Lyons  Creek  enters  half  a  mile  and  Pine  Valley  Creek  a  mile  above 
the  station. 

Drainaob  area. — ^246  square  miles  (measured  on  topographic  maps). 

Records  available.— January  1,  1906,  to  September  30,  1915. 

Gaob. — ^Two  vertical  staff  gages  have  been  in  use  since  1909;  readings  on  upper  staff, 
which  is  fastened  to  upstream  face  of  dam  on  left  bank,  show  depth  of  water 
over  crest;  lower  staff  is  fastened  to  upstream  face  of  dam  between  flume  and 
right  bank  and  is  read  when  no  water  flows  over  crest  of  dam;  datum  of  lower 
gage  is  2.50  feet  below  that  of  upper  gage.  Previous  to  1909  several  gages  at 
independent  datums  were  used. 

piscHARGB  MBASU9BHBNTS. — Made  by  wading  at  low  concrete  dam,  back  of  which 
sand  and  gravel  have  been  deposited  to  the  level  of  its  crest.  At  low  stages  the 
flow  is  restricted  to  a  rectangular  wooden  flume  through  the  wall  of  the  dam,  but 
at  high  stages  the  flow  is  over  the  entire  length  of  the  crest*  wkicb  ifl  Ql  f^tt  At 
bi|^  stages  oul^r  float  measurements  have  been  ^a4ex 
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GsAKKiL  AND  CONTROL. — Above  and  below  dam  channel  is  principally  sand  and  is 
shifting.    Dam  acts  as  an  artificial  control  for  the  station. 

EzTBEXss  OF  DISCHARGE. — 1906-1915:  Maximum  mean  daily  discharge,  5,800  second- 
feet  March  24, 1906;  minimum,  no  flow  for  several  months  every  year  since  com- 
pletion of  Dulzura  conduit  in  January,  1909. 

Diversions. — Dulzura  conduit  diverts  water  from  Cottonwood  and  Pine  Valley 
creeks,  about  half  a  mile  above  their  junction,  into  Dulzura  Creek  drainage  basin. 
See  record  Dulzura  conduit  near  Dulzura,  Cal.  (pp.  21-22). 

Regulation. — ^Morena  reservoir  on  Cottonwood  Creek,  about  8  miles  above  Barrett 
dam,  has  a  capacity  of  46,000  acre-feet.  Water  stored  in  this  reservoir  is  released 
when  needed  for  Dulzura  conduit.  September  30, 1915,  reservoir  gage  read  118.6 
feet,  showing  15,900  acre-feet  of  storage. 

Cooperation. — Record  showing  gallons  i)er  day  furnished  by  the  city  of  San  Diego 
through  George  Cromwell,  city  engineer.  Daily  dischaige  converted  into  second- 
feet  and  monthly  discharge  computed  by  United  States  Geological  Survey. 

DMarge  nudturemenU  of  Cottonwood  Creek  near  Dulzura^  Cal.j  during  the  year  ending 

Sept.  SO,  1915, 

[  Blade  by  F.C.Ebert.] 


Date. 


Apr.  5... 
S«pu23. 


DaSy  discharge,  in  second-feetj  of  Cottonwood  Creek  near  Dulzura,  Cal. , /or  the  year  end' 

ing  Sept,  SO,  1915. 


DV. 

Dec. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
1.3 
.70 
.70 
.70 

.70 
.70 
1.0 

169 

141 

30 

12.2 
74 
100 
29 
9.4 

3.7 

2.0 

1.2 

.43 

81 

448 
190 
112 

83 

65 

42 

43 

20 

18.2 

43 

60 
68 
44 
22 
32 

23 

14.3 

10.2 

82 
115 
82 
78 
75 

65 
62 
46 
33 
31 

30 
19.6 
13.8 
10.9 
8.9 

7.8 
6.7 
5.1 
5.3 
4.6 

4.8 
4.1 
3.1 
2.9 
2.9 

2.9 
3.3 
3.2 
3.4 
4.4 
5.4 

6.3 
5.0 
4.6 
4.3 
4.4 

5.4 
5.0 
4.9 
4.6 
4.4 

4.3 
4.3 
7.0 
9.8 
5.7 

6.2 
5.3 
5.4 
4.7 
4.6 

5.1 
11.2 
8.6 
9.9 
4.9 

5.4 
5.1 
5.4 
7.5 
65 

76 

95 

96 
104 
267 

176 
130 
118 
102 
95 

80 
67 
64 
42 
35 

28 
25 
45 
33 
22 

14.7 
10.5 
27 
22 
7.1 

6.9 
5.1 
4.8 
4.7 
4.5 
4.3 

4.9 
6.6 
4.7 
4.1 
3.8 

3.6 
3.5 
3.4 
3.3 
3.3 

3.3 
3.3 
3.2 
3.2 
3.0 

2.9 
2.9 
3.0 
2.8 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.6 
2.5 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5 

2.3 
2.2 
2.2 
2.2 
2.3 

2.3 
2.2 
2.2 
2.1 
2.1 

2.2 
2.1 
2.1 
2.1 
1.9 

1.9 
2.0 
2.0 
2.0 
2.5 

2.5 
2.5 
2.4 
2.5 
2.7 
2.7 

2.6 
2.4 
2.2 
2.3 
2.2 

2.0 
2.0 
1.9 
1.9 
1.8 

1.7 
1.6 
1.9 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
3.7 
3.7 

3.7 

J. 

0.35 
.35 
.35 
.35 

.35 
.35 
.35 
.35 
.35 

.35 
1.2 
.70 
.5« 
.56 

.« 

1.30 
1.70 
1.30 
1.30 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 
.70 

3.7 

I 

3.7 

4 

3.7 

S 

3.7 

« 

3.7 

1 

3.7 

1 

3.7 

9 

3.7 

Itt. 

3.7 

U 

3.7 

a 

3.7 

n 

3.7 

M. 

3.7 

u 

3.7 

M 

3.7 

n 

3.7 

w. 

3.7 

n 

3.6 

» 

3.4 

JL 

3.3 

a 

2.8 

s 

2.7 

M 

3.0 

» 

3.6 

% 

4.4 

V 

4.4 

». 

4.2 

9 

4.  a 

» 

3.9^ 

IL 

9oilr-KQ  flqfw  Oct  I  t|Q  Dm^  t. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Monthly  discharge  of  Cottonwood  Creek  near  Dulzura,  Cdl.,  for  the  year  ending  Sept,  SO^ 

1915, 


Month. 

Run-Off 
(total  In 
■flre4e0t). 

Kaximam. 

Vtnltnnin 

H«ML 

October 

0.0 
.0 
1.7 

160 

448 

115 

65 

257 
6.6 
2.7 
3.7 
4.4 

0.0 
.0 
.0 
.70 
.43 

2.9 

4.3 

4.3 

2.5 

1.0 

1.6 

2.7 

0.0 
.0 
.667 

11.9 

50.0 

36.6 
7.78 

58.1 
3.30 
2.28 
3.00 
8.66 

0 

Nov«iilM»r 

0 

Deoanber 

40 

JftDuary , 

732 

Febroiury 

8.280 

Mar^h 

1680 
463 

April 

M&.....    ...  

3»670 
196 

jS::::::::: :...:....::.::..:.:.:::.: ::: 

July 

140 

Annist         .  -  T  T  T - -  - 

184 

September 

218 

The  year 

448 

.0 

14.4 

10,500 

Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  B.  Geological  Survey. 

Combined  daily  discharge^  in  second-feet,  of  Cottonwood  Creek  and  Dulzura  conduit 
Dtuzura,  Cal.j/or  the  year  ending  Sept,  30, 1915.  • 


Day. 


Deo. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1.7 

57 

131 

33 

128 

42 

15.5 

6.1 

1.2 

120 

160 

32 

147 

43 

14.7 

6.0 

1.6 

144 

130 

32 

148 

41 

14.4 

4.5 

.7 

72 

127 

30 

155 

41 

14.4 

4.0 

1.0 

52 

121 

29 

310 

39 

13.8 

8.6 

2.3 

46 

111 

33 

227 

38 

13.3 

3.2 

2.8 

34 

113 

32 

180 

34 

12.9 

2.0 

3.4 

31 

95 

30 

166 

32 

12.9 

1.9 

3.0 

26 

84 

29 

147 

80 

11.4 

1.9 

3.5 

127 

82 

26 

131 

28 

11.5 

1.8 

3.1 

462 

79 

25 

120 

28 

11.5 

1.7 

3.1 

194 

71 

24 

111 

27 

10.7 

1.6 

3.1 

136 

65 

21 

98 

26 

10.0 

1.9 

3.1 

127 

62 

27 

85 

26 

10.3 

8.7 

3.4 

108 

58 

38 

86 

25 

9.2 

3.7 

3.4 

84 

55 

34 

75 

23 

9.4 

3.7 

3.1 

83 

53 

27 

75 

22 

9.4 

3.7 

2.8 

66 

50 

25 

96 

21 

8.8 

8.7 

2.8 

61 

49 

25 

82 

21 

8.6 

3.7 

2.0 

88 

47 

23 

71 

20 

7.8 

3.7 

2.8 

104 

45 

25 

65 

19.9 

7.4 

3.7 

12.6 

92 

43 

52 

60 

19.9 

7.5 

3.7 

7.2 

71 

43 

54 

61 

19.9 

7.0 

3.7 

7.1 

66 

40 

51 

44 

19.6 

6.5 

3.7 

6.6 

79 

39 

48 

55 

18.6 

6.7 

8.7 

6.3 

70 

38 

40 

54 

18.2 

6.4 

3.7 

6.7 

62 

43 

37 

50 

17.6 

6.1 

8.7 

7.9 

55 

41 

34 

47 

16.7 

5.8 

3.7 

191 

43 

46 

47 

16.0 

5.9 

8.7 

193 



38 

116 

44 

15.8 

6.1 

3.7 

87 

35 

42 

6.2 

3.7 

Sept 


1., 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15. 

16. 
17.. 
18., 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26.. 
27. 
28.. 
29. 
30. 
31. 


0.00 
.35 
.35 
.35 
.35 

.35 
.35 
.35 
.35 
.35 

.35 
1.2 
.7 
.56 
.56 

.56 
1.3 
1.7 
6.6 
6.6 

4.9 
3.5 
2.8 
2.5 
1.9 

1.2 
1.6 
2.1 
2.0 
1.9 
1.9 


8.7 
8.7 
8.7 
3.7 
3.7 

3.7 
8.7 
3.7 
8.7 
3.7 

3.7 
8.7 
3.7 
3.7 
3.7 

3,7 
8.7 
3.7 
3.6 
8.4 

3.8 
2.8 
2.7 
3.0 
3.8 

4.4 
4.4 

4.2 

4.0 
3.9 
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Combined  monMif  ditduxrge  of  Cottonwood  Creek  and  DtUzura  conduit  near  Dukura,  Cal,, 
for  the  year  ending  Sept,  SO^  1915, 


J — 

Month. 

DiMharge  in  a«oond4e0t. 

Rim-cff 

(totelln 

aot«-lMt). 

Kaximtim. 

Kinlnuun. 

Umn. 

Oetober 

0.0 
.0 
0.6 
108 
462 
160 
116 
310 
43 
15.5 
6.1 
4.4 

0.0 
.0 
.0 
.7 
90 
85 
21 
42 
15.8 
5.8 
1.6 
2.7 

0.0 

.0 

1.60 

18.7 

97.0 

70.7 

35.9 

108 

26.8 

9.75 

8.45 

3.66 

0 

NoTvnbcr 

0 

Dtoimbcr 

98 

iMoary 

1,150 

5  390 

mSS!!!^;:::::::::::::::::::::::::::::::::::::::::::::: 

4,350 

Anffl 

2,140 

^::::                       .  .   .     .    . 

6^330 

ims:M:::::, :.::::::::::.: : ::..: 

1.560 

jaly 

600 

SJirt;.v;:;::. ::.::::::. :::::::: ::....::.: 

212 

ftipSmbw 

218 

TheyMr... 

462 

.0 

30.5 

22,000 

DULZXF&A  C0HDT7IT  VXA&  DX7LZX7BA,  OAL. 

LocAiTOK. — ^Two  miles  southeast  of  Dulzura,  San  Diego  Ck>unty,  and  12  miles  belo^r 

intake  from  Cott<Hiwood  Creek.    During  1909  and  1910  station  was  1  i  miles  below 

intake. 
RscoROS  AVAILABLE. — January  1, 1909,  to  September  30, 1915. 
Gaob. — ^Lietz  water-stage  recorder  at  weir. 
DxscRABGB. — Computed  from  gage-height  record  at  an  8-foot  steel  plate  weir  about 

1}  miles  above  lower  end  of  conduit. 
EzTRBMBS  OF  DISCHARGE. — MaxJmum  discharge  reported,  65.1  second-feet  February 

4, 1911.    No  flow  in  conduit  for  certain  periods  each  year. 
Accuracy. — ^Water-stage  recorder  is  checked  twice  every  day  by  patrolman.    Loss 

by  seepage  between  intake  and  measuring  weir  estimated  at  3  per  cent. 
Cooperation. — ^Record  in  gallons  per  day  furnished  by  the  city  of  San  Diego  through 

Geoige  Cromwell,  city  engineer.    Daily  discharge  converted  into  second-feet 

and  monthly  dischaige  computed  by  United  States  Geological  Survey. 

Bolzura  conduit  diverts  water  from  Cottonwood  and  Pine  Valley  creeks  about  h>ilf 
a  mile  above  their  junction.  The  conduit  is  13.38  miles  long  and  is  lined  with  con- 
oeie  except  4,490  feet  of  flume  and  9,219  feet  of  tunnel.  The  average  width  is  about 
5  feet  and  the  depth  4  feet  2  inches.  The  grade  is  4  feet  in  5,000  and  the  capacity 
40,000,000  gallons  per  day  (62  second-feet).  The  water,  which  is  stored  at  Morena 
laervoir,  flows  down  the  natural  channel  of  Cottonwood  Creek  about  6)  miles  to  the 
intake  of  the  conduit.  The  flow  of  Pine  Valley  and  Lyons  Valley  creeks  is  also 
diverted  into  the  conduit.  From  the  conduit  the  water  flows  down  the  natural 
chamiel  of  Dulzura  Creek  into  Lower  Otay  reservoir,  where  it  is  diverted  for  municipal 
QBoatSanDi^go. 
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SURFACE  WATEH  SUPPLY,  1915,  PABT  Xl. 


DaHy  discharge y  in  second-feet,  of  Dulzura  conduit  near  Dulzura,  Col.,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

!>«. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

1.0 
.46 
.93 
.00 

1.2 

1.6 
2.1 
2.7 
2.3 
2.8 

2.4 
2.4 
2.4 
2.4 
2.7 

2.7 
2.4 
2.1 
2.1 
1.3 

2.1 
11.3 
6.5 
6.4 
6.9 

5.6 
6.0 
6.9 

22 

62 

48 

45 
46 
44 
43 
43 

42 
32 
30 
26 
46 

13.8 
4.2 
24 
44 
43 

42 
40 
4« 
43 
45 

44 
24 
27 
44 
47 

47 
48 
46 

49 
45 

48 
49 
46 

46 
61 
49 
61 
61 

49 
61 
61 
61 
49 

47 
46 
45 
44 
42 

40 
39 
40 
37 
36 

35 
40 
38 
40 
34 
30 

28 
27 
27 
26 
25 

28 
27 
25 
24 
22 

21 

20 

14.4 

17.1 

32 

28 
22 
20 
20 
18.8 

20 
41 
45 
41 
43 

35 
32 
29 
89 
61 

52 
^ 
62 
61 
63 

61 
60 
48 
45 
36 

40 
44 
34 
43 
61 

47 
60 
61 
49 
49 

60 
49 
34 
22 
48 

48 
45 
42 
42 
40 
38 

37 
36 
36 
37 
35 

34 
31 
29 
27 
25 

25 
24 
23 
23 
22 

20 

19.2 

18.4 

17.8 

17.1 

17.1 
17.1 
17.1 
16.8 
15.8 

15.4 
14.8 
14.1 
13.5 
13.2 

12.9 
12.2 
11.9 
11.9 
11.8 

11.0 
10.7 
10.7 
9.2 
9.2 

9.2 
8.5 
-7.8 
&2 
7.1 

7.2 
7.3 
6.7 
6.6 
5.9 

6.5 
5.5 
6.0 
4.5 
4.2 

3.9 
3.6 
3.4 
3.4 
3.4 
3.6 

3.6 

2..: :.:..::::::- 

3.6 

3 

2.3 

4 



1.7 

5 

1.4 

6 

1.2 

7 

8 

9 

lo:::::::. ::::::::::::::;:;:•::::;:; 

11 

12:::: :.::;. ::::     '      : 

13 

m::::  ::.:.:::: ::        i 

16 

W 

17 

18 

19 

6.3 
6.3 

4.2 
2.8 
2.1 
1.8 
1.2 

.46 
.93 

1.4 

1.3 

1.2 

1.2 

20 

21 

22 

23 

24 

25 

26  

27 

28 

29 

30 

31 

Note.— No  flow  Oct.  1  to  Dec.  18  and  Aug.  7  to  Sept.  30. 

Monthly  discharge  of  DuXzwra  conduit  near  Dulzura,  Cal.,  for  the  year  ending  Sept.  30, 

1915. 


Discharge  in  second-feet. 


Month. 


October 

November 

December 

January 

Febrjary 

March 

April 

nSy 

June 

July 

August 

September 

The  year. 


Run-off 
(total  In 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

0.0 

0.0 

0.0 

0 

.0 

.0 

.0 

0 

6.3 

.0 

.942 

58 

52 

.0 

6.76 

416 

48 

4.2 

38.1 

2,120 

51 

30 

44.2 

?7» 

51 

14.4 

28.3 

1^680 

63 

22 

45.4 

2,790 

37 

13.2 

23.0 

1,370 

12.9 

3.4 

7.46 

459 

3.6 

.0 

.45 

28 

.0 

.0 

.0 

0 

53 

.0 

1G.1 

11,600 

Non.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  United  States  Oeologica]  Survey. 
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SWJSJSTWATBB  BIVEB  BASIN. 
8WSETWATS&  BXVtB,  HXAB  DSSCAV80.  OAL. 

Location.— In  the  SE.  i  sec.  25,  T.  15  S.,  R.  3  E.,  San  Diego  Coiinty,  at  Ellis  ranch, 
1}  miles  below  Desouiso  and  2  miles  below  mouth  of  Guatay  Creek. 

Drainaob  area. — 43.7  square  miles  (measured  on  topographic  maps). 

RscoRi>8  AVAILABLE. — ^Novomber  21, 1905,  to  September  30, 1915. 

Gage. — Staff  gage  in  three  sections,  on  left  bank  at  concrete  control,  a  short  distance 
below  intake  of  Ellis  ditch;  read  twice  a  day  by  G.  H.  Ellis.  Previous  gage  was 
at  same  datimi  and  practically  same  location. 

DiscHABOB  MEASUREMENTS. — ^Mado  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Channel  composed  of  sand  and  fine  gravel;  shifting. 
Banks  high  in  most  places  and  not  likely  to  be  overflowed.  On  October  11, 1914, 
a  concrete  control  was  constructed  across  the  channel  opposite  the  original  gage. 
Point  of  zero  flow,  gage  height  0.5  foot. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.5  feet  during 
ni^t  of  February  10  (dischaige,  about  1,750  second-feet,  determined  from  exten- 
sion of  rating  curve);  minimum  stage,  October  1  to  5  (estimated  dischaige,  0.1 
second-foot). 

1905-1915:  Maximum  stage  recorded,  9.25  feet  at  5  p.  m.  March  24,  1906  (dis- 
diazge,  about  3,000  second-feet,  determined  from  extension  of  rating  curve).  No 
flow  during  parts  of  1910, 1911,  and  1913. 

Diversions. — About  0.3  second-foot  is  diverted  above  gage  for  irrigation  on  Ellis 
ranch. 

Regulation  . — None . 

Accuracy. — Results  good  except  for  low-water  period,  June  to  September..  During 
this  period  sand  collected  in  front  of  the  control  and  caused  slight  changes  in  the 
stage-discharge  relation.  Rating  curve  used  October  11  to  May  24  well  defined 
below  100  second-feet. 

Uwiunyt  msoiuremenU  of  Sweetwater  River  near  Descanso,  Cal.,  during  the  year  ending 

Sept.  30, 1915, 


Dite. 


Made  by— 


Dk. 


Fib. 


F.C.Ebert 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


Oa« 


Feet, 
0.80 
.82 
.88 
1.53 
1.67 
1.61 
1.93 
1.91 


Dis- 
charge. 


aee,-fl. 
1.7 
1.8 
2.3 

30 

61 

41 

86 

82 


Date. 


Mar.  29 
Apr.  4 
May  18 
July  8 
8 
Auk.  13 
Sept.  18 


Made  by— 


F.C.  Ebert 

....do 

....do 

....do 

....do 

R.  W.  Day 
F.  C.  Ebert 


Oace 
hel^t. 


Feet, 

1.47 
1.36 
1.92 
1.16 
1.16 
1.09 
.94 


Dfa- 
charge. 


See.-ft. 
27 
19 
87 
6.5 
6.4 
1.2 
.8 
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SURFACE  WATER  SUPPLY,  1916,  PART  XI. 


Daily  diidutrge,  in  ieoond-feety  of  Sweetwater  River  near  Descanso,  Cal.^/ar  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

.8 
.8 
.8 
.8 
.8 
.8 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
1.2 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
1.0 
1.0 
1.0 

1.0 
1.6 
1.2 
1.2 
1.2 

1.3 
2.0 
1.7 
1.4 
1.5 

1.4 
1.3 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
.9 
.9 
1.2 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.0 
4.0 
3.2 
3.7 

3.2 
2.5 
7  9 

220 

234 
62 

60 
326 
121 
46 
34 

30 
28 
24 
22 
360 

769 
170 
108 
81 
73 

76 
93 
68 
62 
106 

95 
86 
65 
55 

78 

61 
52 
51 

95 
108 
90 
95 
95 

84 
75 
70 
65 
62 

60 
58 
55 
47 
42 

39 
35 
31 
29 
28 

27 
27 
27 
27 
27 

27 
25 
24 
25 
25 
24 

22 

21 
21 
19 
19 

19 
19 
18 
18 
18 

18 
18 
19 
21 
24 

21 
22 
24 
21 
21 

30 
83 
40 
37 
35 

29 
28 

50 
88 
127 

100 
194 
278 
480 
990 

534 
810 
293 
234 
170 

141 
137 
121 
100 
95 

78 
65 
106 
75 
71 

62 
57 
50 
47 
46 

45 
44 
42 
41 
40 
39 

87 
36 
35 
34 
32 

31 
30 
29 
27 
26 

25 
24 
22 
21 
20 

19 
17 
16 
15 
14 

12 
11 
10 
9 

8 

7 

7 
7 
7 
6.6 

6.5 

6.5 

6.5 

0 

0 

6 

0 

5.5 

5.5 

5.5 

5.5 

5 

5 

5 

5 

4.5 
4.5 
4.5 
4.5 

4 

4 

4 

4 

8.5 

3.5 

3.5 

3.5 

3 

3 

3 

8 

3.5 
2.5 
2.5 
2.5 
2 

1.5 
L5 

1.5 
L5 
1.5 
L5 

0.0 

a 

.0 

8 

.9 

4 

.0 

5 

.9 

6 

.0 

7 

.9 

8 

.9 

9 

.0 

10 

.9 

11 

.8 

12 

.8 

13 

.8 

14 

.8 

15 

.8 

w 

.8 

17 

.8 

18 

.8 

Id 

.8 

ao 

.7 

21 

.7 

22 

.6 

23 

.6 

24 

.6 

25 

LI 

26 

L2 

27 

1.4 

28 

1.4 

20 

1.4 

30 

1.4 

81 

NoTB.— See  "Accuracy"  in  station  description.    No  gage-height  record  Oct.  1-10,  16,  and  Dec.  24-26; 
discharge  estimated. 

Monthly  disdiarge  of  Sweetwater  River  near  DescansOj  Cal.^  for  the  year  ending  Sept.  SO^ 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
aore-feet). 

Aoea- 

Maximum. 

Minlmnm. 

Mean. 

racy. 

October 

0.8 
1.2 
2.0 

234 

769 

108 

127 

090 
87 
6.5 
2.5 
1.4 

0.1 
.8 
.9 
.9 
22 
24 
18 
39 
6.6 
3 
.9 
.6 

0.61 
.89 
1.18 
18.4 
114 
49.9 
31.7 
164 
19.8 
4.69 
1.40 
.91 

31 

53 

73 

1,130 

6,330 

8,070 

1,890 

10,100 

1,180 

288 

86 

54 

D. 

November 

D. 

December 

C. 

January 

B. 

Februarv.  ...                                              ... 

C. 

MarS^ ::::::::::::::::: :::::::::::::::::::::::: 

B. 

April 

B. 

M&.::. :::::.:::.:::::.:.:.;:.. :.:...: : 

C. 

Jtme , 

D 

July 

D. 

August 

D. 

ft»ptwnWx.. . 

D. 

The  year 

990 

.1 

33.5 

24,800 

SWEETWATER  RIVER  HEAR  DEHSSA.  OAL. 

Location.— In  the  NW.  }  NW.  }  sec.  20,  T.  16  S.,  R.  2  E.,  San  Diego  County,  1,000 

feet  below  mouth  of  Lawson  Creek,  and  about  3  miles  southeast  of  Deheea. 
Drainaob  area. — 112  square  miles  (measured  on  topographic  maps). 
Records  available. — December  4,  1913,  to  September  30,  1915. 
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Gaob.— Bristol  watw-Btage  recorder  on  left  bank  100  feet  above  control,  and  vertical 
staff  in  two  sections  bolted  to  solid  rock  at  same  site.  February  5,  1915,  water- 
stage  recorder  was  moved  downstream  to  a  point  on  left  bank  5  feet  above  control. 
Original  datum  was  maintained,  but  there  is  some  slope  to  the  water  surface 
between  the  two  sites.  Water-stage  recorder  not  in  operation  after  April  10. 
After  this  date  readings  of  the  staff  gage  were  taken  when  current-meter  measure- 
ments were  made. 

Ddchabgb  measu&bmbnts. — ^Biade  from  cable  200  feet  below  concrete  control  or  by 
wading. 

Channel  and  control. — ^Bed  composed  of  shifting  sand  overlying  solid  rock. 
A  concrete  control  extending  to  bedrock  has  been  constructed.  Both  banks  are 
high  and  not  subject  to  overflow.    Point  of  zero  flow,  zero  on  gage. 

Extremes  of  discharge. — Maximum  stage  during  year  and  period  1913-1915  from 
water-stage  recorder,  5.8  feet  February  11,  1915  (discharge,  about  1,750  second- 
feet,  determined  from  extension  of  rating  curve);  maximum  stage  doubtless 
occurred  May  5, 1915,  but  water-stage  recorder  was  not  in  operation  (mean  daily 
discharge,  estimated,  1,290  second-feet).  Practically  no  flow  August  12  to  Sep- 
tember 30, 1915. 

Diversions.— About  0.3  second-foot  is  diverted  for  irrigation  at  Ellis  ranch  near 
Descanso. 

Regulation.— None. 

AccuRACT. — ^Results  good  for  periods  when  water-stage  recorder  was  operating  satis- 
factorily. Water-stage  recorder  not  in  operation  January  28  to  31,  and  the  record 
April  15  to  June  15  was  not  satisbictory;  discharge  estimated  as  about  130  per 
coit  of  flow  of  Sweetwater  River  near*  Descanso;  discharge  after  June  15  inter- 
polated between  measurements.  Moving  of  gage  February  5  made  it  necessary 
to  rerate  the  station. 

Ditduirge  niea8uremeni$  of  Sweetwater  River  near  Dehesa,  Cal.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madfiby- 

Que 
heicht. 

Dfa. 
oharge. 

Date. 

Made  by- 

Gage 
hei^t. 

Db- 
oharge. 

Oet.  19 

F.C.Ebert 

Feet. 
0.08 
2.00 
1.70 
3.00 
2.75 
2.1 
1.93 
1.65 

8ee.-ft. 

a  0.05 

132 

60 

897 

816 

171 

130 

86 

Mar.    7 

15 

Apr.    1 

5 
14 

June  22 
July    9 

Owen 

Feet. 
2.00 
1.60 
1.01 
1.01 
.97 
1.25 
1.00 
6.65 

*-fA 

Jul  81 

J.F.Covert 

C.  L.  FultOD 

75 

Frt>.    5 

do 

Owao 

F.C.Ebert 

85 

IS 

R.  W.  Day 

84 

12 

do. 

J.  F.  Covert 

88 

u 

do. 

C.L.  FultOD 

88 

17 

do. 

do 

Covert  and  Fultoo 

15 

98 

C.  L.  Fatten 

5 

•  Estimated. 


b  Mean  of  two  measurements. 
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Daily  dUeharge,  in  tecond-feet,  of  Sweetwater  River  near  Dehesa,  Cal,Jorthe  year  ending 

Sept,  SO,  1915. 


Day. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

1 

0.1 
.1 
.1 
.1 
.1 

.2 
.2 
.2 
.2 
.2 

.3 
.3 
.4 
.4 
.4 

.8 
.3 
.3 
.3 
.4 

.4 
.4 
.4 
.3 
.8 

.3 
.3 
.3 
.3 
.3 

0.6 

i!i 

1.5 
1.4 

1.1 
LI 

1.0 
1.0 
1.0 
1.0 
1.0 

1.3 
1.3 
1.4 
1.8 
1.5 

1.4 
1.4 
1.3 
1.3 
1.5 

1.5 
1.4 
1.3 
1.3 
1.4 

1.7 
6.5 
7.1 
4.7 
4.7 

5.2 

5.0 

10 

284 

302 

80 

68 
202 
392 
140 

85 

79 
63 
65 
55 
219 

909 
869 
233 
154 
124 

124 
134 
104 
96 
148 

187 
124 
119 
103 
129 

116 
t)6 
87 

196 
240 
183 
172 
179 

156 
133 
114 
117 
122 

131 
119 
101 

87 
84 

81 
78 
75 

70 

68 
66 
50 
50 
42 

41 
40 
39 
42 
39 
37 

89 
"     34 
36 
36 
32 

28 
27 
27 
29 
25 

30 
34 
36 
38 
31 

27 
29 
31 
27 
27 

39 
110 
52 
48 
46 

38 
36 
65 
115 
165 

140 
250 
360 
625 
1,290 

680 
405 
380 
305 
230 

185 
180 
160 
140 
125 

100 
85 
140 
100 
92 

81 
74 
65 
61 
60 

58 
57 
55 
53 
52 
51 

49 

47 
45 
42 
40 

38 
86 
33 
31 
29 

27 
24 
22 
20 
18 

15 
15 
15 
15 
15 

15 
15 
15 

11 

13 
12 
11 
11 
10 



9 
9 
8 
8 
7 

7 
0 
5 
5 
5 

4 

3 
3 
3 
3 

3 

3 

8 

2.5 

2.5 

2 
3 
1.5 

1.5 

1 

1 

.9 
.8 
.7 
.6 
.5 

0  5 

2 

5 

8 

.4 

4 

4 

5 

.4 

6 

.8 

7 

3 

8 

.2 

9 

2 

10 

.1 

11 

.1 

12 

13 

14 

15 

10 

17 

18.                .» 

19 

20 

21 

22 

23 

34 

25 

26 

27 

28 

29 

90 

31 

Note.— Di9chan!0  determined  from  two  rating  carves  as  follows:  Oct.  1  to  Feb.  5.  well  deOned  between 
4  and  300  second-feet;  Feb.  6  to  Apr.  12,  fairly  well  defined  below  590  second-feet.  Mean  discharge  for 
October  estimated  as  in  monthly  table.  Discharge  Nov.  1-10,  Dec.  3-0,  Mar.  15-21,  26  and  27,  Apr.  11 
and  13,  estimated.  See  remarks  under  "Acurracy"  in  station  description.  River  practically  dry  Ang. 
12toSept.30.  ^     J     ^^ 

Monthly  discharge  of  Sweetwater  River  near  Dehesa,  Cal.,for  the  year  endingSept.S0fl916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toUlin 
acre-fleet). 

Accu- 

Mf "<!?>"*" 

Mean. 

racy. 

October 

0  0.05 
.37 
.78 
33.8 
168 
97.6 
44.6 
214 
23.5 
3.60 
.11 
.0 

3 

16 

48 

1,460 

9,330 

6,000 

2,650 

13  200 

1,400 

221 

7 

D. 

November 

0.4 

1.5 

302 

909 

240 

165 

1,290 

49 

9 

0.5 
.0 

0.1 

.4 

1.0 

55 

37 

25 

51 

10 
.5 
.0 
.0 

D. 

December 

D. 

D. 

FebruuT 

B. 

¥^i». 

C. 

April 

D. 

May..:::.::..:.:.:::::::::::::::::::.::::::::::::: 

D. 

June ; 

D. 

July 

D. 

August 

D. 

September 



The  year 

1,290 

.0 

47.4 

34,300 

•  Estimated. 
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SAN  DIEOO  BIVEB  BASIN. 
BAH  DISGO  RIVES  AT  DIVE2TINO  DAM  HXAR  LAKESIDE.  CAL. 

Location.— In  the  NE.  J  sec.  11,  T.  14  S.,  R.  2  E.,  San  Diego  County,  at  diverting- 
dam  for  San  Diego  flume,  about  1,000  feet  below  mouth  of  Boulder  Creek,  and 
13  miles  northeast  of  Lalraside. 

Drainagb  area. — 102  square  miles  (measured  on  topographic  maps). 

Records  AVAiLABLB.— October  1,  1912,  to  September  30  1915. 

Gaoe.— Vertical  staff  fastened  to  upstream  face  of  dam  on  left  bank;  read  three  times 
a  day  by  watchman  of  Cuyamaca  Water  Co. 

DiBCHABGE  MEASUREMENTS. — Made  from  cable  one-fourth  mile  below  dam  or  by 
wading. 

Channel  and  control. — Concrete  diversion  dam  serves  as  control.  The  channel 
above  and  below  dam  composed  of  shifting  sand. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  11.6  feet  at  7 
a.  m.  March  20  (discharge,  determined  from  extension  of  rating  curve  revised 
for  this  report,  2,380  second-feet) ;  no  flow  over  dam  for  several  months  during 
year,  as  water  was  diverted  into  San  Diego  flume. 

1912-1915:  Maximum  stage  recorded,  11.6  feet  January  27,  1914  and  March 
20,  1915  (discharge  from  revised  rating  curve,  2,380  second-feet);  no  flow  over 
dam  for  several  months  during  each  year. 

Diversions. — ^Intake  of  the  San  Diego  flume  is  at  left  end  of  diverting  dam  (see 
San  Diego  flume  at  diverting  dam  near  Lakeside,  pp.  40-41);  no  diversions  above 
station. 

Regulation. — See  Boulder  Creek  near  Julian  for  amount  of  stored  water  released 
from  Cuyamaca  reservoir;  capacity  of  reservoir,  11,400  acre-feet. 

Accuracy. — Results  good  for  discharge  over  dam.  Rating  curve  fairly  well  defined 
except  for  extremely  high  water.  Total  flow  of  San  Diego  River  at  this  point 
is  obtained  by  combining  flow  over  dam,  discharge  through  sand  gates  (estimated 
by  engineers  of  the  Cuyamaca  Water  Co.),  and  discharge  of  San  Diego  flume  at 
diverting  dam. 

Ditcharge  measurements  of  San  Diego  River  at  diverting  dam  near  Lakeside^  CaLy  during 
the  year  ending  Sept.  30,  1915. 


[Made  by  F.  C.  Ebert.] 

Date. 

Gage 
height. 

Dis- 
charge. 

Feb.  3 

Feet. 
10.20 
9.80 

See.-ft. 
269 

6 

57 
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SXTBPAOE  WATEB  SUPPLY,  1915,  PABT  XI. 


Daily  diacharge,  in  second-feet,  of  San  Diego  River  over  diverting  dam  near  Lakeside,  Cal., 
for  the  year  ending  Sept,  SO,  1915. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

1 

58 

295 
362 
157 

83 

55 

33 

24 

15 

530 

860 
50» 

222 
162 
112 

168 
179 
130 
94 
179 

157 
104 
90 
112 
162 

99 
86 
72 

810 
208 
146 
130 
126 

94 
90 
126 
69 
83 

83 
69 
55 

50 
42 

89 
19 
14 

12 

&5 

10 
10 

9 

7 

4.5 

3.5 
4.5 

10 

23 

8.5 

7 

2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
19 

14 

6 
3 
0 
0 

.5 
174 
90 
168 
104 

66 
0 
0 
0 
152 

126 
222 
287 
416 
1,520 

380 
216 
152 
117 
80 

82 
31 
130 
117 
90 

90 

83 

889 

99 

86 

69 
72 
69 
55 
55 

50 
47 
42 
42 
39 
83 

31 
31 
28 
28 
28 

26 
24 
17 
12 
10 

10 
10 
10 

&5 
7 

5 
3 
2 

0 
0 

0 
2 

1 
0 
0 

0 
0 
0 
0 
0 

1.S 

2 '  

0 

3..;..;;;.\;v.;;:::::::::::;:::::::::;:::;:::i:::::::: 

0 

4 1 

0 

5 .     ... 

0 

6 t 

0 

7 

0 

8 

0 

9 

2 

10 

.5 

11 1 

12 

13 

14 

15 



« 1 

17 

18 . 

19 

20 

21 

22 

23 

3.5 

0 

0 

0 

0 

0 
425 
488 
130 

24 

25 

26 

27 

28 

29 

30 

81 

NoTB.— No  flow  Oct.  1  to  Jan.  22  and  July  11  to  Sept.  2 


Monthly  discharge  of  San  Diego  River  over  diverting  dam  near  Lakeside,  Cal,,  for  the 

year  ending  Sept,  SO,  1915, 


Month. 

Diacharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Acea- 

TJifftTJiT^nin. 

Vfatipnm. 

Mean. 

racy. 

October..... 

0 

0 

0 

488 

8S0 

319 

174 

1,520 

31 

2 

0 

0 

0 

0 

0 

0 
15 

3.5 

0 
31 

0 

0 

0 

0 

ao 

.0 

.0 

33.8 

182 

6a5 

26.6 

170 

9L78 

.13 

.0 

.0 

0 

0 

0 

2,060 

10,100 

3,720 

1580 

10,500 

582 

8 

0 

0 

November 

December 

January , . . .                .    .... 

B. 

FebnxiMT 

B. 

MftTfb 

B. 

April 

B. 

MSy.:;:::::::::::::::::::::::::::::::::::::::::::: 

B. 

Jane .  . . , , 

C. 

July 

C 

Aalrutt 

September 

The  year. . ...  .  ..           .  ...x.       ...    . 

1,520 

0 

39.4 

28,600 
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Dailif  diMckarge^  m  teeond-feeif  of9and(fate»  in  diverting  dam  near  Lakuide,  CkU.,/or  the 

year  endmg  Sept.  SO,  1915. 


D»J. 

Mar. 

Apr. 

itoy. 

i>ty. 

Mar. 

Apr. 

May. 

Day. 

Mar. 

Apr. 

May. 

1 

11 
u 
11 

10 
8i5 

10 
10 
10 

0.5 

9 

06 
96 
06 
07 
100 

07 
96 
96 
96 
05 

11 

12 
12 
11 
U 
11 

11 
11 
11 
11 
11 

8.5 
8.6 
0 

U 

11 

U 
U 
11 
11 
41 

04 
75 

21 

11 
U 
11 

a 

12 

22 

s. 

8w5 
U 
12 

la 
la 

13 

la 

12 

18 

23 

4 

14 

24 

4. 

15 

15 

25. 

as 

1 

18 
118 

08 
U8 

80 

; 

17 

87 

1 

• 

18. 

19 

a8. 

ao 

Mt 

ao 

30. 

a 

Monthly  ditcharge  ofeandgatee  in  diverting  dam  near  Lakeside^  CaL^/or  the  year  ending 

Sept,  SO,  1915. 


Mooth. 


Discharge  in  seocod-feet. 


MaxlmiuD.  Mfaitifmrp, 


Ru]M>ff 
(total  in 
aora-teet). 


October 

Nownbar . . . . . 
Dsoembar. . . . . . 

January 

February 

Xarcfa 

r-:::::::::: 

June 

July 

Aoguat 

September 

Tbeyear. 


0 
0 
0 
12 
118 
100 
0 
0 
0 
0 


ao 

.0 
.0 
.0 
.0 

ia5 

22.2 
86^4 
.0 
.0 
.0 
.0 


0 

0 

0 

0 

0 

646 

1,330 

3,340 

0 

0 

0 

0 


118 


5w81 


4,310 
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SUBFACE  WATER  SUPPLY,  1915,  PART  XI. 


Total  daily  discharge,  in  second-feet,  of  San  Diego  River  fi^  at  diverting  dam  near  Lakeside^ 
CaL,  for  the  year  ending  Sept,  30, 191 S, 


Day. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

u.r. 

June. 

July. 

Aug. 

ao 

6.7 
6.9 

a7 
a4 

a4 

a7 

9.6 
9.3 

9.3 

a9 

7.8 
7.1 
7.1 

7.3 
6.3 
6.3 
6.3 
7.3 

7.6 
6.5 
5.8 
5.4 
6.3 

7.3 
4.8 
4.8 
5.4 
6.1 
6.7 

S«pt. 

1 

2.0 
1.6 
2.3 
3.8 
4.9 

3.3 
3.3 
3.3 
3.3 
3.9 

3.2 
3.3 
1.9 
2.5 
2.3 

1.3 

3.0 
2.9 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
1.8 
1.9 

2.5 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
1.9 
2.1 

2.4 
6.2 

19 

18 

12.5 

12.5 
15 
9.4 
434 

498 
144 

83 
312 
364 
169 

96 

65 
56 
49 
40 
546 

851 
609 
229 
174 
114 

176 
187 
138 
113 
195 

174 
126 
117 
143 
192 

131 
118 
104 

349 
231 
186 
174 
170 

138 
134 
170 
108 
120 

118 
106 
91 
87 
79 

76 
56 
51 
48 
46 

47 
47 
46 
44 
42 

40 
42 
47 
60 
46 
44 

39 
36 
35 
84 
34 

35 
35 
34 
30 
28 

26 
28 
27 
28 
46 

40 
32 
29 
28 
54 

16.5 
184 
100 
178 
114 

102 
124 
102 
121 
238 

224 

321 

899 

528 

1,620 

492 
338. 
277 
242 
205 

176 
137 
161 
148 
121 

121 
114 
420 
130 
117 

100 
103 
98 
84 
84 

79 
76 
71 
71 
68 
62 

60 
60 
57 
57 
57 

54 
52 
45 
40 
38 

38 
87 
35 
34 
32 

30 
28 
27 
25 
25 

21 
23 
23 
22 
22 

18 

18 

18 

17.5 

14 

16.5 

16 

14.5 

14.5 

14 

12.5 

12 

10.5 

12.5 

11 

11 
9.6 
7.3 
9.3 
8.2 

6.9 
9.1 
7.8 
7.6 
&2 

&0 
7.8 
&2 
&7 
12 

8.9 
8.7 
&4 

a7 

&7 
7.6 

8.0 

2 

&4 

3 

&0 
3.5 
L9 

2.0 
1.7 
L6 
1.1 
-.9 

1.4 
1.9 
L6 
1.4 
1.2 

1.3 
1.2 
L2 
1.3 
1.3 

1.5 
1.6 
1.6 
L6 
1.9 

2.3 
2.5 
2.0 
1.9 
1.9 
1.9 

a9 

4 

7.6 

5 

S.0 

0 

a7 

7 

8.9 

8 

8.9 

9 

8.7 

10 

9.8 

11 

9l8 

12 

9.8 

13 

9.8 

14 

&2 

15 

&2 

16 

8.4 

17 

8.3 

18 

4.8 

19 

4.8 

20 

&0 

21 

6.5 

22 

6.3 

23 

4.3 
4.3 
3.8 

3.0 
3.9 
4.3 
3.6 
3.6 
3.3 

6.3 

24 

6.S 

25 

6.5 

26 

6.5 

27 

6.7 

28 

5.4 

29 

5.6 

30 

5.6 

31 

a  Includes  flow  over  dam,  through  sand  sluice  gate,  and  In  flume.    No  record  on  flume  Oct  .1,2.  and  Nov. 
17  to  Dec.  22.    For  record  of  flow  in  flume  see  pp.  41-43. 

Total  monthly  discharge  of  San  Diego  River  o  at  diverting  dam  near  Lakeside,  CaL,  for 
the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  In 
aore-feet)« 


October  3-31 . . . 
November  1-16. 
December  23-31 

January 

February 

March 

April 

May 

June 

July 

August 

September 


6.0 
4.9 
4.3 
498 
851 
349 
238 
1,620 
60 
16.5 
9.6 
9.8 


0.9 
1.3 
3.0 
1.8 

40 

40 

16.5 

62 

14 
6.9 
4.8 
4.8 


1.83 

2.89 
3.79 
39.3 
199 
9a2 
65.2 
23t 
34.2 

lai 

7.21 

7.35 


106 

92 

68 

2,420 

11,100 

6,040 

3,880 

14,300 

2,040 

621 

443 

437 


o Includes  flow  over  dam,  through  sand  sluice  gate,  and  in  flume.    For  record  of  flow  in  flume  see  pp. 
41-43. 

SAN  DIEOO  RIVER  AT  LAKESIDE,  OAL. 

Location. — On  El  Cajon  grant,  San  Diego  County,  just  above  ford  on  Lakeside  and 
Padre  Barona  Valley  road,  three-fourths  mile  above  Cuyamaca  &  Eastern  Rail- 
road bridge,  three-fourths  mile  north  of  Lakeside,  and  about  a  mile  above  mpUtU 
of  San  Vicente  Creek. 

DBAmAQB  AREA.-^203  squftw  miloQ  (measured  on  topographic  maps). 
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Rbcobos  atailablb. — December  3, 1905,  to  September  30, 1915. 

6aok. — Staff  in  three  sections  on  left  bank  100  feet  above  ford;  read  once  daily  by 

J.  n.  Beadle;  extra  readings  taken  during  high  water. 
DiBCHABOE  MEASUREMENTS. — ^Mado  from  cablo  at  gage  or  by  wading. 
Channel  and  control. — Channel  composed  of  sand;  very  shifting.    Both  banks 

fairiy  high;  overflow  unusual. 
ExTRE3(Es  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  6.2  feet  at  7  a.  m. 

February  11  (discharge,  from  extension  of  rating  curve,  2,270  second-feet);  no 

flow  for  several  months  during  the  year. 
190^1915:  Maximum  stage  recorded,  gage  under  water  at  5  a.  m.  March  25, 

1906  (top  of  gage  at  7.86  feet;  discharge,  determined  from  extension  of  rating 

curve,  about  5,200  second-feet);  no  flow  for  long  periods  each  year. 
DivBRaioKs. — San  Diego  flume  heads  at  diverting  dam  about  1,000  feet  below  Boulder 

Creek  and  about  15  miles  above  station.    Several  pumping  plants  1  to  3  miles 

above  the  station  obtain  water  for  irrigation  from  wells  along  banks  of  stream. 

Cuyamaca  reservoir,  on  the  headwaters  of  Boulder  Creek,  has  a  capacity  of  11,400 

acre-feet.    See  also  Boulder  Creek  near  Julian. 
Regulation. — None  except  as  noted  above. 
AccuRACT. — Results  only  fair  on  account  of  shifting  channel.    Daily  dischai:ge 

determined  from  fairly  well  defined  rating  curves  applicable  for  short  periods  s^d 

by  indirect  method  for  shifting  control. 

DMuarge  meamremenU  of  San  Diego  River  at  Lakende,  CaL^  during  the  year  ending 

Sept.  SO,  1915, 


Date. 

Madeby- 

hS^t. 

Dfa- 

Date. 

Made  by- 

hSSSt. 

Dis- 
charge. 

Jan.  SO 

F.C.Ebert 

Feet. 
2.46 
4.35 
3.16 
2.56 
3.26 
4.08 
2.68 
2.19 
2.14 
3.07 
3.07 
2.88 
2.80 

94 

1,170 

252 

88 
414 
854 
121 

43 

34 
252 
251 
203 
174 

Mar.    9 
18 
26 
27 
31 

May  18 

June  21 
July    8 
Aug.    2 

F.C.Ebert 

Feet, 
2.74 
2.48 
2.35 
2.34 
2.38 
2.33 
2.32 
2.28 
3.03 
2.18 
2.07 
L81 

Sec-fl' 
163 

ao 

do 

do 

R.  W.  Day 

66 

31 

do 

46 

M.    1 

do 

do 

F.C.Ebert 

44 

do 

45 

K.  B.  Sleppy 

R.W.Day 

38 

F.C.EbMrt. 

F.C.Ebert 

37 

K.B.81eppy 

R.  W.  Day 

23 

P.C.Ebart 

F.C.Ebert 

McClnng  and  KUis 

F.C.  Ebert 

242 

Mff.    3 

do 

do 

do 

EbertandKeenan 

13 
.6 

do 

a.l 

a  Estimated. 
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Iktily  (Kicharge,  in  $eoond-feet,  of  San  Diego  River  at  Lakeside,  Col.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jiily. 

Aug. 

I 

97 
280 
906 
290 
126 

86 
62 
50 
36 
252 

1,580 
606 
410 
346 
186 

171 
234 
200 
131 
143 

270 
200 
143 
131 
143 

217 
143 
119 

234 
270 
270 
270 
234 

217 
217 
200 
186 
153 

190 
145 
128 
112 
98 

85 
73 
71 
71 
62 

62 
53 
46 

46 
46 
44 

58 
57 
48 

48 
42 
34 
32 
30 

28 
26 
24 
24 
24 

24 
24 

18 
18 
18 

87 
24 
24 
18 
13 

18 
288 
432 
186 
200 

186 
131 
157 
157 
252 

846 
480 
505 
530 
1,290 

580 
410 
410 
888 
270 

432 
234 
200 
200 
186 

143 
143 
234 
215 
180 

150 
135 
134 
108 
118 

117 
104 
91 
80 
78 
77 

67 

63 
62 

54 
43 

87 
86 
28 

27 
26 
25 
24 
23 

17 
16 
15 
11 
14 

13 
12 
12 
11 
10 

10 
9 
8 
8 

7 

6 
5 
5 
4 
3 

2 

1 

ai 

a 

.1 

8 

.1 

4 

6 

.1 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

•  ••• 

18 



19 

X 

21 

22 

23 

24 

25 

25 

27 

28 

29 

160 
900 
270 

80 

81 

Note.— River  dry  Oct  1  to  Jan.  28  and  Aog.  6  to  Sept.  30. 
Monthly  diecharge  of  San  Diego  River  at  Lakeside,  Cal.,for  the  year  ending  Sept.  30, 1915. 


Discharge  in  second-feet. 


Month. 


MaTimnm.  Minimom.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

Februaiy 

Maidi 

P::::-::::: 

June 

July 

August 

September 

Thejrear 


0.0 
.0 
.0 
900 
1,580 
270 
432 
1,290 
67 
6 
.1 
.0 


1,580 


0.0 
.0 
.0 
.0 

36 

44 

13 

77 
7 
.1 
.0 
.0 


0.0 
.0 
.0 
42.9 
270 
124 
84.6 
276 
27.3 
1.06 
.02 
.0 


67.6 


0 

0 

0 

2,640 

15,000 

7,620 

5,030 

17,000 

1,620 

66 

1 

0 


49.000 
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Combined  daily  diKharge,  in  second-feet^  of  San  Diego  River  and  flume  near  Lakeeide^ 
CaL,for  the  year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

3.3 
3.5 
3.8 
6.3 
2.5 

2.5 
2.8 
2.5 
1.6 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.2 
2.0 
2.0 

2.0 
1.8 
1.8 
1.8 
1.8 
2.8 

2.8 
3.0 
2.8 
3.5 

4.8 

3.8 
3.8 
3.8 
4.6 
4.6 

3.8 
5.0 
2.3 
1.5 
1.0 

1.3 
1.5 
.3 

3.3 
8.0 
2.3 
2.6 
3.0 

3.2 
3.0 
2.8 
2.1 
2.2 

2.0 
2.2 
2.1 
2.2 
2.3 

2.1 
2.3 
2.3 
2.1 
1.5 

1.6 
3.0 
13 
16.5 
16.5 

14.5 
17 

12.5 
168 

910 
284 

116. 
800 
911 
296 
142 

96 
78 
71 
57 
270 

1,580 

'eo8 

410 
346 
186 

171 
234 
302 
134 
160 

282 
216 
161 
152 
164 

238 
164 
137 

252 
288 
288 

288 
252 

236 
236 
218 
204 
171 

207 
162 
144 
127 
U2 

102 
92 
90 
90 
80 

83 
73 
65 
64 
72 

66 
64 
62 
76 
76 
66 

66 
60 
52 
50 
48 

46 
44 
42 
42 
42 

42 
42 

38 
38 
40 

58 
46 
46 
40 
35 

38 
298 
442 
196 
210 

201 
141 
166 
165 
264 

356 
490 
515 
540 
1,300 

587 
420 
424 
408 
292 

454 
266 
222 
.222 
208 

165 

162 
250 
227 
188 

156 
140 
141 
117 
126 

126 
113 
100 
90 

76 
75 
73 

74 
75 

66 
57 
53 
51 
43 

43 
41 
37 
36 
38 

31 
30 
30 
25 
26 

24 
24 
26 
24 
23 

21 

19 
18 
18 
21 

19 

18.5 

14.5 

12.5 

11 

11 
9.5 
12 
13 
14.5 

14 

13.5 
9.9 
11.5 
11 

9.9 
11.5 
8.3 
8.5 
8.8 

8.3 
8.3 
7.8 
9.2 
12 

10 

10 

10 

10 
9.3 
9.9 

10 
8.1 
8.1 
9.9 
9.3 

8.2 
8.0 
8.0 
8.5 
10 

9.8 
9.2 
8.8 
7.2 
7.7 

7.0 
7.2 
5.5 
6.8 
7.0 

7.2 
6.8 
6.0 
4.9 
6.5 

8.8 
6.0 
5.8 
5.8 
7.0 
7.2 

1.4 

2  

10 

3 

7.5 

4 

8.5 

5 

9.0 

6 

7.2 

7 

11 

8.    

8.8 

9 

7.2 

10 

9.0 

u    

9.0 

12 

9.0 

13 

9.0 

14 

1.9 

15 

1.5 

W 

1.9 

17 

1.9 

» 

6.0 

19 

5.1 

20. 

5.1 

a 

6.5 

22. 

6.5 

23; 

6.2 

24 

3.3 
4.1 

4.6 
3.3 
3.8 
3.8 
4.1 
3.7 

7.0 

2S 

7.0 

38. 

7.5 

27 

6.2 

28.. 

3.9 

29 

4.3 

JO 

4.3 

31 

Note. — For  record  of  flow  In  flume  see  pp.  41-43. 

Ccmhined  monthly  discharge  of  San  Diego  River  and  flume  near  Lakeside^  Cal,^  for  the 
year  ending  Sept,  SO,  1915. 


Month. 


October 

November. . . 
December... 

Jmuary 

February.  * . . 
March. 


igfl: 


June. 

July 

August 

September.. 


Discharge  in  seoond-feet. 


MftyiTnntn.  Minimum.     Mean. 


6.3 
5.0 
4.6 
910 
1,580 
288 
442 
1,300 
76 
19 
10 
11 


1.6 
.0 
.0 
1.5 

57 

62 

35 

86 

18 
7.8 
4.9 
1.4 


The  year. 


1,680 


.0 


2.32 
1.81 
.99 
48.6 
282 
142 
101 
289 
39.9 
11.2 
7.62 
6.31 


Run-ofT 
(total  in 
acre-foet). 


Accu- 
racy. 


143 

106 

61 

2,990 

15,700 

8,730 

6,010 

17,800 

2,370 

689 

469 

375 


76.5 


55,400 


NofE.— For  record  of  flow  in  flume  see  pp.  41-4.'^. 

SAK  DIEOO  RIVZR  HEAR  8AVTEB.  CAL. 

Location. — At  Old  Mission  dam  in  El  Cajon  grant,  San  Diego  County,  below  Spring 

Canyon  and  just  above  Oak  Canyon,  about  4  J  miles  west  of  Santee. 
Drainage  area.— 375  square  miles  (measured  on  topographic  maps). 
786**— 1&-W8P  411 3 
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Records  available. — ^May  25,  1912,  to  September  30,  1915. 

Gaoe. — Staff  in  three  sections;  lower  section  bolted  to  upstream  face  of  old  dam  to 

the  right  of  the  break;  other  sections  on  left  bank  just  above  dam.'   Grage  read 

daily  by  an  employee  of  La  Mesa  Mutual  Water  Ck). 
Discharge  measurements. — ^Made  from  cable  about  500  feet  above  gage  or  by 

wading. 
Channel  and  control. — 'Bed  composed  of  sand;   shifting.    The  old  dam  serves 

as  a  partial  control.   May  10,  1913,  a  concrete  weir,  with  steel  plates  for  crest  and 

sides,  was  installed  at  old  break  in  dam.    This  weir  was  partly  destroyed  Feb- 
ruary 2,  1915. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1912- 

1915,  13.6  feet  at  10.30  a.  m.  February  11,  1915  (discharge,  3,960  second-feet); 

channel  dry  for  several  months  each  year,  except  for  a  small  amount  of  ground 

water  rising  to  the  surface  at  the  dam. 
Diversions. — See  San  Diego  River  at  Lakeside.    Water  for  irrigation  is  pumped  from 

wells  along  the  river  below  Lakeside. 
Regulation. — None  except  as  noted  for  station  at  Lakeside. 
Accuracy. — Results  good  except  for  the  periods  January  1  to  28  and  May  30  to  June 

30,  when  the  gage  was  read  about  once  a  week  only. 

Discharge  mecuurements  of  San  Diego  River  near  Santee^  Cal.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

Gage 
hel^t. 

Dis- 
charge. 

Date. 

Apr.     1 

3 

16 

May  18 

Made  by— 

Oase 
hei^it. 

Dis- 
charge. 

Jan.   22 
29 

Lee  and  Sloppy 

F.C.  Ebert:... 

Feet. 

8.14 
12.26 
12.86 
11.30 
U.85 

9.20 
10.80 

9.77 

Sec.-ft. 

17 

1,050 

1,980 

492 

931 

112 

430 

219 

Ebert  and  Day 

F  C.  Ebert 

Feet. 
7.85 
7.83 
7.37 
9.80 
7.70 
6.77 
6.30 

Sec.-ft. 
55 
51 

30 

do 

.....do 

K.  B.  SleDDY 

R.W.Day 

2S 

31 

F.C.  Ebert 

219 

Feb.    3 

June  21 
July     7 
Aug.    1 

McClung  and  Ellis 

F.C.  Ebert 

14 

8 

do 

F.  C.  Ebert 

o  1 

Mar     4 

do 

a  05 

9 

do 

a  Estimated. 


Daily  discharge,  in  second-feet,  of  San  Diego  River  near  SarUee,  Cat.,  for  the  year  ending 

Sept.  30,  1915. 


Day.        Jan.       Feb.     Mar.    Apr.    May.    June.       Day.         Jan.       Feb.     Mar.    Apr.   May. !  June. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


0.1  209 
.1  I  1,840 
.1  I  1,100 
.11  570 
.1        332 


250 

185 

120 

105 

710 

3,410 

1,060 

638 

465 

332 

738 
660 
450 
465 
355 


232 

306 
198 

310 
263 
228 
196 
181 


515 


970 
51  1,320 
45  2,120 


895 
615 
570 
465 
405 


355 
289 
234 
202 
170  ; 


41 
37 
34 
30 
27 

20 
14 
13 
11 

10 


.1 
.1 
.1 
.1 
.1 

.1 
16 
L9 
1.0 

.5 


334 
380 
310 
480 

530 


215 
465 


1,090 

2,060 

500 


.2  289 
.1  I  232 
.1         198 


167 
142 
130 
119 
109 

99 
89 
72 
72 
72 

64 
64 
64 
80 
72 
68 


34 
29 
22 
70 

119 
430 
319 
430 
212 

167 
142 
109 
263 

550 


141 
155 

269 
250 
186 

128 
104 
94 
75 


I 
58 

66  , 

58 

61 

48  I 
44    . 


1 

4 
6 
9 
11 

14 
12 
10 
8 
6 

4 
2 


Note. — Discharge  determined  from  foui  rating  curves;  the  first,  applicable  Oct.  1  to  Feb.  2,  is  well  defined: 
the  others,  applicable  Feb.  3  to  Mar.  11,  Mar.  12  lo  May  5,  May  6  to  Sept.  30,  respectively,  are  foirly  well 
defined.  Practically  no  flow  during  October,  November,  December,  July,  August,  and  September,  except 
the  grotmd  water  which  came  to  the  surface  at  the  dam  and  which  amounted  to  about  one-tenth  second- 
foot  or  less. 
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MonUUy  dMutrge  of  San  Diego  River  near  SanUe,  CaL^/or  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Mftxlin^'ni-  Vititinimi  -      Maftn. 


October 

Norember. . 
December.. 
January — 
Febnuiry.. 
March 

i^::::::: 

hme 

July. 


3,060 

0.1 

3,410 

105 

738 

64 

550 

22 

2,iao 

44 

41 

.1 

118 
563 
212 
116 
379 
11.7 


August 

September. 


The  year. 


Run-off 
(toUlin 
acre-feet). 


Accu- 
racy. 


0 

0 

0 

7,360 

81,300 

13,000 

6,  goo 

23,300 

696 

0 

0 

0 


I 


83,500 


yoTK.— For  conditions  during  October,  November,  December,  July,  Augusv,  and  September,  see  foot- 
note to  daily  discharge  taMe. 

SAK  DIEGO  BIVE&  NXAR  8AV  DIEOO,  CAL. 

Location. — ^At  Murray  Canyon  ford,  in  Ex  Miasion  San  Diego  grant,  San  Diego 
County,  about  3f  miles  north  of  San  Diego,  2}  miles  above  station  maintained 
during  1913-14,  and  4  miles  above  mouth. 

Dbainaqb  ahea. — 431  square  miles  (measured  on  topographic  maps). 

Records  available. — December  20, 1914,  to  September  30, 1915,  at  present  location; 
October  1,  1912,  to  December  19,  1914,  at  old  location  of  station,  21  miles  down- 
stream. 

Gage. — ^Vertical  staff  in  two  sections  just  above  ford;  lower  section  is  in  center  of 
channel  and  upper  section  is  on  left  bank.  Previous  gage,  2}  miles  down  stream, 
was  not  at  same  datum.  Gage  read  twice  a  day  by  Harry  Lewis;  frequent  read- 
ings during  floods. 

Discharge  measurements. — ^Made  from  highway  bridge  at  San  Di^o  21  miles  below 
gage  or  by  wading.  New  gage  is  read  frequently  when  measurements  are  made 
from  bridge. 

Channel  and  control. — ^Bed  is  composed  of  sand  and  is  shifting.  Concrete 
driveway  built  across  channel  acts  as  a  part  control.  Results  not  very  satisfac- 
tory owing  to  collection  of  sand  on  the  concrete. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.8  feet  at  3  p.  m. 
February  11  (discharge,  2,900  second-feet);  no  flow  for  several  months  during  the 
year. 

1912-1915:  Maximum  stage  recorded,  16.61  feet  (old  gage  at  coimty  bridge)  at 
4  p.  m.  February '21,  1914  (discharge,  computed  from  extension  of  rating  curve, 
9,500  second-feet);  no  flow  for  several  months  each  year. 

DnrERsioMS. — See  San  Diego  River  near  Santee.  Water  is  also  piunped  from  gravels 
in  Blisaion  Valley  above  station.  Record  at  this  station  shows  quantity  of  water 
wasted  into  Padflc  Ocean. 

Regulation. — None  except  as  noted  for  station  at  Lakeside. 

AocuRACT. — Changes  in  rating  curve  caused  by  shifts  in  control  fairly  well  defined 
by  discharge  measurements.    Results  good. 
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Discharge  measurements  of  San  Diego  River  near  San  Diego,  Cal.,  during  the  year  ending 

SepL  SO,  1915. 


Date.    1            Made  by- 

Gaco 
heij^t. 

Dis- 
charge. 

8ec.-/l. 
674 
955 
2,380 
1,690 
107 
250 
55 

Date. 

Made  by- 

Qase       Dfe- 
heignt.  charge. 

Jan.  29 
29 
30 

LeeandMcFadden 

do 

W.D.McFadden 

F.C.Ebert 

Feet. 
2.68 
3.43 
5.92 
4.78 
2.34 
3.02 
2.38 

Apr.  19 
May     5 

20 
June    2 

21 
Aug.    1 

W.D.McFadden 

IsbeUandMcFadden... 
F.C.Ebert 

Feet. 
L92 
4.95 
2.90 
2.42 
L90 

''lis 

Feb.    2 

D.L.Lee 

ts 

9 

McClung  and  Ellis 

F.C.Ebert 

1 

Mar.    9 

do 

Ebert  and  Keenan 

0 

Apr.    3 

Daily  discharge,  in  second-feet,  of  San  Diego  River  near  San  Diego,  Cal.,  for  the  year 

ending  SepL  SO,  1915. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


Jan. 


Feb. 

Mar. 

390 

425 

1,310 

740 

2,120 

640 

1,110 

465 

635 

425 

400 

310 

315 

310 

160 

280 

100 

245 

590 

235 

2,480 

220 

1,940 

210 

1,200 

196 

780 

185 

465 

170 

Apr. 

May. 

Jun?.  ' 

55 

385 

74 

45 

530 

74 

40 

425 

74 

38 

555 

70 

35 

1,160 

63 

40 

885 

55 

37 

780 

53  , 

38 

535 

53  1 

40 

408 

42 

37 

400 

36  1 

27 

302 

34 

20 

285 

28 

15 

250 

25 

16 

215 

22 

16 

215 

16 

Day. 


in 

17 

18 

19 

20 ' 

2. 1     . 

23 ' 

23 

24 ' 

25...:. .i;:::::: 

26 1 

27::.:..!::::::: 

28 i 

20 

30 '. 

31 

780 
2,240 
1,200 

Feb. 

Mar. 

Apr. 

May. 

.      405 

155 

17 

200 

385 

145 

23 

165 

365 

130 

26 

215 

345 

120 

15 

250 

310 

100 

8 

178 

740 

90 

5 

165 

485 

85 

100 

160 

310 

80 

215 

160 

260 

75 

215 

148 

345 

70 

185 

135 

385 

65 

166 

125 

245 

60 

120 

118 

245 

55 

110 

110 

65 

110 

108 

60 

170 

90 

60 



74 

Jane. 


12 

10 

3 

15 

1 


Note.— Discharge  determined  from  four  well-defined  rating  curves  applicable  for  short  periods  and  by 
indirect  method  for  shifting  control.    No  flow  Opt.  1  to  Jan.  28  and  June  29  to  Sept.  30. 

Monthly  discharge  of  San  Diego  River  near  San  Diego,  Cal.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 


October 

November.. 
December.. 

January 

February... 

March 

April 

MSy 

June 

July 

August 

September.. 


The  year.. 


Dlsdiarge  in  second-feet. 

Run-oir 
(totalin 

Accu- 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

racy. 

,             0.0 

ao 

ao 

0 

.0 

.0 

.0 

0 

.0 

.0 

.0 

0 

i       2,240 

.0 

136 

8,360 

A. 

'        2,480 

100 

672 

37,300 

C. 

740 

56 

209 

12,900 

C. 

215 

6 

66.1 

3,930 

c. 

1,160 

74 

316 

19,400 

B. 

74 

.0 

26.4 

1,610 

C. 

t                .0 

.0 

.0 

0 

.0 

.0 

.0 

0 

.0 

.0 

.0 

0 

2,480 

.0 

116 

83.400 

BOULDER  CREEK  AT  CVTAHACA  RESERVOIR,  VEAR  JULIAV,  CAL. 

Location. — At  outlet  of  Cuyamaca  reservoir,  in  Cuyamaca  grant,  San  Diego  County, 

7  milee  south  of  Julian,  and  12  miles  above  mouth  of  Boulder  Creek. 
Drainage  arba. — 12.0  square  miles  (measured  on  topographic  maps). 
Records  available.— June  19,  1912,  to  September  30,  1915. 
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GAOB.—Yeitical  staff  on  right  side  of  weir  box,  3i  feet  above  weir;  zero  at  elevation  of 
crest  of  the  6-foot  Cippoletti  weir  100  feet  below  outlet  gates  of  reservoir.  Gage 
read  daily  by  an  employee  of  the  Cuyamaca  Water  Co. 

Discharge  measurements. — ^Made  by  wading  50  feet  below  weir.  On  account  of 
velocity  of  approach  it  has  been  necessary  to  rate  weir. 

Channel  and  control. — Cippoletti  weir  acts  as  permanent  control. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1912- 
1915, 0.84  foot  July  24  and  25, 1915  (discharge,  18  second-feet).  No  water  released 
from  reservoir  except  when  needed  for  San  Diego  flume. 

Winter  flow. — No  water  is  released  from  the  reservoir  during  the  winter  season. 

Diversions. — None. 

Regulation. — Flow  completely  regulated  by  operation  of  outlet  gate  of  reservoir. 
Cuyamaca  dam,  completed  in  1886,  was  one  of  the  first  earth  dams  built  in  Cali- 
fornia to  store  water  for  irrigation.  The  dam  was  originally  35  feet  high,  but  in 
1894  was  enlarged,  increasing  the  capacity  of  the  reservoir  to  11,400  acre-feet. 
The  present  dam  is  635  feet  long  and  41}  feet  high,  with  an  inner  slope  of  2:1 
and  an  outer  slope  of  1^:1.  From  the  reservoir  the  water  flows  12}  miles  down 
tbe  natural  channel  of  Boulder  Creek  and  San  Diego  River  to  the  intake  of  San 
Diego  flume. 

Accuracy. — Results  excellent. 

Diatkarge  meaaurements  of  Boulder  Creek  at  Cuyamaca  reservoir ^  near  Julian,  Cal., 
during  the  year  ending  Sept,  SO,  1915. 


Drt..  1            lUdeby-             he^t. 

1 

Db-     , 
charge. 

Date. 

Madeby- 

Gace 
hei^it. 

Dis- 
charge. 

Oct  11 

Feet. 

F.C.Ebert 0.24 

W.J.Isben .71 

do 22 

Sec.-tt.  ' 
3.0, 
13. 7 
2.3 

Sept.  18 
18 

F.C.Ebert 

Feet. 
.32 
.43 

'"■t. 

Xqt.   4 
S 

do 

0.0 

DvSt^  diatharge,  in  aecond-feet,  of  Boulder  Creek  at  Cuyamaca  reservoir,  near  Julian, 
CaL,for  the  year  ending  Sept.  SO,  1915. 


I>ty. 

Oct. 

Nov. 

July. 

Aug. 

Sept.  ' 

Day. 

Oct. 

Nov. 

July. 

Aug. 

Sept. 

1 

2.3 

1.4 

.0 

.0 

.0 

.0 
.0 
.0 
.0 
.0 

2.5 
3.3 
3.0 
2.3 
3.0 

3.3 
8.3 
6.2 
7.4 
1.2 

1.0 
1.0 
1.0 
.3 

3.1 
3.6 
4.2 
5.6 
7.0 

8.3 
8.3 
8.3 
8.3 
9.4 

11 
11 
7.9 

7.8 
7.8 

7.8 
7.8 
7.8 
6.8 
5.6 

5.6 
5.6 
5.6 
5.6 
7.6 

8.5 
8.6 

a6 

7.2 
5.4 

16 

3.0 
3.0 
3.0 
2.5 
2.0 

1.1 

.7 

.7 

1.7 

2.0 

2.0 
2.6 
3.3 
3.3 
3.3 
3.3 

6.7 
5.3 
5.2 
5.2 
6.5 

8.3 
8.3 
7.2 
6.8 
5.6 

6.8 
5.8 
5.6 
5.6 
5.6 
6.5 

4.2 

2... 

17 

4  2 

I. 

18 

4.2 

4... 

19 

5  4 

i 

20 



2.1 

2.8 
3.0 
5.2 
9.2 
12 

3.6 
4.9 
6.7 
6.7 
5.8 
4.0 

5.4 

$. 

21 

7.7 

7 

22 

7.6 

*. 

23 

7.6 

t 

24 

7.6 

10. : 

25 

7.6 

IL 

26 

6  5 

11 

27 

6.5 

0 

28 

6.5 

14 

29 

5.6 

U 

30 

5.6 

31 

Ikiti^DlHiiaiSS  detennined  from  a  weU-deflned  rating  oorre.   No  flow  Nov.  10  to  July  19. 
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Monthly  discharge  of  Boulder  Creek  afCuyamaca  reservoir ,  near  Julian  ^  Cat. ,  for  the  ytar 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  aecond-feet. 


ifftTtmiiTn.   MitiiffrnifTT.      Mean. 


Run-off 


lAcca- 


(totalln   ,,.-_- 
acre-feet).  '  ~y- 


October 

November. . 
Deoember.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 


The  year. 


3.3 

7.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

12 

11 

8.6 


12 


0.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
3.1 
4.2 


.0 


1.78 

.82 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.13 

6.86 

6.54 


1.52  1 


10», 

49  ! 
0  ^ 
0 

0 ; 

V 

0 

0 
131 
422 

389 


1,100  1 


B0X7LDER  O&BES  AT  MOITTK.  HEAR  T.AIfKSTDE,  OAL. 

Location.— In  the  NW.  \  sec.  12,  T.  14  8.,  R.  2  E.,  San  Diego  County,  just  above 
junction  with  San  Diego  River,  about  14  miles  northeast  of  Lakeside. 

Drainage  area. — ^33.5  square  miles  (measured  on  topographic  maps). 

Records  available. — August  12,  1912,  to  September  30,  1915. 

Gage. — ^\^ertical  staff,  installed  March  1, 1914,  on  right-wing  wall  of  weir  box,  300  feet 
above  mouth  of  creek,  at  same  datum  as  gage  destroyed  by  the  flood  in  January, 
1914.  When  the  station  was  established,  a  weir  without  end  contractions  was 
installed.  The  gage,  which  was  fastened  to  the  left  side  of  the  box,  was  at  same 
elevation  as  crest  of  weir.  Weir  board  was  removed  November  9,  1912,  and 
gage  readings  were  obtained  by  measuring  from  a  reference  point  until  January 
22,  1913,  when  a  vertical  staff  was  installed  on  left  bank  in  pool  above  weir  box; 
datum  2.0  feet  below  original  gage.  Gage  usually  read  twicea  day  by  an  employee 
of  the  Cuyamaca  Water  Co. 

Discharge  measurements. — Made  from  foot  plank  over  flume  or  by  wading. 

Channel  and  control. — The  weir  box  acts  as  a  control.  Both  banks  are  fairly 
high  and  not  subject  to  overflow.    Bed  is  composed  of  boulders,  sand,  and  gravel. 

Extremes  op  discharge. — ^Maximum  stage  recorded  1912-1915,  5.15  feet  at  6  a.  m. 
February  11, 1915  (discharge,  200  second-feet) ;  no  flow  July  2  to  8, 1914. 

Diversions. — None. 

Regulation. — Water  is  stored  at  Cuyamaca  Reservoir  and  released  during  low-water 
period.    See  Boulder  Creek  near  Julian. 

Accuracy. — Results  good. 

Discharge  measurements  of  Boulder  Creek  at  mouthy  near  Lakeside,  Cal.,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Madeby- 

Gace 
he@it. 

Dte. 
charge. 

Date. 

Madeby- 

height. 

Di». 
charge. 

Oct.  17 

F.C.Ebert 

Feet. 
1.01 
2.88 
1.74 
2.10 
1.75 
L57 
1.63 
1.46 
1.30 
1.03 

66 
20 
20 
10 
13 
13 
10 
0.0 
27 

May  12 
10 
26 

June    2 

0 

16 

23 

30 

July  10 

Sept.  24 

MoClung  and  Hanitt. . . 

do 

do 

do 

do 

do 

do 

D.  A.  MoClun£ 

FeH. 
3.00 
3.60 
2.05 
1.82 
1.62 
1.48 
1.38 
L25 
1.15 
1.32 

^«i3^ 

Feb.  3 
6 

Bfar.  10 
17 
24 
31 

do 

do 

Day  and  Hunday 

do 

do 

F.C.Ebert 

40 
27 
10 
14 
10 
8.0 

Apr.  ,7 

R.W.Day 

6.1 

do 

do 

F.C.Ebert..? 

4.6 

21 

do 

6.1 
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Dmbf  diieharge,  in  $eeond-/eetf  of  Boulder  Creek  at  mouthy  near  Lakeside^  Cal.^for  the  year 

ending  Sept,  SO,  1915, 


D.y. 


s.. 

9.. 


n.. 
».. 
u.. 
u.. 
Ij.. 


17... 
18... 

9.., 


a... 
a... 

a... 


X.. 
27.. 
».. 


a.. 


Oct. 

Nov. 

Doc. 

3.0 

3.3 

1.7 

3.2 

3.3 

L7 

4.2 

3.3 

2.0 

8.5 

3.4 

L5 

L8 

7.8 

1.5 

1.0 

3.3 

1.6 

1.5 

2.A 

L6 

1.5 

Z2 

1.6 

L5 

2.0 

1.7 

1.4 

11 

1.7 

1.5 

2.1 

1.7 

XO 

2.1 

3.1 

2.2 

2.0 

3.0 

2.2 

1.5 

2.7 

2.4 

1.5 

2.9 

X5 

1.5 

2.2 

2:5 

L5 

2.3 

1.5 

1.5 

8.0 

1.5 

1.5 

4.2 

1.8 

1.5 

4.1 

1.6 

1.4 

3.8 

2.0 

1.4 

3.2 

1.5 

1.4 

3.1 

1.2 

1.5 

3.5 

L2 

1.5 

3.1 

1.1 

1.5 

2.9 

1.0 

1.6 

X8 

1.5 

1.6 

2.5 

2.1 

L6 

2.8 

Z3 

L7 

2.7 

3.4 

Z7 

Jan. 


2.7 
2.3 
2.3 
2.3 
2.5 

2.5 
2.5 
Z6 
2.6 
3.0 

2.6 
Z6 
2.5 
2.5 
2.6 

2.6 
2.5 
2.4 
2.3 
2.3 

2.2 
6.8 
6.4 
4.2 
4.4 

5.0 
3.6 
4.1 

68 
116 

44 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

40 

46 

11 

61 

21 

6.0 

5.2 

92 

46 

10 

76 

19 

5.6 

4.8 

86 

48 

10 

71 

20 

5.4 

5.0 

38 

42 

9.0 

81 

19 

5.4 

5.8 

46 

40 

9.4 

190 

18 

5.0 

6.2 

19 

38 

10 

152 

16 

4.7 

7.8 

14 

36 

9.8 

134 

15 

4.6 

7.8 

12 

34 

7.4 

116 

15 

4.4 

8.0 

10 

80 

9.0 

104 

13 

4.4 

7.8 

76 

30 

8.4 

92 

12 

4.4 

7.6 

183 

34 

8.0 

76 

12 

4.1 

9.4 

110 

28 

8.0 

68 

12 

4.1 

9.4 

22 

25 

7.8 

61 

12 

3.8 

9.0 

42 

24 

8.6 

54 

11 

3.8 

7.6 

32 

21 

11 

46 

9.8 

3.8 

7.6 

30 

20 

9.4 

42 

9.6 

3.5 

7.4 

34 

19 

8.4 

40 

9.0 

3.4 

7.0 

26 

18 

8.2 

46 

8.6 

3.2 

5.4 

22 

14 

7.8 

44 

8.6 

3.1 

5.4 

34 

16 

7.4 

40 

8.2 

3.1 

4.7 

42 

15 

13 

36 

8.2 

3.3 

5.8 

82 

15 

40 

32 

8.0 

4.4 

7.0 

28 

13 

40 

30 

7.8 

5.4 

7.0 

26 

13 

56 

28 

7.4 

5.8 

7.2 

42 

12 

34 

26 

7.2 

17 

5.8 

32 

12 

28 

26 

.    7.2 

6.0 

5.8 

28 

12 

25 

24 

7.0 

5.0 

4.8 

23 

12 

24 

23 

6.8 

7.4 

0.2 

16 

28 

22 

0.0 

7.6 

5.4 

13 

76 

22 

6.2 

8.0 

5.0 

12 

21 



6.8 

G.2 

Sept. 


7.8 
8.4 
9.4 
9.6 
7.4 

7.4 
7.4 
7.4 
7.2 

7.8 

8.2 
8.2 
8.2 
8.2 


7.0 
4.7 
4.7 
5.0 
5.0 

5.8 
7.0 
C.6 
7.0 
7.4 

7.4 
0.6 
6.6 
6.6 
5.4 


Mot*.— Dlr;h*Tgo  determined  from  a  ratine  curve  (airly  well  defined  between  1  and  80  second-feet. 
DfKbargeestiniated  Nov.  22-30,  Dec.  5-9,  and  interpolated  Mar.  16. 

If.iiMi^  disehirge  of  Boulder  Creek  at  mouthf  near  Lakeside,  Cal.y  for  the  year  ending 

Sept,  SO,  191.5. 


Month. 

DiBcharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Vccu- 

Maximum* 

MiTitmurn. 

Mean. 

racy. 

Oetobo- 

4.2 

11 
8.0 
116 
183 
48 
76 
190 
21 
17 
9.4 
9.6 

1.0 
1.4 
1.5 
2.2 

10 

12 
7.4 

21 
6.0 
3.1 
4.7 
4.7 

1.99 
Z46 
2.71 
10.2 
43.5 
24.3 
18.1 
60.8 
11.4 
5.24 
6.62 
7.11 

122 

146 

167 

627 

2,420 

1,490 

1,080 

8,740 

678 

322 

407 

423 

C. 

jfcmSfc.^         : 

C. 

Deeember 

0. 

iwSrT.:::::::::. ::::.:::::::::::::::::::::::::: 

B. 

PefanivT 

B. 

mSTZ.. :;..;;.::.:. ..::.::::::::::::::::::::.:. 

B. 

April 

B. 

1^...                .  ...    ... 

B. 

}» 

wy 

AVTKI 

B. 
B. 
B. 

a3Sb«r.; ....................:......:;:. ..... 

B. 

The  year 

190 

1.0 

16.0 

11,600 
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BAB  DZZOO  FLTTMS  AT  DIVS&TIHa  DAX  IT^AR  LABXSXDS,  OAL. 

Location.— In  the  SE.  J  sec.  II,  T.  14  S.,  R.  2  E.,  San  Diego  County,  just  below 

intake,  at  diverting  dam  about  13  miles  northeast  of  Lakeside. 
Records  available. — ^May  4,  1912,  to  September  30,  1915. 
Gage. — Sanders  <&  Rising  water-stage  recorder  installed  at  left  side  of  flume  about 

500  feet  below  intake  and  a  short  distance  above  sand  box;  replaced  December 

24,  1914,  by  a  Friez  water-stage  recorder. 
Discharge  measurements. — ^Made  from  foot  plank  across  flume  at  gage. 
Channel  and  control. — ^The  flume  is  lined  with  tar  paper  to  reduce  leakage.    The 

elevation  of  the  flume  appears  to  vary  slightly  with  the  quantity  of  water  flowing. 
Extremes  of  discharge. — Maximum  daily  discharge  1912-1915  was  51  second -feet, 

March  24,  1913.    No  flow  for  certain  periods  nearly  every  year. 
Accuracy. — ^Measurements  sufficient  to  determine  changes  in  the  flume  were  made. 

Results  good. 

San  Diego  flume  diverts  water  from  San  Diego  River  and  water  from  the  South 
Fork  of  San  Di^o  River  is  diverted  into  it.  The  flume  is  6  feet  wide,  24  inches  deep, 
and  more  than  30  miles  long.  It  carries  water  into  La  Mesa  reservoir,  about  8  miles 
northeast  of  San  Diego.  This  system  supplied  the  city  of  San  Diego  with  water  until 
1906,  when  the  Southern  California  Mountain  Water  Co.  extended  its  system  to  the 
city.  It  now  supplies  water  for  irrigating  about  4,000  acres,  and  7  per  cent  of  the 
flow  is  used  for  domestic  service.  The  Capitan  Grande  Indian  Reservation  has  a 
water  right  of  0.8  second-feet  from  this  flume.  At  the  sand  box,  just  below  the  gage, 
water  is  occasionally  wasted  into  San  Diego  River. 

Diaduvrge  measwemenis  of  San  Diego  flume  at  diverting  dam  near  Lakeside^  CaL,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Madeby- 

Oa« 
height. 

Dls- 
charge. 

Date. 

Madeby- 

Gage 
hej^t. 

Dls- 
charge. 

Oct.   16 

F.C.Ebert 

Feel. 

0.32 

.12 

.36 

.56 

.43 

.43 

.43 

1.18 

.87 

.92 

1.74 

.76 

.76 

1.60 

'      1.69 

i      1.67 

1.68 

1      1.59 

,      1.60 

1      1.60 

1.60 

See.-/t. 
1.2 
0 

1.5 
4.8 
2.5 
2.3 
2.1 

17.5 

10.5 

12.0 

34 
8 
7.8 

32 

32 

31 

32 

26 

26 

25 

24 

Mar.  24 
25 
31 

Apr.  7 
8 
14 
15 
21 
22 
29 

May  12 
19 
26 

June    2 

9 

16 

23 

30 

July   10 

Sept.  24 

R.  W.  Day 

Feet. 
1.63 
1.62 
1.63 
1.60 
1.55 
1.10 
1.10 
1.29 
.86 
.51 
1.68 
1.65 
1.68 
1.68 
1.70 
1.59 
1.48 
1.16 
.97 
.77 

Sec.-fl. 
25 

16 
17 

do 

do 

D.  A.  McCltmg  . 

do 

F.C.  Ebert 

26 
26 

Dec.  23 

R.W.Day 

28 

Jan.     7 
13 

ao 

27 

28 

Feb.    0 

do T.i 

do... 

do 

do 

do 

Lee  and  Ebert . . 

do 

'.V.'.AoVZ'.V.'.'.'.'.V.y.'.'.'. 

do 

do 

Day  and  McClung 

McClung  and  Harritt... 

do 

do 

do 

do 

do 

do 

D.  A.  McClung 

25 

15.6 
15.9 
23 
11 
4.1 

14 

W.  S.  Post 

32 

17 

R.W.Day 

31 

18 
24 
25 
Mar.    3 
4 
10 

do 

do 

do 

do 

do 

do 

do 

do 

do 

30 
29 
29 
25 
21 
13.6 

11 

F.C.  Ebert 

10.8 

17 
18 

do 

6.2 

1 
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Daily  (Hichargey  in  $eeond-/eet,  of  San  Dieoo  flume  at  diverting  dam  near  Lakeside,  CaL, 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


...................... 

3 

6.0 

4 

3.5 

5.:....::...:.. 

1.9 

6 

2.0 

7 

1.7 

8.:..: 

1.5 

9 

1.1 

10    

.9 

11 

1.4 

12 

1.9 

13 

1.6 

14    

1.4 

IS 

1.2 

19 

1.3 

17 

1.2 

18 

1.2 

19 

1.3 

2) 

1.3 

a 

1.5 

2 

1.6 

23 

1.6 

34 

1.6 

2> 

1.0 

as 

2.3 

27 

2.5 

28 

2.0 

29 

1.9 

30 

1.9 

31 

1.9 

Nov. 


2.0 
1.6 
2.3 
3.8 
4.0 

8.3 
8.3 
3.3 
3.3 
3.9 

3.2 
3.3 
1.9 
2.5 
2.3 

1.3 


Dec. 


4.3 
4.3 
3.8 

3.0 
3.9 
4.3 
3.6 
3.6 
3.3 


Jan.  I  Feb. 


3.0 
2.9 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
1.8 
1.9 

2.5 
2.6 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
1.9 
2.1 

2.4 
6.2 

15.5 

18 

12.5 

12.5 

15 
9.4 
8.5 

10 

14.5 


25 

17.5 
1.5 
2.0 

12.5 

10 
23 
25 
25 
16 

.6 
.1 

6.8 
12.5 

2.0 

8.1 
8.1 
7.8 

19 

16 

17.5 

22 

27 

81 

30 

32 
32 
32 


Mar. 


Apr. 


26 
26 
24 
24 
24 

26 
26 
24 

21 
19 

17 

17 

18 

16.5 

16.6 

15.5 

15.5 

15 

17.5 

13.5 

16 
10.5 
10 
10.5 

ia5 

17.5 
6.4 
8.5 
2.6 
5.7 


May. 


3.3 
8.8 

17 

15.5 
3.3 

so 

30 
30 

30 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
31 
29 
29 
29 

29 
29 
29 
29 
29 
29 


June. 


29 
29 
29 
29 
29 

28 
28 
28 
28 
28 

28 
27 
25 
25 
25 

25 
26 
26 
25 
25 

21 
21 
22 
22 
22 

18 

18 

18 

17.5 

14 


July. 


15 

15 

14.5 

14.5 

14 

12.5 

12 

10.5 

10.5 

10.5 

11 
9.6 
7.3 
9.3 

8.2 

6.9 
9.1 
7.8 
7.6 
8.2 

8.0 
7.8 
8.2 
8.7 
12 

8.9 
8.7 
8.4 
8.7 
8.7 
7.6 


Aug. 


8.0 
6.7 
6.9 

8.7 
8.4 

8.4 
8.4 
8.7 
9.6 
9.8 

9.3 
8.9 
7.8 
7.1 
7.1 

7.3 
6.8 
6.3 
6.3 
7.3 

7.6 
6.5 
5.8 
5.4 
6.8 

7.3 
4.8 
4.8 
5.4 
6.1 
6.7 


Sept. 


8.0 
8.4 
6.9 
7.6 
8.0 

6.7 
8.9 
8.9 
8.7 
9.8 

9.8 
9.8 
9.8 
8.2 
8.2 

8.4 
8.2 
4.8 
4.8 
5.0 

6.5 
6.3 
6.3 
6.3 
6.5 

6.5 
6.7 
5.4 
5.6 
5.6 


Note.— Discharge  determined  from  three  fairly  welMeflned  rating  curves,  each  applicable  for  two 
sbort  periods.    No  record  Oct.  1-2  and  Nov.  17  to  Dec.  22. 


Monthly  discharge  of  San  Diego  flume  at  diverting  dam  near  Lakeside,  Cal.,/or  the  year 

ending  Sept.  30,  1915. 


Month. 


Discharge  in  aecond-leet. 

Run-off 
(total  in 

Maximum. 

Minimum. 

Mean. 

acre^eet). 

6.0 

0.9 

1.83 

105 

4.9 

1.3 

2.89 

92 

4.3 

8.0 

8.79 

68 

18 

1.8 

5.56 

842 

32 

.1 

16.5 

916 

32 

23 

27.2 

1,670 

26 

2.6 

16.4 

976 

31 

8.8 

26.0 

1,600 

29 

14 

24.4 

1450 

15 

6.9 

9.99 

614 

9.6 

4.8 

7.21 

443 

9.8 

4.8 

7.35 

437 

Accu- 
racy. 


October  3-31.... 
November  1-16. 
December  23-31. 

January 

February 

Man* 

r-::::::::: 

Jane. 

July 

August 

Sq^ember 


C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
D. 
D. 


SAir  DZZOO  FLT71CS  HEAR  LAKESIDE,  OAL. 

Location. — One-half  mile  above  trestle  croesmg  at  Los  Goches  Creek,  about  3  miles 
southeast  of  Lakeside,  San  Diego  County,  and  bout  20  miles  below  intake  on 
San  Diego  River. 

Records  a vailablb.— January  1,  1907,  to  September  30, 1915. 

Gaoe. — Sanders  &  Rising  water-stage  recorder  at  patrolman's  cabin  one-half  mile 
above  trestle.  Staff  gage  at  same  site  as  water-stage  recorder  on  and  after  July  1, 
1915.    StaS-gage  record  is  mean  of  three  readings  taken  each  day  by  an  employee 
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of  the  OuyamAca  Water  Co.  Position  of  gage  has  been  changed  slightly  several 
times  since  the  station  was  first  established,  but  datum  has  always  been  same 
as  elevation  of  floor  of  flume. 

DisoHAROB  MKA8URBMBNT8. — ^Made  from  foot  plank  across  flume  at  gage. 

Channbl  and  oontrol. — In  the  fall  of  1914  the  flume  was  deepened  8  inches  and 
more  tar-paper  lining  was  put  in.  Although  the  flume  is  in  poor  condition,  the 
maximum  discharge  was  greater  then  in  previous  years.  Elevation  of  flume 
appears  to  vary  slightly  with  quantity  of  water  flowing. 

ExTRBMBs  OF  DiscHAROB. — ^Tho  maxjmum  mean  daily  discharge  1907-1915  was  22 
second-feet  April  19, 20  and  May  10-16, 1915.    No  flow  at  certain  times  each  year. 

DiVBRSiONS. — Water  is  diverted  into  the  flume  from  South  Fork  of  San  Diego  River, 
and  a  small  quantity  is  diverted  from  this  flume  at  Capitan  Grande  Indian  Reser- 
vation above  station. 

AoouRACT. — ^Results  good.  The  frequent  discharge  measurements  indicate  unstable 
conditions.  Daily  discharge  computed  by  indirect  method  and  from  rating 
curves  covering  short  periods. 

See  deecription  of  San  Diego  flume  at  diverting  dam  near  Lakeside,  page  40. 

Discharge  measurements  ofSwn  Diego  flume  near  Lakeside,  CaL,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

Gag© 
helgit. 

Dis- 
charge. 

0«t.    5 

F.C.Ebert 

Feet, 

0.40 

.36 

.49 

.44 

.41 

.84 

.76 

LOO 

.56 

.56 

.80 

L14 

L16 

L19 

L04 

L06 

L04 

L19 

See.-ft. 
2.3 
2.1 
4.0 
2.0 
L6 

13.6 
9.6 

18.3 
4.6 
4.7 

12 

21 

21 

23 

18 

18.8 

17.7 

18.7 

Mar.  24 

29 

Apr.    1 

21 
28 

May  5 
12 
18 
19 
26 

June    2 

9 

16 

21 

30 

July     8 

R.  W.Day 

Feet. 
1.12 
LIO 
LIO 
1.05 
Lll 
LIO 
.67 
.65 
1.18 
L02 
.85 
.75 
.76 
.94 
.03 
.85 
.92 
.90 

18  2 

16 

do 

F.C.Ebert 

18  8 

Deo.  30 

do 

R.W.Day 

18  7 

Ian.  14 

doTf;.?^::..:.:.: 

do 

F.C.Ebert 

18 

21 
27 

do 

do 

do 

McClung  and  Harritt. . . 

do 

F.C.Ebert 

McClung  and  Harritt. . . 

do 

do 

do 

do 

McClung  and  Ellis 

D.  A.  McClung 

21 
21 

SO 

D.  A.M«c<<inir 

'      8.2 

SI 

F«b.    4 

4 

F.C.EbertTT 

Ebert  and  HoChmK. . . . 
F.C.Ebert 

7 
22 
16.6 

6 

Lee  and  Ebert 

11  8 

7 

C.H.Lee 

8  9 

10 

D.A.HoClonf 

8.  4 

25 

R.W.Day...: 

14  8 

liar.    S 

6 

do 

F.C.Ebert 

13.8 
11 

10 

R.W.Day 

12.4 

17 

do 

F.C.Ebert 

13.3 
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Dail^  dMutrge,  vn  second'/eety  of  San  Diego  flume  near  Lakeside^  CaLf/or  the  year  ending 

Sept  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

10 

9.5 
10 
10.5 

5.2 

6.9 
9.6 

14 

19.5 

22 

22 
22 
22 
22 
22 

22 
19 
16 
12 
8.2 

5.5 
5.5 
6.9 
8.7 
6.9 

9.2 
9.0 
9.1 
9.7 
9.6 
9.5 

June. 

8.5 
8.7 
8.6 

ia5 

18 

12 
14 
16 
15 
15 

16 
15 
12 
12 
14.5 

14 
14 
15 
14 
12 

11 

11.5 

13 

13 

13 

11 
10 
10 
10 
14 

July. 

Aug. 

Sept, 

1      

8.3 
S.5 
8.8 
6.8 
2.5 

2.5 
2.8 
2.5 
1.6 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.2 
2.0 
2.0 

2.0 
1.8 
1.8 
1.8 
1.8 
2.8 

2.8 
3.0 
2.8 
8.5 
4.8 

3.8 
8.8 
3.8 
4.6 
4.6 

3.8 
5.0 
2.3 
1.5 
1.0 

1.3 
1.5 
.3 

3.3 
3.9 
2.3 
2.5 
8.0 

8.2 
3.0 
2.8 
2.1 
2.2 

2.0 
2.2 
2.1 
2.2 
2.3 

2.1 
2.8 
2.3 
2.1 
1.5 

1.6 
3.9 
13 
16.5 
16.5 

14.5 

17 

12.5 
7.5 
9.7 

14 

18.5 
19.5 
6.3 
4.7 
15.5 

12 

16.5 

21 

21 

17.5 

.2 
.0 
.0 
.0 
.0 

.0 

.0 

1.5 

3.4 

17 

11.5 

16.5 

18 

20.5 

20.5 

20.5 
20.5 
18 

18 
18 
18 
18 
18 

18.5 

18.5 

18.5 

18 

18 

17 

16.5 

16 

15 

14 

17.5 
18.5 

18.5 
18.5 
18.5 

21 
20 
19 
18 
18.5 

19.5 

18.5 

18 

18 

18.5 

18.5 

18 

18.5 

18.5 

18 

18 

18 
18 
18 
18 
18.5 

18,5 
18.5 
19.5 
20.5 
21.5 

21.5 

21.5 

21.5 

22 

22 

20.5 

10.5 

10.5 

10 

10 

15 

10 
9.4 
8.1 

13 

13.5 
9.5 
8.5 
8.0 

9.0 
8.5 
li.5 
12.5 
14 

13.5 
13 
9.5 
11 
10.5 

9.5 
11 
8.0 
8.2 
8.5 

8.0 
8.0 
7.5 
9.0 
12 

10 

10 

10 
9.8 
9.2 
9.8 

10 
8.0 
8.0 
9.8 
9.2 

8.2 
8.0 
8.0 
8.5 
10 

9.8 
9.2 
8.8 
7.2 
7.7 

7.0 
7.2 
5.5 
6.8 
7.0 

7.2 
6.8 
6.0 
4.9 
6.5 

8.8 
6.0 
5.8 
5.8 
7.0 
7.2 

1.4 

S 

10 

8    

7.5 

i        

8.5 

5 

6 

9.0 

7.2 

7 

11 

8 

8.8 

9 

7.2 

10          

9.0 

11       

9.0 

12 

9.0 

13 

9.0 

14 

1.9 

15 

1.5 

W 

1.9 

17 

1.9 

18 

6.0 

19 

5.1 

» 

5.1 

a 

6.5 

22 

6.5 

23 

6.2 

M 

3.3 
4.1 

4.6 
8.3 
3.8 
3.8 
4.1 
8.7 

7.0 

3S 

7.0 

» 

7.5 

27 

6.2 

as 

8.9 

% 

4.8 

30 

4.3 

31 

NoTK. — See  "Accuracy"  in  station  description. 
iee3rd  Nov.  19  to  Dec.  23;  probably  no  flow. 


Discharge  Oct.  1>2  and  Dec.  31  interpolated.   No 


MonOdy  discharge  of  San  Diego  flume  near  Lakeside,  Cal.,  for  the  year  ending  Sept,  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 

Acca* 

Maximum. 

VfT'^innin- 

Mean. 

acr»^t). 

racy. 

October 

6.3 

1.6 

2.32 

143 

C. 

November. 

5.0 

.0 

1.81 

106 

C. 

Deoanber 

4.6 

.0 

.99 

61 

Juamry 

17 

1.5 

5.68 

849 

B. 

Febmiy 

21 

.0 

11.4 

633 

B. 

MHdi... 

21 

14 

18.0 

1,110 

B. 

April 

22 
22 

8.1 
5.2 

16.8 
12.7 

1,000 
781 

B. 

1^:       :..:..: ::...:.:...:...:.. 

B. 

Jni 

16 

8.5 

12.5 

744 

B. 

m 

14 

7.5 

10.1 

621 

B. 

Angost 

10 

4.9 

7.61 

468 

C. 

September. 

11 

1.4 

&31 

375 

C. 

The  year 

22 

.0            8.84 

6,390 
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S0T7TH  FORK  OF  BAS  DZZOO  RZVZ&  VBAK  ALFZR,  OAL. 

Location.— In  the  NE.  J  sec.  10,  T.  15  S.,  R.  2  E.,  in  Capitan  Grande  Indian  Keserva- 
tion,  San  Diego  County,  about  half  a  mile  above  junction  with  San  Diego  Hiver, 
and  4  miles  north  of  Alpine. 

Drainage  area. — 44.5  square  miles  (measiired  on  topographic  maps). 

Records  available.— January  1,  1913,  to  September  30,  1915,  when  station  was 
discontinued. 

Gage.- Sanders  <&  Rising  water-stage  recorder  on  left  bank  about  100  feet  below  intake 
of  South  Fork  flume.  Vertical  staff  fastened  to  outside  of  gage  well  was  read 
during  practically  the  entire  season  by  patrolman  of  Cuyamaca  Water  Co.,  as  the 
water-stage  recorder  was  not  operating  satisfactorily. 

Discharge  measurements. — ^Made  from  bridge  1,500  feet  below  gage  or  by  wading. 

Channel  and  control. — Solid  rock  and  gravel;  rough. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  and  period 
1913-1915,  5.0  feet  during  morning  of  February  11,  1915  (discharge,  242  second- 
feet);  no  flow  during  several  months  each  year. 

Diversions.— ^outh  Fork  flume,  which  heads  above  the  station,  diverts  water  into 
San  Diego  flume. 

Regulation. — None. 

AocuRAOT.— Rating  curve  fairly  well  defined,  but  the  gage-height  record  not  complete. 
Water-stage  recorder  was  in  operation  only  for  a  few  days  during  the  season. 
Daily  discharge,  for  periods  not  covered  by  gage  heights,  estimated  by  comparison 
with  records  of  flow  at  adjacent  stations.    Results  fair. 

Discharge  measuremenU  of  South  Fork  of  San  Diego  River  near  Alpine ,  CaL,  during 
the  year  ending  Sept,  SO,  1915. 


Date. 

Made  by- 

Oace 
height. 

Db- 
charge. 

Date. 

Hade  by— 

hK^U 

Db- 
cfaarsa. 

Feb.    3 

F.C.Ebert 

Feet, 

2.30 

.7 

8ee,^t. 
38 
al 

Har.  18 
25 

R.W.Day 

Feet, 

.0 

6 

do 

do 

.0 

a  Estimated. 


Daily  discharge ^  in  second-feet,  of  South  Fork  of  San  Diego  River  near  Alpine,  Cat, 
for  the  year  ending  Sept,  SO,  1916. 


Day. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

15 
40 
36 
6 
.7 

4!  4 

217 
76 
50 
40 
25 

106 
113 
71 
38 
24 

21 
24 

7.6 
.5 

6 

3.6 
4.6 
3.6 
2.5 
2.5 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.7 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

44 

25 
0.6 
24 
146 

71 
39 
18 
14 
9.6 

3.6 
1.6 
.5 
.2 
1.5 

0.1 

16 

30 
40 
36 
20 
24 

44 

24 
24 
20 
10 

12 
11 
10 

1.6 
.0 
.0 
.0 
.0 

.0 
.0 
.4 

.6 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 

9.6 
14 

5 

.5 
.0 
.0 
.0 
44 

0.8 
.2 

3.5 
.4 
.2 

.0 
.0 
.0 
.0 
.0 

.1 

0.1 

2 

17 

8 

18 

4 

19 

5 

20 

6. 

21 

0.1 
.5 
.0 
.0 
.0 

.0. 
.0 
.1 

20 
146 

24 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

27 

12 

.0 

13 

28 

.0  , 

14 

2» 

.0  1 

16 

30 

.0 ':::::: 

31.. 

.0 

Note.— See  "Accuracy"  in  station  description.   River  dry  Oct.  1  to  Jan.  20  and  June  17  to  Sept. 
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Monthly  ditcharge  of  South  Fork  of  San  Diego  River  near  Alpine,  Cal.,  for  the 

ending  Sept.  SO,  1915, 

45 

year 

Month. 

Diacfaarge  in  seoond-Ceet. 

Run-off 
(total  in 
acre^eet). 

Accu- 

lilltTllHllfW. 

jununum* 

Mean. 

racy. 

October 

0.0 
.0 

ao 

.0 
.0 
.0 
.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

ao 

.0 
.0 
6.15 
29.3 
14.1 
2.46 
13.3 
.05 
.0 
.0 
.0 

0 

0 

0 

378 

1,630 

867 

146 

818 

3 

0 

0 

0 

November 

Peownber 

.0 

14« 

217 

113 
44 

146 
.1 
.0 
.0 
.0 

Jmauj 

February 

M»«h, 

D. 
D. 
C. 
C. 
C. 

And] 

£:::::::::;::;:::::::::::::::::::::::::;;;:;;;; 

Jolj 

Angust 

Sibber 

Tlieywr 

217      1                .0  1         5.30 

3,840 

SOVTH  FORK  FLUKX  HEAR  ALPZVX,  CAL. 

Location.— In  the  NE.  J  aec.  10,  T.  15  S.,  R.  2  E.,  in  Capitan  Grande  Indian  Reeer- 
vation,  San  Diego  County,  100  feet  below  diversion  dam,  about  half  a  mile  above 
mouth  of  South  Fork  of  San  Diego  River  and  4  miles  north  of  Alpine. 

Rbcohds  availablb.— January  10,  1913,  to  September  30,  1915,  when  station  was 
discontinued. 

Gaoe.— Sanders  &  Rising  water-stage  recorder  on  left  side  of  flume  100  feet  below 
intake.  Vertical  sta£F  tiutened  to  flume  at  same  site  is  read  occasionally  by 
patrolman  of  the  Guyamaca  Water  Co. 

DiscHABOB  MBA8UBBMBNT8.— Made  from  foot  plank  acroes  flume  at  gage. 

Chahnbl  and  contbol. — ^As  gage  is  only  a  short  distance  above  wasteway,  the 
velocity  depends  laigely  on  position  of  this  gate. 

ExTBEMBS  OF  DISCHABOB.— The  maximum  discharge  of  the  flume,  1913-1915,  was  28 
second-feet  May  10  and  11, 1915. 

AocuBACT. — Current-meter  measurements  frequent,  but  owing  to  changes  in  the 
opening  of  the  wasteway  they  do  not  determine  a  well-defined  curve;  daily 
dischaige  for  greater  part  of  year  computed  by  indirect  method  for  shifting  con- 
trol. Record  from  staS  gage  readings  except  February  7-10,  March  4  to  May  12, 
and  June  2-23.    Results  fair. 

South  Fork  flume  is  a  feeder  for  San  Diego  flume.  When  water  is  not  needed 
it  \B  wasted  into  South  Fork  of  San  Diego  River  a  short  distance  below  gage  in 
flame. 
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Ducharge  measurements  of  South  Fork  flume  near  Alpine^  Cat.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 


Made  by— 


heJ^t. 

Dis- 
charge. 

Date. 

Feet. 

See.-n. 

1.20 

a  8. 7 

Apr.  22 

.65 

7.6 

28 

.89 

8.6 

May  5 

.70 

10.2 

12 

.97 

9.7 

19 

.78 

12.1 

26 

1.18 

23 

June  2 

1.10 

15.8 

9 

.60 

8.1 

16 

.73 

9.8 

23 

.60 

8.4 

30 

.80 

10.4 

July  10 

Made  by- 


Feb.  3 
6 
7 
18 
25 
4 
11 
18 
25 
31 
7 
14 


Mar. 


Apr. 


A.McClung. 
C.Ebert. 

..do 

W.Day.. 

..do..... 

..do 

..do 

..do 

..do 

C.Ebert. 
W.Day.. 
..do....... 


R.W.Day 

Day  and  MoClung 

MoClung  and  Harrltt. 

do 

....do 

....do 

....do 

....do 

....do 

....do 

D.A.McClung 

F.C.Ebert 


Feet, 

0.56 

.98 

».46 

el.  60 

tfl.43 

•  1.15 

.94 

«.78 

«.67 

.60 

.45 

.40 


8m^. 
12.9 
16.2 
24 
27 
23 
17.7 
14.7 
10.2 
8.3 
0.0 
3.6 
3.6 


a  Does  not  give  flow  past  gage  because  made  from  bridge  1,000  feet  below  gage  and  below  spillway, 
ft  Waste  rate  Inside  of  flume  about  20  feet  below  gage  partly  open;  sand  gate  in  dam  open;  large  flow 
in  river;  "  Head  gate  dam  full  of  water." 
«  Waste  gate  partly  open;  sand  gate  in  dam  open, 
tf  Waste  gate  partly  open;  sand  gate  in  dam  partly  open. 
t  Waste  gate  partly  open. 

Daily  discharge ,  in  second-feet,  of  South  Fork  flume  near  Alpine,  Col.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

0.0 
.0 
.0 
.0 
.0 

.01 
.01 
.01 
.01 
.01 

.03 
.06 
.05 
.05 
.05 

.06 
.05 
.06 
.0 
.0 

1.0 
3.7 
.6 
.4 
.4 

.2 
1.8 
1.9 
2.0 
2.1 
15 

16 

18 

10.5 

15 

11 

8.9 
8.4 
6.4 
6.8 
8.4 

16 
16 
14 
13 
12 

11 
10 
10 
12 
14 

15 

12.6 

18 

14 

10 

19.6 

16 

13 

14 

12.5 

15.5 

14.6 

20 

20 
21 
22 
23 
23 

22 
23 
25 
19 
13 

13.5 

16 

14 

12.5 

11.5 

12 
13 
13.5 
12 

8.7 

9.0 
8.8 
9.2 

10 

10 
9.8 

10.5 

10 

10.6 
8.0 
8.1 

8.2 
8.4 
7.2 
7.0 
6.8 

6.4 
6.0 
6.6 
6.7 
10.5 

10.6 

10 

11 

12 

13 

13 
13 
17 
16 
15 

16.6 

16.5 

16 

21 

22 

16 
19 
20 
24 
24 

26 
26 
27 
27 
28 

28 
27 
27 
24 
24 

24 
22 
22 
24 

21 

19 

18 

17.6 

17 

17.6 

17.6 

17 

16 

16 

15 

14.6 

16 
16 
14 
14 
13.5 

18 

12 

10.6 
9.6 
9.0 

9.8 
9.1 
8.9 
8.8 
8.6 

7.9 
7.4 
6.8 
6.6 
6.2 

6.9 
6.7 
6.6 
6.6 
6.0 

4.6 
4.0 
3.6 
8.4 
3.4 

3.8 
3.6 
8.7 
3.6 
3.4 

8.3 
3.0 
2.7 
3.3 
2.1 

L8 
.5 
.5 
.6 
.4 

.4 

.8 
.8 
.3 
.3 

.3 
.3 
.3 
.8 
.4 

.5 
.4 

.8 
.3 
.3 
.3 

0.3 

2  

.3 

3     

.3 

4 

.8 

6  

.3 

6 

.3 

7 

.3 

8  

^1 

9   

.1 

10 

.0 

11 

.0 

12 

.0 

13      

.0 

14 

.0 

15 

.0 

16  

.0 

17     

.0 

18 

.0 

19   

.0 

20     

.0 

21    

.0 

22 

.0 

23 

.0 

24   

.0 

26 

.0 

26 

.0 

27 

.3 

28 

S:::::::::::::::::::::::::::::::::::: 

.1 
.0 

:2 

NOTK.— Diseharge  determined  as  follows:  Jan.  1  to  Feb.  6,  from  poorlv-deflned  rating  ounre;  July  11 
to  Aug.  28,  from  fairly  welMeflned  rating  curve.  See  "Aoouraoy"  in  station  description.  No  flow  OeU  1 
to  Deo.  31  and  Bept.  1-30. 
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Monikly  di$charge  of  South  Fork  of  San  Diego  flume  near  Alpine^  Col,,  for  the  pear  ending 

Sept.  SO,  1915. 


Month. 

DlBcharg0  in  second-feet. 

Ron-off 
(total  in 
acre-leet). 

Accu- 

Mftximum* 

Minimum. 

Mean. 

racy. 

October. '. 

0.0 
.0 
.0 

15 

19.5 

25 

22 

28 

16 
3.8 
.3 
.0 

0.0 

.0 

.0 

.0 

6.4 

8.7 

6.6 

14.6 

3.4 

.2 

.0 

.0 

0.0 

.0 

.0 

.953 
13.0 
16.2 
11.4 
21.4 
8.43 
1.27 

.07 

.0 

0 

0 

0 

59 

722 

935 

678 

1,320 

602 

78 

4 

0 

Deoember 

)uiw ::.::::::::::::::   ::::::::: 

D. 

Fiibnitfy 

D. 

Math.' :.:.:.:::::::::::::::::::::: 

C. 

Anrfl 

C. 

1^. 

C. 

Jane.:...::.::::::::::::::::::::::::::::::::::::::: 

C. 

/qIt .... 

D. 

Ai«u5t :...:.... 

D. 

September 

T\»  year 

28                      .0 

5.93 

4,300 

SAV  VICBVTS  CKBXS  AT  FOSTX&,  OAL. 

Location. — In  sec.  31,  T.  14  S.,  R.  1  E.,  at  old  diversion  dam,  San  Diego  County, 
about  three-eighths  of  a  mile  above  Foster. 

Drainage  area. — 74.9  square  miles  (measured  on  topographic  maps). 

RicoRDs  available. — January  29  to  April  4, 1915,  when  station  was  discontinued. 

Gags. — Vertical  sta£F  in  two  sections  fastened  to  solid  rock  on  right  bank  about  25 
feet  above  dam;  read  twice  a  day  by  A.  E.  Michael. 

DiscHAROB  MBASUREMBNTS. — Made  from  foot  bridge  at  Foster  or  by  wading  near  gage. 

^'hannel  and  control. — Sand,  gravel,  and  rock.    Concrete  dam  forms  control. 

Extremes  of  discharge. — Maximum  stage  reported  during  the  year,  6.5  feet  Feb- 
ruary 11  (discharge,  1,190  second-feet);  no  flow  for  several  months  during  the 
year. 

Diversions. — None. 

Regulation  . — None. 

AociTRACT. — Rating  curve  well  defined.  Results  good  for  period  covered  by  gage- 
height  record. 

DMarge  measurements  of  San  Vicente  Creek  at  Foster,  Cal.,  during  the  year  ending 

Sept.  SO,  1915. 


Dtte. 


2 
3 

4 
6 
8 

2S 

4 
ft 


Iter. 


Made  by— 


F.C.  Ebert. 

do., 

do. 

.do.. 


do 

do 

D.L.Lee 

F.C.Ebert 

Ebert  and  Keenan. 


J«  '  F.C.Ebert. 


Fed. 
3.71 
3.39 
3.23 
5.36 
4.00 
3.49 


3.4« 
3.44 
3.35 
3.30 


Dis- 
charge. 


148 
66 
37 

733 

237 
98 
50 
27 

102 
90 
72 
66 


Date. 


Mar.  19 
26 
27 
29 
30 
2 
4 
5 
9 
May  17 
June    1 


Apr. 


Madcby- 


R.  W.  Day. 

— do 

F.C.Ebert 

....do 

R.  W.  Day. 

— do 

W.E.  ~ 
Lee  and  Sleppy 
R.  W.  Day. 
F.  C.  Ebert 
D.L.Lee.. 


Feet. 
3.00 
2.78 
2.73 
2.80 
2l70 
2.63 
3.60 
3.68 
2.63 
l80 
S.41 


Dis- 
charge. 


aee.-ft. 
38 
16 
16 
16 
13 
11 
13 
10 

7.8 
38 

6.0 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge^  in  second-feet^  of  San  Vicente  Creek  at  Foster,  Cal.,  for  the  year  ending 

Sept.  30, 1915, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

37 
723 
237 
98 
50 

40 
30 
37 
20 
438 

783 
832 
115 
89 
90 

135 
178 
103 
90 
78 

71 
67 
01 
64 
62 

60 
49 
44 
89 
35 

12 
11 
10 
10. 

16 

92 
94 
81 

74 
96 

89 
78 
69 
62 
104 

84 
64 
64 

83 
30 
28 
25 
22 

20 
20 
19 
19 
16 

16 
16 
20 
18 
16 
14 

2 

17.. 

3 

18 

4 

19 

5 

20. 

0 

21 

7    

22 

g       

23     

0   

24 

10 

26 

11       

26 

12 

27. 

13       

28 

14 

29 

148 
500 
66 

15 

80 

31 

Note.— Dischar^  Jan.  29  to  Feb.  9,  estimated  from  results  of  discharge  measurements  and  by  com> 
parison  with  records  of  flow  for  San  Die^o  Rhrer  at  Lakeside;  Feb.  15. 16,  and  37,  Mar.  18, 19, 36, 27,  and  31 
and  Apr.  3,  estimated  by  comparison  ^th  records  of  flow  at  Lakeside. 

Monthly  discharge  of  San  Vicente  Creek  at  Foster,  Cal.,for  the  year  ending  Sept.  30, 1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accn» 

Maximum. 

Minimum. 

Mean. 

racy. 

February ,             783 

March '             178 

20 
14 

149 
47.0 

8,280 
3,890 

B. 
B. 

SAN  DIEGXJITO  KIVEK  BASIN. 
SAVTA  TSABEL  CREEK  ITEAR  SAVTA  YSABEL,  OAL. 

Location. — ^At  bridge  on  Santa  Yeabel- Warner  Springs  road,  in  Santa  Ysabel  grant, 
San  Diego  County,  about  IJ  miles  north  of  Santa  Ysabel. 

Drainage  area. — 12,8  square  miles  (measured  on  topographic  maps). 

Records  available. — August  29,  1913,  to  September  30,  1914,  when  station  was  dis- 
continued.   Discharge  measurements  only  for  1914-15. 

Gage. — ^Vertical  staff  fastened  to  left  abutment  of  bridge. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Bed  rock  and  boulders.  October  6,  1913,  a  concrete  con- 
trol (PI.  Ill,  A)  was  built  across  the  channel  just  below  gage. 

DrvTERSiONS. — ^A  small  ditch  to  divert  water  for  irrigation  was  constructed  during  the 
summer  of  1914  a  short  distance  above  station. 

Regulation  . — None. 
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A.    NOTCHED  CONCRETE  CONTROL  ON  SANTA  YSABEL  CREEK  NEAR  RAMONA,  CAL. 


B.    CONCRETE  WEIR  ON  SAN  LUIS  REY  RIVER  NEAR  MESA  GRANDE,  CAL. 
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DMarge  measuremenU  of  Santa  Ysabel  Creek  near  Santa  Ysdbel,  Osi.,  during  the  year 

ending  Sept,  SO,  1915, 


Dtte. 

Madeby- 

Ga«6 
hei^t. 

Dfa. 
charge. 

Date. 

Made  by- 

hei^t. 

DIa- 
charge. 

Oct  11 

F.C.Ebert 

Feet, 
0.71 
1.04 
1.30 

.97 
1.50 
1.15 

.80 

Stc.-fl. 

0.4 
14 
31 

9.3 
55 
24 

5.0 

July  10 
10 
28 

Aug.    2 

Sept.  10 

F.CEbert 

Feet, 

.82 
.8« 
.70 
.76 
.72 
.82 

Sec/i. 
3.1 

Feb.    8 

W.  J.Isbell 

W.J.Isbell 

3.3 

Hir.    6 

F.CEbert 

do 

do 

do 

do 

1.0 

Apr.  23 
Ibir  13 
Jime   2 

2B 

W.J.Isbefl 

.8 

do 

do 

do 

.6 
1.8 

SAITTA  TSABXL  CKBXK  mLOt  XSSA  G&AirDE,  CAL. 

Location.— In  the  NW.  J  sec.  21,  T.  12  S.,  R.  2  E.,  at  Sutherland  dam  site,  San 
Diego  County,  about  1  mile  below  Sutherland,  1^  miles  above  mouth  of  Black 
Canyon  Creek,  and  4)  miles  southwest  of  Mesa  Grande. 

Drainage  area. — ^.4  square  miles  (measured  on  topographic  maps). 

Records  available. — December  29,  1912,  to  September  30,  1915. 

Gage. — ^Friez  water-stage  recorder  on  right  bank  just  above  Sutherland  dam  site. 

Discharge  measurements. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Shifting  sand.  A  concrete  control  was  constructed  at  an 
outcrop  of  bedrock  20  feet  below  gage.  Both  banks  are  high,  covered  with  brush 
and  probably  not  subject  to  overflow.    Point  of  zero  flow,  zero  on  gage. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
4.53  feet  at  12.30  a.  m.  February  11  (discharge,  1,040  second-feet);  minimum  dis- 
charge, estimated  0.2  second-foot  October  1  (water-stage  recorder  not  in  operation). 
1912-1915:  Maximum  stage  recorded  February  11,  1915  (see  preceding  para- 
graph); no  flow  October  1-2,  1913,  August  12-29,  and  September  ft-13,  1914. 

Diybrsions. — None  of  any  importance  above  station. 

fUouLATioN. — None. 

AccuRACT. — Sand  occasionally  collects  at  the  artificial  control  and  causes  slight 
changes  in  stage-discharge  relation.  Discharge  for  period  March  3  to  September  30 
determined  by  indirect  method  for  shifting  control  and  from  rating  curves  covering 
shOTt  periods.    Results  good. 

Diickargf  measurement*  of  Santa  Ysabel  Creek  near  Mesa  Grande^  Cal,,  during  the  year 
ending  September  SO,  1915. 


Date. 


Dee.  14 

hn.  18 
25 

F«b.  22 

Mar.  8 
U 
22 

Apr.  5 
12 
19 

Ifoy  11 
25 

Jane    i 


Made  by— 


0«ce 
hei^t. 


D.  A.  McQung. 

— do 

....do 

R.W.Day... 

do........ 

....do 

....do 

....do 

....do 

....do 

W.  J.Isbell... 

....do 

....do 


Feet, 

0.47 
.46 
.73 
1.40 
1.38 
1.19 
L06 
LOT 
.91 
.90 
LliO 
1.27 
Lll 


Db- 
charge. 

Date. 

Sec-n. 

8.3 

June   0 

2.7 

29 

13 

July  13 

84 

20 

100 

27 

60 

Aug.    8 

51 

10 

31 

17 

25 

24 

25 

31 

129 

Sept.  14 

78 

21 

63 

28 

Madeby- 

bei^t. 

Feet, 

W.  J,  Isbell. 

0.96 
.81 

do 

, 

do 

.66 

do 

.65 

do 

.61 

do 

.56 

do 

.49 

do 

.49 

do 

.47 

do 

.46 

do 

.51 

do 

.45 

.46 

do 

Dis- 
obaige. 


Sec-ft* 

89 

17 

10 
9.9 
7.8 
6.4 
3.4 
3.4 
3.4 
3.2 
4.7 
2.9 
2.9 


786"— 18— W8P411- 
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SUBPACE  WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge ^  in  second-feet ^  of  Santa  Ysabel  Creek  near  Mesa  Grande,  CaL^/or  the 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Ffeb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

*pt. 

1 

a2 

.6 

.8 
1.1 
1.4 

1.4 
1.4 
1.4 
1.4 
1.1 

.9 
.8 
.5 
.6 
.5 

.5 
.5 

.6 
.7 
.5 

.8 
1.3 
1.2 
.8 
.5 

is 

0.9 
.9 

1.0 
.8 
.7 

.5 
.6 
.5 
1.3 
2.7 

2.6 

\X 

1.9 
1.7 

1.5 
1.3 
1.1 

.8 
.7 

.7 
.7 
1.1 
1.3 
1.3 

L4 
1.4 
1.4 
1.6 
1.6 

2.7 
4.1 
3.4 
3.4 
3.6 

3.4 
3.2 
2.7 
2.7 
2.5 

3.0 
6.2 
4.8 
3.2 
3.0 

3.2 
5.3 
6.7 
7.6 
7.6 

5.5 
6.7 
6.0 
5.5 
5.3 

5.3 
4.6 
3.9 
3.9 
3.9 
4.1 

4.1 
4.1 
4.4 
4.4 

4.8 

4.8 
4.6 
4.8 
5.5 
5.3 

3.4 
3.4 
3.4 
3.6 
8.4 

3.4 
3.6 
3.2 
3.2 
3.2 

3.4 

14 
7.6 
5.7 

10 

10 
8.1 
26 
471 

408 

78 

60 
278 
227 
107 

66 

53 
45 
42 
52 
455 

571 
332 
181 
121 
91 

112 
134 
130 
127 
192 

130 
93 
84 
112 
192 

136 
125 
123 

181 
215 
136 
130 
120 

110 
105 
100 
94 
115 

96 
88 
78 
69 
62 

62 
60 
58 
57 
53 

52 
51 
48 
47 
44 

43 
40 
40 
42 
40 
38 

37 
35 
84 
32 
31 

34 
36 
37 
35 
26 

27 
25 
25 
25 
30 

34 
29 
27 
26 
22 

00 
107 
63 
69 
62 

44 
44 
44 

60 
182 

255 
879 
268 
240 
540 

313 
251 
214 
180 
153 

125 
116 
108 
101 
99 

81 
98 
136 
103 
96 

91 
87 
77 
78 
76 

73 
70 
66 
66 
66 
62 

60 
66 
55 
64 
61 

47 
44 
41 
41 
39 

38 
37 
36 
35 
34 

31 
30 
29 
28 
28 

27 
26 
26 
23 
22 

21 
21 
19 
17 
16 

13 
13 
14 
14 
14 

14 
18 
12 
12 
11 

11 
10 
10 
10 
10 

10 
10 
10 
10 
9.5 

8 

8 

8 

7.6 

7.5 

7.5 
7.6 
6.5 
6.5 
6.5 
7 

6.6 

6.5 

6.5 

5 

4.6 

4.6 

8.5 

3 

8.5 

8.6 

3.5 

3 

8 

2.5 

2.5 

8 

8.6 

8.5 

3 

8 

8 

2 

1.6 

2.6 

3 

6.5 

7 

4.5 

4 

8.5 

3 

3 

2 

3 

3 

3 

4 

3.5 

5 

3.5 

6 

8.5 

7 

8.5 

8 

8.5 

0 

3.5 

10 

3.5 

11 

2.5 

12 

.6 

13 

1.5 

14 

4 

15 

4.5 

10 

4.5 

17 

4 

18 

1 

19 

3 

20 

3 

21 

3 

22 

3 

23 

8 

24 

3 

25 

8 

26 

8 

27 

8 

28 

8 

29 

8 

80 

3 

31 

Note.— Discharge,  Oct.  1  to  Mar.  2.  determined  from  a  fairly  well-defined  rating  curve.    See  also  "  Aocu- 
racy "  in  the  sUtion  description.    Dtooharge,  Oct.  1-4,  Nov.  11-16,  Feb.  1,  and  Mar.  4-7,  estimated. 

Monthly  discharge  of  Santa  Ysabel  Creek  near  Mesa  Grande,  Cal.^for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-leet. 


VatIiwiiih.    Ifinimnm. 


Rtm-ofT 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


1.4 
2.7 
7.6 

471 

571 

216 

182 

640 

60 

14 

7 

4.6 


a2 

.6 
2.5 
8.2 

42 

38 

22 

62 

16 
6.5 
1.5 
.6 


.2 


a78 

1.27 
4.39 
86.2 
166 
79.8 
44.4 
160 
84.4 
10.0 
8.77 
8.07 


43.0 


48 

76 

270 

2,230 


4,910 

2,640 

9,220 

2,050 

616 

232 

183 


31,100 


C. 
C. 
C. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
C. 
C. 
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SAVTA  Y8ABXL  O: 


HSA&  &AMOVA,  OAX^ 


Location.— In  the  NE.  J  sec.  27,  T.  12  S.,  R.  1  E.,  at  Pamo,  San  Diego  County,  1 
mfle  below  mouth  of  Temeecal  Creek,  4  miles  north  of  Ramona,  and  about  5  miles 
above  site  of  station  maintained  at  mouth  of  canyon  near  Escondido  from  1906  to 
1910. 

Drainage  a&ba. — 110  square  miles  (measured  on  topographic  maps). 

Records  available.— Febniuy  5,  1912,  to  September  30,  1915. 

Gage. — Sta£f  in  four  sections  on  left  bank  (short  vertical  section  at  control  read  at 
extremely  low  stages);  read  three  times  each  day  and  more  frequently  during 
floods  by  C.  M.  De  Venelle. 

DiBCHARQB  MEASUREMENTS. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  contbol. — Channel  composed  of  sand;  somewhat  shifting.  Novem- 
ber 19,  1912,  a  concrete  control  was  built  about  30  feet  below  gage. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  and  period  1912- 
1915,  8.05  feet  at  12.30  to  1.30  a.  m.,  February  11  (discharge,  3,330  second-feet); 
minimum  stage  recorded,  0.74  foot  October  1  to  7,  1914  (discharge,  0.1  second- 
foot). 

Diversions. — None  of  any  importance  above  station.  Water  is  diverted  from  Santa 
Ysabel  Creek  near  mouth  of  canyon,  5  miles  below  station,  by  East  San  Pasqual 
ditch,  which  takes  out  on  left  bank,  and  by  West  San  Pasqual  ditch,  which  takes 
out  on  right  bank  and  below  intake  of  East  San  Pasqual  ditch. 

Regulation.—-  None. 

Accuracy. — Results  good.  The  concrete  control,  except  for  short  periods  after  high 
water,  has  proved  very  effective. 

dMarge  measurementM  of  Santa  Y$abd  Creek  near  Ramona^  Cal.y  during  the  year  ending 

Sept.  SO,  1915, 


Date. 


Made  by— 


Ga« 
height. 


Dis- 
charge. 


Date. 


Made  by— 


Ga 
heic 


Dis- 
charge. 


Oct  12 
Dec  12 
Jul  U 
16 
17 
23 
M 
6 
7 
13 
20 
27 
6 
7 
12 
20 


Feb. 


Mtr. 


F.CEbert 

D.A.  McCliing.. 
LeeandSl^py. 
D.  A.  MoCIung. . 

do 

....do 

....do 

....do 

....do 

....do 

R.  W.Day 

....do.... 

....do 

Ebert  and  Day. . 

R.  W.  Day 

..-.do 


FeH. 
0.84 
1.^ 
1.16 
1.15 
1.15 
1.34 
1.26 
1.90 
1.82 
3.02 
2.23 
2.17 
2.27 
2.24 
2.11 
1.87 


0.2 
10 
5.8 
4.6 
4.1 
15 
11 
90 
82 
277 
152 
131 
157 
157 
119 
71 


May 

Apr. 


May 


27 

2 

9 

17 

7 

7 

7 

7 

8 

Jane    1 

July  13 

Aog.  10 

24 

Sept.  16 

28 


R.  W.Day.. 

do 

do 

do 

do 

do 

do 

do 

do 

W.  J.  lobeU. . 

do 

do 

do 

F.  a  Ebert . 

W.  J.  IsbeU. 

Feet. 
1.74 
1.72 
1.66 
1.61 
3.02 
3.06 
2.94 
2.98 
2.90 
1.84 
1.37 
1.15 
1.13 
1.14 
L14 


Sec-ft. 
64 
55 
45 
41 
326 
373 
815 
311 
287 
72 
14 
3.9 
3.0 
4.3 
4.1 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Dailp  diicharge,  in  second-feet,  of  Santa  Ymhel  Creek  near  Ramona,  CaL,for  the  year 

ending  Sept.  SO,  1915, 


Day. 


Oct.  Nov.  Dec.   Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept. 


1. 
2. 
8. 
4., 
5. 

6. 
7. 
8., 
9. 
10., 

11. 
12. 
13-, 
14. 
16. 

16. 
17. 
18.. 
19.. 
20. 

21.. 
22. 
23. 
24. 
26.. 

26.. 
27. 
28. 
29.. 
30.. 
31. 


0.1 
.1 
.1 
.1 
.1 

.1 
.1 
.2 
.2 
.2 

.6 
.6 
.5 
.4 
.4 

.4 

.4 

.5 
.6 
.6 

.9 
1.4 
1.6 
1.3 

.9 

.8 
.7 
.7 
.7 
1.1 
1.6 


1.9 
1.9 
1.4 
.2 
.4 

.4 

.4 

.3 

2.8 

18 

4.6 
3.4 
2.6 
2.4 
2.4 

1.8  I 

1.4 

1.3 

.7 

.6 


1.3 
1.3 
1.2 

1.3 
1.4 
1.8 
2.0 
2.2 


4.6 
4.6 
4.3 
3.8 
4.0 

4.3 
4.6 
4.0 
3.8 
4.3 

5.2 
10 
7.0 
5.5 
6.6 

6.6  I 
8.6 

12 
9.0 

10 

9.6 
8.0 
8.6 
6.7 
6.4 

7.0 
7.0 
7.0 
6.7 
6.8 
6.7 


6.8 

161 

6.8 

460 

6.8 

366 

7.0 

170 

7.6 

116 

7.0 

88 

6.4 

76 

6.8 

67 

7.0 

62 

7.6 

1,080 

6,1 

1,250 

6.8 

610 

6.1 

270 

6.1 

230 

6.4 

185 

6.8 

180 

6.8 

190 

6.6 

136 

4.9 

120 

4.6 

203 

5.6 

198 

26 

152 

13 

136 

10 

150 

19 

278 

17 

168 

13 

142 

21 
>55 

132 

278    66 

412 

223 

62 
56 


203 
184 


161 
152 
144 
134 
172 

136 
126 
113 
106 
97 


393 

64  I   628 

65  470 
376 
850 


60  438 

65  350 

52  I  283 

49  255 

44  I  220 


38, 

38  I 
38) 
42  I 
62 


190 
170 
160 
140 
135 


45  126 

41  ,  120 

88  226 

89  I  146 
38  '  130 


138 

263  , 
123  I 
142, 


74 
67 
74 
125 
412 


120 
110 
110 
103 
100 

90 
89 
82 
80 
79 
73 


62 
55 
64  ' 

64 
62 
49 
46 
44 

41 
41 
42 


37 
36 
84  I 
32 
32  ' 
I 
32 
82 
30 
28 
27  , 


26 
24 
25 
26 
24 

24 
I  '    23 
*    22 
22 
22 

19 
17 
16 
14 
14 

14 
14 
13 
12 
11 

9.6 
9 
9 
10 
9.5 

9.6 

9 

9 

9 

9.5 

9.6 


9 
8.6 

8 
8 
8 

7 

6 

6.6 

6 

4.5 

4.6 
4.6 
4.6 
4 

4 

8.6 

6 

6 

6.6 

6 

4.5 

4 

2.5 

8.5 

4 

110 
20 

9 

7 

8.5 

3 


3.5 
3.6 

4 
5 
6 

4 

4 

3.5 

3.5 

3 

2.5 
1.6 
1.6 
4.5 

4 

4 
4 

3.5 
8.5 

4 

4 

3.5 

3.5 

3.5 

5 

5.5 

6.5 

5 

6 

4.5 


Note.— Discharge,  except  as  noted  below,  determined  from  two  flairly  well-defined  rating  corves.    In- 
direct  method  for  shifting  control  used  Feb.  12-19  and  May  6-31. 

Monthly  dUcharge  of  Santa  Ysahel  Creek  near  Ramona,  Cal,,foT  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  in  second-feet. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 1.6 

November !•< 

December 12 

January '  915 

February 1,250 

March 412 

April 412 

May I  850 

June 74 

July 26 

August 110 

September 6. 6 

The  year 1, 250 


0.1 

.2 

3.8 

4.6 

62 

68 

38 

73 

27 
9 

2.5 
1.5 


0.57 
2.10 
6.45 
70.2 
259 
1-22 
81.6 
221 
47.0 
15.6 
9.26 
3.90 


35 

125 

397 

4,320 

14,400 

7,500 

4,880 

13,600 

2,800 

959 

669 

232 


I        68.7 


49,800 


SAN  DIEOUITO  RIVER  AT  BERITARDO,  OAL. 

Location. — ^At  highway  bridge  at  Bernardo,  in  San  Bernardo  grant,  San  Di^o 
County,  5  miles  below  junction  of  Santa  Ysabel  and  Santa  Maria  creeks,  and  16 
miles  above  mouth  of  river. 

Drainage  area. — ^266  square  miles  (measured  on  topographic  maps). 

Records  available. — ^April  17,  1912,  to  September  30,  1915. 

Gage. — Standard  chain  fastened  to  upstream  side  of  bridge  near  left  bank;  read 
twice  daily  by  S.  C.  Smith. 
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DiscHAROB  MEASUREMENTS. — Made  from  car  and  cable  30  feet  above  gage  or  by 
wading. 

Channel  and  control. — Composed  of  sand;  shifting.  Left  bank  subject  to  over- 
flow at  flood  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1912- 
1915,  17.8  feet  February  11  (discharge,  5,050  second-feet).  Practically  no  flow 
for  several  months  each  year. 

Divbrsidns. — East  and  West  San  Pasqual  ditches  divert  water  for  irrigation  from 
the  Santa  Ysabel  at  the  upper  end  of  San  Pasqual  Valley  (see  Santa  Ysabel 
Creek  near  Ramona).  Water  for  irrigation  is  also  pumped  from  wells  along  the 
river. 

Accuracy. — ^Discharge  determined  from  fairly  well-defined  rating  curves  and  by 
indirect  method  for  shifting  channels.    Results  fair. 

Diidiarge  measurements  of  San  Dieguito  River  at  Bernardo^  CaL,  during  the  year  ending 

Sept.  30,  1915. 


Date. 


Made  by- 


Jan. 
Fetk 


Mar. 


F.C.Ebert... 

do 

do 

do 

do 

do 


hei^t. 

Dis- 
cbarge. 

Date. 

Feet. 

Sec.-ft. 

t 

10.18 

O0.1 

Mar.  27 

11.83 

382 

Apr.    6 

14.47 

M,580 

10 

15.75 

c3,110 

May     6 

12.81 

861 

17 

12.16 

470 

20 

11.71 

368 

July     6 

11.35 

230 

7 

Made  by— 


F.C.Ebert.... 

....do 

R.W.Day.... 
C.  E.Hickok... 
F.C.Ebert..., 

....do 

W.  £.  Keenan . 
F.C.Ebert..-. 


Oase 
hei^it. 

Db- 
charge. 

Feet. 

atc-ft. 

10.40 

64 

ia50 

58 

10.21 

30 

12.52 

683 

10.89 

158 

11.01 

156 

9.70 

2.6 

9.67 

.8 

•  Estimated. 

^  15  second-feet  of  this  Is  estimated  flow  through  circular  culvert. 

e  25  seoond-feet  of  this  is  estimated  flow  in  third  channel. 

Ikaly  discharge  J  in.  ieeond-feet,  of  San  Dieguito  River  at  Bernardo,  Cal.^for  the  year  ending 

Sept.  30,  1915. 


Day. 

Jan. 

Feb. 

Mar. 

.\pr. 

May. 

June. 

July. 

Aug. 

1 

286 
1,060 
915 
352 
334 

226 
197 
183 
183 
1,840 

2,380 
740 
399 
318 
241 

226 
211 
211 
197 
197 

399 
211 
183 
183 
241 

271 
226 
183 

**  • 

318 
520 
336 
267 
234 

230 
198 
ISO 
165 
186 

220 
170 
148 
139 
120 

112 
104 

97 
100 

92 

68 
70 
64 
58 
60 

54 
57 

48 
126 
100 

68 
67 
67 
47 
60 

50 
46 
35 
27 
29 

29 
36 
29 
42 
56 

91 
72 
56 
42 
42 

42 
710 
382 
334 
242 

199 
199 
199 
303 
570 



860 
905 
770 
650 
1,250 

690 
482 
398 
366 
303 

272 
242 
213 

185 
185 

172 
172 
305 
207 
155 

145 
140 
130 
120 
115 

110 
100 
95 

85 
75 
70 

65 
65 
60 
60 
55 

50 
50 
46 
45 
40 

35 
85 
30 
30 
25 

20 
20 
20 
15 
15 

15 
14 
13 
12 

" 

10 
9 
8 
7 
6 

5 

4 
4 
3 
3 

2.5 

1 

1 

.5 
.5 

.5 
.4 
.4 
.3 
.3 

.2 
.2 
.2 
.1 
.1 

2 

3      .                



4 

5 

1 

7.                     

8 

9 

10 

11..                   1 

12 

13 : 

14 

15 

« ' 

17 

18 

19 

20 

n ' 

22 

23 

0.1 
•} 

1,080 

1,660 

432 

34 



:::::::: 

.V.V.'.V. 



2S 

3B 

27 

20 

28 

5 

20 

1 

10 

.5 

31 

Note.— River  praotioaUy  dry  Oct.  1  to  Jan.  21,  July  21  to  Aug.  26,  and  Sept.  1-30. 
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Monthly  discharge  of  San  Dieguito  River  at  Bernardo ^  Cal.,  for  the  y&xr  ending  Sept,  SO, 

1915. 


Month. 

Disdiarge  in  second-feet. 

Run-off 

Aoco- 

Maximum. 

Mininnim. 

Mean. 

J^^.  |~y- 

October 

November 

December 

January 

Febnuuy 

March 

0.0 

:8 

1,660 

2,380 

620 

710 

1,250 

65 

5 

20 

.0 

0.0 
.0 
.0 
.0 
183 
48 
27 
70 
6 
.0 
.0 
.0 

0.0 
.0 
.0 

102 

450 

153 

130 

322 
29.5 
.88 
.86 
.0 

0 

0 

0 

6,270 

25,000 

0,410 

8,270 

19,800 

63 
0 

C. 
C. 
C. 

April 

C. 

M^:::::::::::::::::::::::::::::::::::::::::::::: 

C. 

June 

D. 

July 

D. 

August 

September 

D. 

The  year 

2,380 

.0 

97.4 

70,600 

BI^OK  OAVTOV  CRBSK  NEAR  MESA  GRANDE,  CAL. 

Location.— In  the  NE.  J  sec.  17,  T.  12  S.,  R.  2  E.,  San  Diego  County,  1  mile  above 
junction  with  Santa  Ysabel  Creek,  and  about  4  miles  southwest  of  Mesa  Grande. 

Drainage  area. — 15.2  square  miles  measured  on  topographic  maps. 

Records  available. — February  14,  1913,  to  September  30,  1915,  when  the  station 
was  discontinued.  Discharge  measurements  only  for  the  years  ending  Septem- 
ber 30,  1913  and  1915. 

Gage.— Inclined  staff  on  left  bank. 

Discharge  measurements. — Made  by  wading  near  gage. 

Channel  and  control.— Solid  rock  and  boulders. 

Diversions. — None. 

Regulation  . — None. 


Discharge  measurements  of  Black  Canyon  Creek  near  Mesa  Grande^  Cal,^  during  ths  year 

ending  Sept.  30,  1915. 


Date. 


Jan.  18 
25 

Feb.  22 

Mar.  1 
8 
22 
29 

Apr.  5 
12 
19 

May  11 
25 

June    1 


Made  by— 


D.A.McClung., 

do 

R.W.Day.. 

do...... 

do 

do.. 

do 

do.... 

do.... 

....do.... 
W.  J.  IsbeU. 

do.. 

do.. 


Oaw 
helgit. 


Feet. 

0.37 

.80 

1.30 

1.72 

1.25 

.95 

1.00 

.85 

.80 

.79 

1.44 

1.15 

.99 


Dis- 
charge. 


Sec.-ft. 
0.6 
4.8 

24 

46 

25 
8.9 

11 
6.6 
4.8 
4.1 

33 

15 

11 


Date. 


Aug. 


June  29 
July  13 
20 
27 
3 
10 
17 
24 
31 
Sept.  8 
14 
21 
28 


Madeby- 


W.  J.  IsbeU 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Oart 
hei^t. 


Feet. 
0.70 
.56 
.50 
.45 
.40 
.25 
.29 
.27 
.28 
.30 
.33 
.29 
.29 


Dis- 
charge. 


See.-/t. 
2.9 
1.4 
.9 
.6 
.6 
.1 
.3 
.1 
.2 
.1 
.4 
.4 
.3 


TEMSSCAL  OBBSK  NSAB  ALICOVD,  CAL. 

Location.— In  the  NW.  J  sec.  23,  T.  12  S.,  R.  1  E.,  San  Diego  County,  about  400 
feet  above  junction  with  Santa  Ysabel  Creek,  and  li  miled  south  of  Almond. 

Drainage  abea. — 31.5  square  miles  (measured  on  topographic  maps). 

Records  available.— February  15,  1913,  to  September  30,  1915,  when  station  was 
discontinued.    (Discharge  measurements  only  for  year  1912-13.) 

Gaoe. — Inclined  staff  on  right  bank;  read  about  twice  a  week  by  an  employee  of 
Volcan  Land  &  Water  Co. 
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Discharge  msasurbmbnts. — Made  by  wading  near  gage. 

Channel  and  control. — Shifting  sand. 

Extremes  of  discharge. — Record  too  incomplete  to  show  maximum  stage  during 
year  or  period;  maximum  mean  daily  dischaige  for  year,  estimated  125  second- 
feet  February  11;  minimum  discharge  estimated  at  0.1  second-foot  in  October, 
November,  and  August. 

Maximum  mean  daily  discharge  for  period  estimated   at   300  second-feet 
February  21, 1914;  practically  no  flow  for  several  months  each  year. 

Diversions. — None. 

Regulation. — None 

Accuracy. — Discharge  for  periods  in  which  gage  was  not  read  estimated  by  inter- 
polation between  current-meter  measurements  and  by  comparison  with  the  record 
of  flow  of  Santa  Ysabel  Creek  near  Ramona.    Results  poor. 

Dudkorge  meaauremenU  of  TeJMscal  Creek  near  Almond,  Ccd,,  during  the  year  ending 

Sept.  SO,  2915. 


Date. 

Made  by- 

hei^. 

Dis- 
charge. 

Date. 

Made  by— 

». 

Dis- 
charge. 

P,  A    M<^rhin(^ 

Feet. 

1.00 
1.07 
LOS 
LS2 
2.48 
2.01 
L90 
L57 
L30 

Sec-ft. 

0.6 
.6 
.9 
8.6 
36 
20 
16 
23 
14 

Mar.  20 

Apr.    2 

17 

17 

June    1 

July  13 

Aug.  10 

21 

Sept.  28 

R.W.Day 

Feet. 

1.25 

.94 

.71 

.71 

.68 

-.14 

-.37 

-.31 

-.36 

Sec.-ft. 
12 

i»n.    10 

do 

do 

do 

W.J.IsbeU 

6.9 

17 

24 

Feb.    6 

do. : 

do 

do 

do. 

R.W.Day 

4.6 
4.4 

8.8 

13 
20 

do 

do 

do 

do 

L5 
.1 

27 

do. 

.8 

Mar.    6 

12 

do. 

do 

.4 

DaUy  discharge f  in  second-feet ,  of  Temescal  Creek  near  Almond,  Cal.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

ai 

ai 

2.0 
1.0 

i!o 

!4 

a4 

.5 
.6 
.6 
.5 

.5 
.6 
.5 
.6 
.5 

.6 
.5 
.5 
.6 
.5 

.6 
.8 
1.0 
1.0 
LO 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.9 
.8 
.7 
.6 

a5 
.5 
.5 
.5 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.7 
2.5 
1.5 

.9 
2.0 

1.5 
1.5 
2.0 

75 

40 

12 

8 
20 
15 
12 
10 

8.5 
7.5 
7 
7 
75 

12S 
50 
36 
25 

18 

18 
19 
14 
12 
20 

20 
15 
14 
16 
25 

17 
16 
13 

30 
40 
34 
24 
23 

23 
20 
18 
16 
18 

15 
14 
13 
12 
12 

11 
11 
11 
12 
12 

12 
12 
11 
11 
11 

12 
12 
11 
10 
9 
8 

7 
7 
7 

7 

7 

8 
7 
6 
6 
5 

5 
5 
5 
5 
5 

5 
4.5 

4 
4 

4 

10 
15 
10 
10 
8 

7 

7 

7 

12 
40 

52 
65 
57 
40 
33 

80 
27 
25 
24 
23 

22 
22 
22 
21 
21 

20 
20 
19 

18 
18 

18 
18 
17 
17 
16 

15 
14 
13 
12 
11 
11 

9 
10 
10 

9 

9 

8 
8 
8 

7 
6 

6 

6    • 
5 
5 
5 

5 
4 

4 
4 
4 

4 
4 
4 
4 
3.5 

8.5 
8.5 
3.5 
3.5 
8.5 

3.5 

3.5 

3 

3 

3 

3 

X5 

%& 

2.5 

2 

2 

2 

1.5 

1.5 

1.5 

1.5 

1 
1 
1 
1 

1 

1 

1 

.9 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

a8 

!8 
.8 

16 
1 

.5 
.5 
.4 
.4 

a3 

2 

.3 

3 

.3 

4 

.3 

5 

.3 

6 

.3 

7 

.3 

S 

.3 

9 

.3 

10 

.3 

11 

.3 

12 

.3 

13 

14 

15 

16 

17 

18 

19 

» 

n 

22 

23 

2 

1> 

2r, 

27 

2H 

29 

30 

31 

Digitized  by 


Google 


56  SURFACE  WATER  SUPPLY,  1^15,  PART  XI. 

Monthly  discharge  of  Temescal  Creek  near  Almond,  Cal. .  for  the  year  ending  Sept.  30^  1915, 


Month. 

Discharge  in  second-feet. 

Run-off      .  -_, 

Maximum. 

Minimum. 

0.1 
.1 
.4 
.5 
7 
8 
4 
11 
3.5 
.8 
.1 
.3 

Mean. 

acre-feet). 

racy. 

October 

November 

December 

January 

February 

March 

April 

0.2 
2.0 
1.0 

75 
125 

40 

40 

65 

10 
3..i 

15 
.4 

0.11 

.43 

.70 

4.88 

23.0 

15.4 

7.98 

23.9 

5.63 

1.68 

.83 

.35 

26 
43 
300 
1,280 
947 
475 
1,470 
335 
103 
51 
21 

D. 
I>. 
D. 
D. 

May...:::.::.::: :::::::::.::::.   ::: 

P. 

June 

D. 

July 

D. 

August .... 

D. 

September 

The  year 

125 

.1 

6.98 

5,060 

OUSJITO  CREEK  NEAR  ESCONDIDO,  CAL. 

Location. — In  northwest  comer  sec.  35,  T.  12  S.,  R.  1  W.,  San  Di^o  County,  at 
highway  bridge  on  road  through  San  Pasqual  Valley  from  Escondido  to  Ramona, 
one-fourth  mile  above  junction  with  Santa  Ysabel  Creek,  and  about  7  milee 
southeast  of  Escondido. 

Drainage  area. — 27.6  square  miles  (measured  on  topographic  maps). 

Records  available. — Febniary  8  to  September  30,  1915,  when  station  was  discon- 
tinued. 

Gage. — Vertical  staff  fastened  to  willow  tree  on  right  bank  15  feet  above  bridge; 
read  once  a  day  by  J.  E.  Dailey. 

Discharge  MEASUBBMENra.— Made  from  bridge  or  by  wading. 

Channel  and  control. — Composed  of  sand;  very  shifting.  At  high  stages  water 
overflows  the  highway  at  several  points  as  channel  at  bridge  is  inadequate. 

Extremes  op  discharge. — Maximum  mean  daily  discharge  during  year,  estimated 
118  second-feet  February  10;  no  flow  for  several  months  during  year. 

Diversions. — A  small  ditch  diverts  water  for  irrigation  above  station. 

Regulation  . — None. 

Accuracy. — Discharge  determined  by  indirect  method  for  shifting  control  and  from 
poorly  defined  rating  cur\^es  covering  short  periods.     Results  poor. 

Discharge  measurements  of  Guejito  Creek  near  Escondido,  CaJ.,  during  the  year  ending 

Sept.  SO,  1915. 


Date.   I            Madeby- 

1 

Gajje 
height. 

Dt5- 

chargc. 

1 
Date.                 Made  by— 

hei^t. 

Dis- 
charge. 

Feb.     1 

K.  B.  SleDDV 

Feel. 

Sec.-ft. 

3.5 

5.1 

90 

a  42 

b23 

Mot.  U 

27 

May     4 

D.  L  Lee. 

Feet. 

2.8 
2.53 
2.88 
2.77 

Sec.-ft. 

13 

7 

do 

F.C.Ebert 

D.L.Lee 

F.C.Ebert 

...       i.79 

...1      2.52 

...'      2.68 

2. 86 

t 

F.C.Ebert 

el 

10 

D.L.Lee... 

28 

25 

F.C.Ebert 

9.2 

Mar.    3 

a  4  second-feet  of  total  is  estimated  (low  in  second  channel. 
b .]  second-feet  of  total  is  estimated  flow  in  second  channel. 
c  Estimated. 
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DaUy  dUeharge,  in  second-feet,  ofOuejUo  Creek  near  Escondido,  Cal.y/or  the  year  ending 

Sei 


SAN   DIEGUITO  RIVER  BASIN. 

uilo  Creek  near 
Sept.  SO,  1916. 


Day. 

Feb. 

Mar. 

Apr. 

.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

May. 

June. 

Day. 

Fob.  Mar. 

Apr. 

May. 

June. 

1 

24 
35 
23 
19 
18 

22 
13 
16 
15 
18 

13 
17 
12 
12 
11 

34 
34 
34 
29 
56 

40 
32 
25 
23 
22 

21 
15 
14 
13 
9 

5 
5 
5 
5 
5 

5 

5 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.6 

16 

17 

18 

19.   . 

62 
57 
54 
45 
42 

34 
36 
29 
40 
43 

11 
10 
10 
10 
9 

9 
8 
8 
5 
i  A 

.5 
.5 
.6 
.5 
.5 

.5 
29 
29 
24 
20 

20 
12 
12 
16 
24 

8 
7 
10 

2.5 

2 



2.5 

3 

4. 

5 

20 

6 

21 

7 

22 

8 

5 

5 

118 

92 
71 
81 
69 
72 

23 

9 

24 

10.      

25 

.5 

u 

26 

26   2.5 
28   1 
28   1 

.5 

12 

27 

.5 

13 

28 

.5 

11 

29 

1 
1 

1 

.5 

15 

30 

.5 

31 

NoTK.— No  flow  July  to  September. 

Monthly  discharge  of  Ouejito  Creek  near  ^samdido,  Cal.,  for  the  year  ending^  Sept.  SO, 

1915. 


Month. 


February  8-28... 
March 

fc::::::::: 

June 

July 

August 

September 


Tbe  period. 


Discharge  In  eeoond-feet. 


Mf^'^Tn'^m-    MiniiTinm. 


118 
35 
29 
56 
5 
.0 
.0 
.0 


Mean. 


49.4 

11.6 

6.67 

16.1 

2.33 

.0 

.0 

.0 


Run-off 
(totalin 
acre-feet). 


2,060 

713 

897 

990 

139 

0 

0 

0 


4,300 


ACCQ- 

racy. 


WEST  SAV  PASQXTAL  DITCH  NBAB  EAONDIDO,  OAL. 

Location. — In  sec.  34,  T.  12  S.,  R.  1  W.,  San  Diego  County,  at  upper  end  of  San 
Pasqual  Valley,  800  feet  below  intake  on  Santa  Ysabel  Creek,  about  7  miles 
southeast  of  Escondido. 

Records  avajlablb. — 1912  to  September  30,  1915,  when  station  was  discontinued. 

Gage. — ^Vertical  staff  fastened  to  side  of  old  culvert  about  800  feet  below  head  gate; 
read  daily  by  J.  E.  Dailey. 

Discharge  measurements.— Made  from  foot  plank  across  ditch  near  gage. 

Channel  and  control. — Considerable  silt  from  the  Santa  Ysabel  is  deposited  in 
the  ditch  and  causes  changes  in  the  stage-discharge  relation. 

Extremes  op  discharge.— Maximum  discharge  1912-1915,  16  seoond-feet,  Febru- 
ary 24,  1914.    No  flow  for  several  months  each  year. 

Accuracy. — Sufficient  discharge  measurements  were  not  made  to  determine  accu- 
rately changes  in  stage-discharge  relation;  gage-height  record  considered  only 
fair.    Results  poor. 

The  intake  of  West  San  Pasqual  ditch  is  below  that  of  the  East  San  Pasqual  and 
on  the  opposite  side  of  the  Santa  Ysabel.  From  January  16  to  August  14,  if  there 
is  not  sufficient  water  in  the  stream  for  both  ditches,  the  West  San  Pasqual  may  take 
16  second-feet  for  20  consecutive  days  out  of  each  30.  This  water  is  used  for  irrigation 
in  San  Pasqual  Valley. 
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DMuxrge  fMoturemmts  of  West  San  Pasaual  ditch  near  EscondidOy  Cal.,  during  the 

year  ending  SepL  SO,  1915. 


Date. 

Madeby- 

i^t. 

Dis- 
charge. 

Date. 

Madeby- 

^. 

Db- 
charge. 

Jan.  2S 

F.CEbert 

1.03 
2.01 

6.5 

.0 

7.2 

Apr.  U) 
Jifly    7 
Aug.    2 

R.  W.Day 

Feet. 
2.11 
2.27 

^"fg 

Feb.    7 

K.B.81eppy 

F.C.Ebert 

6.5 

Mar.    3 

F.C.  KlSrt.. 

do 

0 

27 

do 

2.20 

Daily  diicharge,  in  $eeond'fut,  of  West  San  Pasqual  ditch  near  Escondido,  CaL^for  the 
year  ending  Sept,  SO,  1915, 


Day. 


I. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
2». 

ao. 

81. 


Jan. 


Feb. 


6.5 

6.5 

6.5 

6.5 

0 

0 

0 


0 
0 
0 
0 
7.5 

7 

6.5 

7 

6.5 

6.5 

0 
0 
0 
0 
0 

0 

6.5 

9 

6.5 

6.5 

0 
0 
0 
0 
0 

0 
0 
0 


Mar. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
5.5 

5 
6 
7 
7 
5 
5 


Apr. 


10 
0 

5.5 
5.5 
5 

9 

5.5 

6.5 

5.5 

5.5 

5.5 
5.5 
5.5 
4.5 
4.5 

6.5 
4.5 
4.5 
4.5 
5.5 

0 

0 

5.5 

0 

0 

0 
0 
0 
0 
0 


May. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

5 

3.5 

6 

3.5 

3.5 

0 

0 

0 

0 

5 

8.6 

6 

6 

6 


June. 


3.5 

2 

3.5 

3.5 

3.5 

3.5 
3.5 
3.5 
3.5 
3 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

5 

5 

6 

5 

5 

3.5 

3.5 

3.5 

3.5 

6 

8.5 

3.5 

3.5 

3.5 


July. 


6 

8.5 

3.5 

3.5 

8.6 

3 

5 

3.5 

7 

5 

6 
6 
5 
7 

8 

8 
6 
6 
• 
7 

• 

8 
8 
8 
8 


NoTB.— Discharge  determined  from  five  poorly  defined  rating  curves  applicable  for  short  periods,  and 
by  indta-ect  method  for  shifting  control  from  Mar.  28  to  Apr.  0.-  Ditch  dry  Oct.  1  to  Jan.  24  and  July  31 
to  Sept.  sa 
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U.  «.  QEOLOOICAL  SURVEY  WATER-SUPPLY  PAPER  411      PLATE  V 


A,     UPSTREAM  VIEW,  SHOWING  CONCRETE  CONTROL  AND  STAFF  AND   RECORDING  GAGES. 


B.     DOWNSTREAM  VIEW,  SHOWING  CONTROL.  GAGES,  AND  CAR  AND  CABLE. 
SANTA   MARIA  CREEK   NEAR    RAMON  A,  CAL. 
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Montklif  diteharge  of  We»t  San  Patqual  ditch  near  Escondido,  Cal.y  for  the  year  ending 

Sept,  SO,  1915, 


Month. 


October 

Norembtr 

Deeamber 

January 

FMnary 

Maidi.: 

i^:::;:::::: 

JiBM 

July 

a^emiwr.'.'!*. 
Tb0yeai> 


Discharge  In  aecond-feet. 


MftTJirnim.  mnimiifn 


0.0 

0.0 

.0 

.0 

.0 

.0 

6.6 

.0 

9 

.0 

7 

.0 

0 

.0 

6 

.0 

6 

2 

8 

.0 

.0 

.0 

.0 

.0 

Mean. 


0.0 

.0 

.0 

.84 

2.48 

1.31 

4.12 

1.56 

3.80 

5.85 

.0 

.0 


10 


.0  1 


1.66 


Run-off 
(total  in 
acre-feet). 


0 

0 

0 

62 

138 

81 

246 

96 

226 

360 

0 

0 


1,200 


Acca- 
racy. 


SAVTA  XABIA  OBSSK  VRAR  &AMOVA,  OAL. 

Location.— In  the  SE.  J  SE.  i  sec.  11,  T.  13  S.,  R.  1 W.,  San  Diego  County,  6i  miles 

west  of  Ramona,  and  about  7  miles  below  mouth  of  Hatfield  Creek. 
D^AiNAGB  ABBA. — 57.3  squaro  miles  (measured  on  topographic  maps). 
Rbcords  availablb. — ^November  6,  1912,  to  September  30,  1915. 
Gagb. — Friez  water-stage  recorder  on  right  bank  (PI.  I V,  ^)  with  staff  in  two  sections 

on  opposite  bank  just  above  control  (PI.  V). 
Discharob  mbasurbmbnts. — Made  from  cable  (PI.  V)  100  feet  below  gage  or  by 

wading. 
Channbl  and  control.— Channel  above  and  below  station  shifting  sand.     Left 

bank  is  high;  right  bank  subject  to  overflow  during  extremely  high  water. 

Concrete  control  (PI.  V)  installed  just  below  gage  at  outcrop  of  solid  rock. 

Zero  flow,  about  stage  1.32  feet. 
EzTRBMBS  OP  DISCHAROB. — Maxjmum  stage  during  year  and  period  1912-1915,  from 

watffl'-etage  recorder,  7.05  feet  at  midnight  February  10, 1915  (discharge,  computed 

from  extension  of  rating  curve,  about  1,890  secojui-feet).    No  flow  for  several 

months  each  year. 
DiVBRsiONS. — ^None.    ' 
Rbgulation.— None. 
AocuRAOT. — ^Results  good.    Rating  curve  well  defined  except  for  extremely  high 


Diicharge  meaturementM  of  Santa  Maria  Creek  near  Ramona^  Cal.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dia- 
charge. 

'•".   31 

D.  A.Mfnmiff 

Fed. 
2.46 
2.25 
2.43 
2.32 
2.91 
2.32 
2.26 
2.12 
1.99 

aee.-n. 

36 
17 
31 
21 
113 
25 
19 
12 
7 

Mar.  30 
Apr.    6 

13 

20 
May    6 

11 
June    1 

.  9 

R.W.Day 

J7M. 

2.02 
1.86 
1.53 
1.63 
2.50 
2.26 
1.85 
1.60 

Sec-ft, 
8.7 

Feb.    6 
16 

do 

R.W.Day 

do 

do 

do 

2.6 
.5 

23 

do 

1.3 

Mar.    2 

8 

F.6.  Ebert.'.'! 1 

do 

W.J.bbell 

47 
18 

9 

R.W.Day 

do 

do 

3.6 

16 
23 

do 

do 

1.1 
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DaUy  discharge,  in  second-ffety  of  Santa  Maria  Creek  near  Rarruma,  Col,,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 


1 

2 

3 

0.1 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1« 

17 

18 

19 

30 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Nov.       Dec. 


Jan. 


0.1 
.1 

1 
2 
2 

2 
2 

1 
2 
2 


I 

880 

458 

41 


Feb. 


35 
420 
124 

29 

18 

15 
13 
9.2 
11 


450 
110 
60 
40 
30 

35 
41 
25 
29 
101 

63 
35 
29 
48 
136 

35 
29 
29 


Mar. 


124 
150 

41 

35 

29 

29 
25 
21 
18 
48 

63 

18 
15 
13 
15 

11 

11 
9.2 
9.2 
9.2 

9.2 
5.2 
6.4 
9.2 
5.2 

5.2 
6.4 
7.6 
9.2 
7.6 
6.4 


Apr. 


6.4 
4.3 
3.4 
3.4 
3.4 

4.3 
4.3 
2.7 
2.7 
2.0 

2.0 
2.0 
.8 
2.0 
4.3 

6.4 
2.7 
2.0 
2.0 
1.5 

18 
41 
15 
25 
11 

9.2 
4.3 

13 

19 
101 


May. 


192 
163 

71 

29 
112 

63 
41 
25 
18 
18 

18 
15 
13 
11 
11 

11 
11 
18 
15 
13 

11 
11 
11 
11 
9.2 

9.2 
6.4 
6.4 
6.4 
5.2 
5.2 


June. 


4.3 
4.3 
5.2 
4.3 
3.4 

3.4 
2.0 
1.5 
1.0 

.8 

.8 
.5 
.4 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.1 

.1 
.2 
.2 
.3 
.2 


July. 


0.3 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 


Note.— No  flow  Oct.  1  to  Nov.  2  and  July  19  to  Sept.  30.    Discbarge  estimated  Deo.  80  to  Jan.  4.  Feb. 
11-15,  June  24, 26,  and  27. 

Monthly  discharge  of  Santa   Maria  Creek  near  Ramorva,   Cat.,  for  the  year  ending 

Sept.  SO,  1915. 


Montb. 


Discbarge  In  seoond-feet. 


"MftTtninni.  Minimum.     Mean. 


RmiH>ff 
(total  In 
aor«46et). 


AOOQ- 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


0.0 
.1 
.4 

860 

450 

150 

101 

192 

5.2 

.2 

.0 

.0 


860 


0.0 

.0 

'  .1 

.1 

9.2 

5.2 
.8 

5.2 
.1 
.0 
.0 
.0 


0.0 

.09 

.13 

44.0 

85.0 

24.9 

10.6 

31.0 

1.17 

.08 

.0 

.0 


.0 


15.9 


0 

5 

8 

2,700 

4.730 

1,530 

631 

1,910 

70 

5 

0 

0 


ll,6dO 
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SAN  LXnS  BEY  BIVEB  BASIN. 
8AV  LUIS  &ET  KIVZB  >  HSA&  WABHZR  SPBllrOS,  OAL. 

Location. — In  the  NE.  i  sec.  17,  T.  10  S,  R.  3  E.,  in  San  Joee  del  Valle  grant,  San 
Diego  County,  about  3}  miles  above  junction  with  West  Fork  of  San  Luis  Rey 
River,  and  4  miles  northwest  of  Warner  Springs. 

Drainaob  abea. — 35.8  square  miles  (measured  on  topographic  maps). 

Recorob  available  .—January  25,  1913,  to  September  30,  1915,  when  station  wis 
discontinued. 

Gage. — Sanders  &  Rising  water-stage  recorder  on  left  bank  with  staff  in  two  sections 
on  opposite  bank. 

DiBCHASOB  MEASUREMENTS. — ^Mado  by  wadiug  near  gage. 

Channkl  and  control. — Channel  in  shifting  sand.  A  concrete  control  has  been 
built  across  the  channel  just  below  gage,  but  it  is  not  very  effective  on  account 
of  the  acchimulation  of  sand. 

Extremes  op  discharge. — ^Maximum  stage  during  year  not  known,  as  water-stage 
reoMxier  was  not  in  operation  during  flood  period.  Maximum  mean  daily  dis- 
charge during  year  (estimated  at  185  second-feet),  February  11;  minimum  stage 
occurred  October  1  to  5,  when  water-stage  recorder  was  not  in  operation  (mean 
daily  discharge  estimated  at  0.7  second-foot). 

1913-1915:  Maximum  stage  recorded,  about  4.0  feet  at  crest  of  flood  of  January 
27,  1914  (discharge,  233  second-feet);  tiunimum  stage  recorded,  2.2  feet  August 
23  to  25,  1914  (discharge,  0.4  second-foot). 

Diversions. — None. 

Regulations. — None. 

Accuracy. — Daily  discharge  determined  by  interpolation  between  measurements, 
from  rating  curves  covering  short  periods,  and  by  comparison  with  records  of 
flow  of  San  Luis  Rey  River  near  Mesa  Grande.  No  gage- height  record  January  28 
to  31  and  February  10  and  11;  discharge  estimated  as  12  per  cent  of  the  flow  of 
San  Luis  Rey  River  near  Mesa  Grande.    Results  fair. 

Discharge  nuasuremenU  of  San  Luit  Rey  River  near  Warner  Springs j  Col.,  during  the 

year  ending  Sept.  SO,  1915, 


Date. 

Madob7~ 

heiS^t. 

Dis- 
charge. 

Date. 

Made  by- 

Oace 
hei^t. 

Db- 
charge. 

Oct  90 

W.  J.Isbell 

Feet. 
2.18 
2.17 
2.16 
2.17 
2.80 
3.10 
3.30 
2.81 
2.80 
2.72 
2.67 
2.44 
2.32 
2.38 
2.58 
2.80 
2.66 
2.58 

8ee.^. 
1.0 
.8 
1.2 
.8 

33 

51 

80 

15 

32 

10 
6.0 
3.7 
1.8 
1.8 
9.2 

35 

11 
7.6 

May  27 

June  8 
10 
24 

July     1 

15 
22 
29 

Aug.  5 
12 
19 
96 

Sept.  9 
16 
23 
30 

TV.  J.  Isbell 

Feet. 
2.47 
2.36 
2.32 
2.32 
2.30 
2.32 
2.31 
2.31 
2.30 
2.28 
2.29 
2.28 
2.28 
2.27 
2.38 
X27 
2.38 

aec-fl. 

Not.  20 
D«c    9 
Jan.  27 

do 

do 

do 

do 

do 

do 

.  .  do 

do 

do 

....do 

1.3 
1.0 

Feb.    1 
3 
12 
18 

do 

do 

do 

.  .do 

11 
1*1 

lii 

Mar.    4 
11 

do 

do 

do 

do 

18 

do 

...do 

25 

Apr.    8 

16 

23 

do 

do 

do 

.  ..do 

:::::do::::::::::::::::: 

..do 

do 

.  ..do 

LO 

May    7 

13 

do 

do 

R.W.Day 

do 

20 

W.J.bAMdl 

* 

I  Local  name  I^ierta  la  Cms  Creek. 
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Daily  discharge^  in  second-feet^  of  San  Luis  Rey  River  near  Warner  Springs,  Cal.,/or  the 

year  ending  Sept.  30 ^  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.7 

.8 
.8 
.8 
.8 
.8 

.8 
.9 
.9 
.9 
.9 

.9 
.9 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.9 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.9 
.9 

.9 
.9 
1.0 
1.0 
1.0 

1.0 
1.1 
1.1 
1.1 
1.1 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
8.0 
1.0 
2.0 
5.0 

2.0 

.8 

19 

175 

96 

30 

33 

126 

61 

14 

8.5 

3.5 
2.0 
2.0 
3.5 
175 

185 

80 
69 
54 
46 

38 
32 
15 
15 
24 

20 
18 
15 
16 
18 

15 
13 
11 

23 
39 
46 
32 
30 

28 
26 
24 
22 
20 

19 
17 
15 
13 
11 

9 

8 

5.5 
6.5 

5 

4.5 
4.5 

4 
3.5 

3.5 
3.5 
3.5 
3.5 
3.6 
3.5 

3 
3 
3 
2 
2 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1:8 

1.8 
1.8 
1.8 
1.8 
3.5 

33 
16 
10 

6 

6 

5 

3.5 

5 
10 
20 

42 
38 
20 
16 
62 

45 
40 
43 
46 
28 

26 
16 
11 
11 
11 

14 
14 

11 
11 

8 

6 
6 
6 
6 

4 

,4 
3 
2 
2 
2 
2 

2.0 
1.3 
1.3 

l!3 
1.2 
1.2 

1.2 
1.2 
1.3 
1.3 
1.4 

1.4 
1.5 
1.5 
1.5 
1.4 

1.3 
1.3 
1.2 
1.1 
1.1 

1.1 
1.1 

\:l 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 

1:1 

1.1 
1.1 

1.1 
1.1 
1.1 
1. 1 
l.l 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
l.l 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

2 

1.1 

3 

1.0 

4 

1.0 

6 

1.0 

6 

1.0 

7 

1.0 

8 

1.0 

Q 

1.0 

10    ...     . 

1.0 

11..     . 

1.1 

12 

1.8 

13 

1.2 

14 

1.8 

15..     .   . 

1.4 

16 

1.4 

17 

1.4 

18 

1.3 

19 

1.3 

20 

1.8 

21 

1.8 

22 

1.2 

23 

1.3 

24 

1.2 

25 

1.3 

26 

1.2 

27 

1.2 

28 

1.2 

29 

1.3 

80 

1.2 

31 

Monthly  discharge  of  San  Luis  Rey  River  near  Warner  Springs j  Cal.^for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acr»4eet). 

Acca- 

Maximum. 

Mean. 

TWCTf. 

October 

1.0 
1.0 
1.2 
175 
185 

46 

33 

62 
2.0 
1.5 
1.1 
1.4 

0.7 
.8 
1.0 
.8 
2.0 
8.5 
1.8 
3.0 
1.2 
1.1 
1.0 
1.0 

0.89 
.87 
1.18 
11.8 
89.4 
14.2 
5.21 
17.9 
1.45 
1.23 
1.08 
1.17 

55 

53 

73 

736 

3.190 

873 

810 

1,100 

86 

76 

66 

70 

D. 

NoTember 

D. 

December 

C. 

January 

D. 

Febniaryx 

C. 

Mflf^h  . 

C. 

Anril 

C. 

iSy!:::::::::::::::. ;.:::.:::::.:::.:...:. :.:...:. 

C. 

June. . . . . . . .  T  - .  - ,  -  r .        , . 

C. 

July 

C. 

August 

D. 

8ei»ember 

D. 

The  year 

185 

.7 

7.85 

5,680 
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8AV  LUIS  BET  BtVXB  HSA&  KX8A  OBAVBX,  OAX^ 

Location.— In  the  NE,  i  sec.  9,  T.  11 S.,  R.  2  E.,  San  Diego  County,  at  concrete  weir 

1  mile  below  Warner  dam  site,  1  mile  below  mouth  of  Carrizo  Creek,  and  about 

5  miles  north  of  Mesa  Grande. 
Drainage  area. — ^209  square  miles  (measured  on  topographic  maps). 
Records  available. — October  1,  1911,  to  September  30, 1915. 
Gage. — Barrett  dc  Lawrence  water-stage  recorder  on  left  bank  just  above  weir,    March 

18,  1915,  a  vertical  staff  was  installed  at  weir  for  use  during  low  water;  datum 

same  as  that  of  water-stage  recorder.    Previous  to  June  13,  1912,  gage  was  just 

above  cutoff  wall  at  dam  site.    Original  datum  has  not  been  maintained. 
Discharge  measurements. — ^Made  from  cable  about  1  mile  above  gage  or  by  wading. 
Channel  and  control. — Channel  composed  of  sand  and  gravel;  somewhat  shifting. 

Concrete  weir  (PI.  Ill,  B,  p.  48)  acts  as  control  for  gage. 
Extremes  of  discharge.— Maximum  stage  during  year,  from  water-stage  recorder, 

7.15  feet  at  4  a.   m.  February  11    (discharge,    3,240  second-feet);  minimum 

stage  from  water-stage  recorder,  0.15  foot  October  1  (discharge  estimated,  0.7 

second-foot). 
1911-1915:  Maximum  stage  recorded,  7.5  feet  February  21,  1914  (discharge, 

3,470  second-feet);  minimum  stage  recorded,  0.09  foot  August  31, 1914  (discharge, 

estimated  0.2  second-foot). 
Diversions. — ^None. 
Regulation  . — None. 
AocuRACT. — ^At  low  stages  sand  collects  at  the  weir  and  caxises  slight  changes  in  the 

stage-discharge  relation;  extent  of  changes  are  determined  by  frequent  discharge 

measurements.    Results  good. 

Diidiarge  measurements  of  San  Luis  Key  River  near  Mesa  Chrande,  Cal,,  during  the  year 

ending  Sept,  SO,  1925, 


Date. 

Made  by— 

Qase 
hejsht. 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Oct,  12 

F  C  Ebert        

Fta. 

0.20 

.21 

.» 

.21 

.24 

42 

.40 

.39 

.27 

1.22 

.82 

3.12 

5.60 

5.40 

.75 

3.38 

4.18 

1.49 

1.33 

1.04 

Sec-fl, 
1.5 
1.1 
1.5 
1.3 
2.1 
11 
11 
10 
4.2 
135 
54 
816 
2,440 
2,090 
61 
1,170 
1,420 
227 
186 
119 

Mar.  24 
31 

Apr.  9 
28 

May  12 
26 

June  8 
30 

July  10 
13 
22 
27 

Aug.    J 

16 
23 
28 
Sept.  11 
15 
17 

W.  J.  Isbell 

Feet, 
0.74 
.71 
.50 
J19 
1.38 
.78 
.61 
.35 
.34 
.32 
.26 
.23 
.21 
.19 
.16 
.17 
.14 
.15 
.17 
.16 

Stc/l. 

3f 

W.  J.Isbell 

do 

do 

do 

do 

do 

do 

do 

do 

F.C.  Ebert 

64 

Not.  16 
24 

do 

.  ..  do 

43 
71 

Dec.    7 
12 

do 

do 

190 
81 

19 

Jan.     9 

1« 

22 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

49 
16 
10 
7.6 

25 

W.  J.Isbell 

3.9 

29 
29 

Feb.    2 
S 
10 
11 
16 

do 

do 

do 

do 

do 

do 

do 

do 

do 

3.5 
2.0 
1.4 
1.5 
1.5 
1.7 
1.3 

Har.    7 

F.C.  Ebert 

1.7 

15 

W.  J.Isbell 

1.2 
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Doily  discharge,  in  second/eet,  of  San  Luis  Bey  River  near  Mem  Grande,  Cal.,/or  (he 

year  ending  Sept.  SO^  1915. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 

7.. 
8.. 
9.. 
10.. 


11. 
12. 
13. 
14. 
15. 

16.. 
17.. 
18.. 
10.. 
».. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
20.. 
30.. 
31.. 


Day. 


Oct. 


Nov. 


0.7 
.8 
.8 
.8 
.0 

1.0 
1.0 

1.1 

1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.6 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.6 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 


Dec. 


2.3 
2.6 
2.6 
2.6 
2.6 

2.6 
3.4 
2.6 
1.2 
2.6 

4.8 
12 
0.1 
4.8 
7.3 

7.0 

18 

15 
0.8 
6.7 

7.0 
6.0 
4.8 
4.8 
4.1 

4.1 
4.1 
4.1 
4.4 
3.7 
3.7 


Jan.  !  Feb. 


4.1 
3.4 
4.1 
6.0 
4.4 

4.8 
4.4 
5.4 
10 
7.0 

6.7 
5.4 
5.4 
6.0 
5.4 

5.4 
4.8 
5.4 
5.4 
5.4 

7.0 
65 
12 
16 
45 

16 

5.4 

156 

1,460 

800 

303 


147 
1,050 
500 
160 
156 

147 
147 
02 
422 
1,460 

1,540 
685 
452 
321 
270 

210 
102 
140 
145 
368 

340 
274 
245 
271 
412 

107 
142 
140 


Mar. 


402 
402 
364 
303 
274 

231 
202 
164 
162 
223 

170 
172 
145 
142 
131 

120 
100 
03 
00 
84 

76 
73 
71 
71 
71 

60 
71 
67 
05 
71 
66 


Apr. 


54 
50 
47 

47 

48 

52 
48 
48 
47 
47 

46 
47 
46 

48 
54 

52 
44 
43 
43 
37 

204 
271 
114 
85 
65 

70 
72 
76 
106 
334 


Hay. 


552 
605 
582 
605 
025 

618 
435 
341 
282 
273 

273 
105 
150 
145 
131 

116 
145 
162 
141 
132 

137 
132 
128 
107 
05 

84 
80 
75 
60 
64 
54 


June. 


60 
60 
60 
50 
50 

54 
50 
46 
45 
44 

43 
42 
41 
30 
38 

36 
35 
33 
32 
30 

20 
27 
26 
24 
23 

21 
20 
18 
17 
16 


July.    Aug.    Sept. 


15 
15 
14 
13 
13 

12 
11 
11 
10 
10 

0 

8 

7.5 

7 

7 

7 
6 
6 
5 
6 

4 

4 
4 
4 
3.5 

3.5 

3.5 

3.5 

3.5 

8 

3 


2.5 

2.5 

1.5 

1.5 

1.5 

1.6 

1.5 

1.5 

NoTB.— Discharge  determined  from  seven  fairly  well  defined  rating  cur\'es,  applicable  for  abort  periods; 
discharge  June  0  to  Sept.  30  interpolated  between  measurements. 

Monthly  discharge  of  San  Luis  Rey  River  near  Mesa  Grande,  Cat.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


October 

November 

DeoembBr 

January 

February 

March 

April 

Btty 

June 

July 

August 

September 

The  year. 


Discharge  in  aecon<! 

l-(eet. 

Run-off 
(toUlin 

Accu- 

racy. 

Minimum. 

Mean. 

acre-feet). 

1.6 

0.7 

1.13 

60 

D. 

1.6 

1.2 

1.31 

78 

C. 

18 

1.2 

5.55 

341 

B. 

1,460 

3.4 

06.6 

5,040 

B. 

1,540 

02 

381 

21,200 

B. 

492 

66 

157 

0,650 

B. 

334 

37  . 

78.5 

4,670 

B. 

025 

54 

253 

15,600 

C. 

60 

16 

37.6 

2,240 

C. 

15 

3 

7.45 

458 

C. 

2.5 

1.5 

1.63 

100 

D. 

1.5 

1.5 

1.50 

80 

D. 

1,540 

.7 

83.4 

60,400 

SAH  LITIS  BEY  RIVER  KEAR  KELLIE,  CAL. 

Location.— In  the  SW.  J  NW.  J  sec.  33,  T.  10  S.,  R.  1  E.,  a  short  distance  above 
Intake  of  Escondido  Mutual  Water  Co.'s  canal,  about  3i  miles  above  Rincon 
Indian  Reservation,  5  miles  southwest  of  Nellie,  San  Diego  County,  and  15 
miles  northeast  of  Escondido. 

Dbainagb  area. — 240  square  miles  (measured  on  topographic  maps). 
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Records  available. — Discharge  measurements  only  for  the  years  ending  Septem- 
ber 30,  1899,  1912,  1914,  and  1915;  those  previous  to  1915  were  published  as 
miscellaneous  measurements. 

DiscHAHOE  MEASUREMENTS. — Made  by  wading  at  various  sections  above  intake  to 
Escondido  Mutual  Water  Co.  's  canal. 

Channel. — Shifting  sand  and  boulders. 

Diversions. — None. 

Regulation. — None. 

Discharge  measurements  of  San  Luis  Rey  River  near  Nellie,  Cal.,  during  the  year  end- 
ing Sept.  SOy  1915. 


Date. 

Made  by— 

Oace 
hei^t. 

Dis- 
charge. 

Sec.-ft. 

57 

35 

23 

a  19 

14 

11 

9.1 

5.9 

Date. 

Madcby- 

height. 
Feet. 

Dis- 
charge. 

Jane  11 

W.  J.Isbell 

Feet. 

Aug.  13 

20 

1            27 

Sept.  3 
10 

W.  J.Isbell 

5.4 

25 

do 

do ' 

5.1 

Jdy    2 

do 

.    .do....            .     ...  t  ...  . 

5.0 

9 

do 

do 

do 

2.9 

12 

F.  C.  Ebcrt i 

3.2 

24 

W.  J.Isbell ... 

17 

do 

ft.  1 

29 

do 

24  1         do ' 1          ii 

Aog.    7 

do 1 

27 

Ebert  and  Dixon 

54.6 

«  Made  by  combining  a  measurement  at  200  feet  below  intake  to  canal  with  a  measurement  of  flow  In 
canal, 
ft  Made  by  diTerting  total  flow  of  river  into  canal  and  measuring  it  by  the  weir  in  canal. 

BAIT  LITIS  HEY  KIVER  3SrSAB  PALA,  CAL. 

Location.— In  the  NW.  \  sec.  31,  T.  9  S.,  R.  1  W.,  San  Diego  County,  above  ford  on 
road  to  Sickler's  mill,  about  4  miles  southeast  of  Pala. 

Deainage  area. — 322  square  miles  (measured  on  topographic  map6^. 

Records  available  .-—October  9,  1903,  to  June  30,  1911.  November  14,  1912,  to 
September  30, 1915. 

Gage. — Friez  water-stage  recorder  on  left  bank  600  feet  above  ford  and  staff  gage  in 
three  sections  at  same  site.  Previous  to  September  19,  1912,  records  were  ob- 
tained from  staff  gage  about  50  feet  above  ford.  November  13,  1906,  original 
gage  datum  was  lowered  4.66  feet;  new  gage  above  cable  is  at  independent  datum. 

Discharge  measurements. — ^Made  from  cable  550  feet  below  water-stage  recorder 
or  by  wading. 

Channel  and  control. — Bed  of  river  composed  of  sand,  gravel,  and  boulders; 
shifting.  An  artificial  control,  consisting  of  short  concrete  cut-off  walls  between 
the  boulders,  was  rebuilt  across  the  channel  just  below  the  gage  September  28, 
1914.    Zero  flow  for  new  control,  about  stage  5.7  feet. 

Extremes  op  discharge. — ^Maximum  stage  during  year,  from  water-stage  recorder 
12.4  feet  at  3.30  a.  m.  February  11  (discharge  determined  from  extension  of  rating 
curve,  about  6,510  second-feet);  minjmum  stage  recorded,  5.92  feet  October  1 
and  12  (dischaige,  3  second-feet). 

1903-1915:  Maximum  stage  recorded,  12.00  ^eet  (original  datum)  at  noon  and 
at  2  p.  m.  March  24,  1906  (discharge  determined  from  extension  of  rating 
curve,  22,000  second-feet);  minimum  stage  recorded,  5.28  feet,  August  6  and 
7,  1907  (discharge,  0^6  second-foot).  February  1  and  2, 1906,  the  stage  was  0.1 
foot  (original  gage  datum)  but  the  discharge  was  10  second-feet. 

Diversions. — ^Water  is  diverted  for  irrigation  on  the  Bincon  Indian  Reservation. 
The  Escondido  Mutual  Water  Co.  diverts  water  from  San  Luis  Rey  River  about 
10  miles  above  the  station.  This  water,  which  is  stored  at  the  Escondido  reser- 
voir (capacity,  3,120  acre-feet),  about  6  miles  northeast  of  Escondido,  is  used 
for  irrigation  and  municipal  supply  at  Escondido  and  vicinity.  Water  is 
786*— 18— wsp  411 5 
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diverted  from  Patuna  Creek  for  irrigation  on  the  Pauma  Reservation  and  Pauma 
Rancho.  About  1  second-foot  of  water  is  diverted  above  station  for  irrigation 
of  orchard  at  Sickler's  mill  on  left  bank  below  station. 

Regulation  . — None . 

Accuracy. — Results  considered  good  except  for  extremely  high  stages.  The  high- 
water  extension  of  the  rating  curve  was  made  from  a  study  of  the  record  on  San 
Luis  Rey  near  Mesa  Grande  and  the  high-water  curve  for  1910.  A  change  in  the 
rating  between  July  9  and  13  was  probably  due  to  accumulation  of  sand  at  con- 
trol. 

Discharge  measurements  of  San  Luis  Rey  River  near  Pala,  Cal.y  during  the  year  end- 
ing Sept.  SO,  1915. 


Date. 

Made  by- 

Gapo 
height. 

Dis- 
charge. 

1 

Date. 

Made  by— 

Gage 
hei^t. 

Dfe- 
charge. 

Oct.    14 

W.  J.Isbell 

Feet. 
5.94 
5.97 
5.96 
6.04 
6.00 
6.30 
6.30 
7.85 
7.82 
7.08 
7.13 
6.70 

8ee.-ft. 
3.4 
4.0 
3.8 
7.3 
6.4 
38 
38 
644 
648 
276 
309 
116 

Apr.    7 

27 

May    0 

16 

21 

July     9 

13 

24 

Aug.    2 

Sept.  17 

26 

F  C  Ebert 

Feet. 
6.58 
6.80 
7.92 
7.07 
7.00 
6.09 
6.01 
5.97 
5.97 
5.96 
5.97 

Stc.-ft. 
95 

23 

do 

do 

F.C.  Ebert 

W.  J.Isbell 

174 

Nov.    6 
Dec.  22 

W.D.McFadden 

F.C.  Ebert 

804 
285 

Jan.   11 
23 

Lee  and  Sleppy 

F.C.  Ebert 

do 

W.  J.  Isbell      .      . 

240 
13 

23 

do 

do 

do 

do 

do 

do 

F.C.  Ebert 

13 

Feb.     2 

W.J.  Isbell 

6.2 

13 

F.C.  Ebert 

7.2 

27 

W.  J.Isbell 

6.5 

Har.  11 

F.C.  Ebert 

7.1 

26 

Daily  dischargCy  in  second-feety  of  San  Luis  Rey  River  near  Pala,  Cal.y  for  the  year  end- 
ing Sept.  30\  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

1 

3 

4 
5 
5 
5 

4.6 

4 

3.5 

3.5 

3 

3 

3 

3 

3.5 

3.5 

3.5 

4.5 
4.5 

4.5 
4.5 
4.5 

5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

6 

6 

6 

7.5 

7.5 

6 

4.5 

4.5 

5 

5 

5 

5 

5 
5 
5 
5 
5 

5.5 

5.5 

6 

6 

6 

9.5 
10 
6 
6 
6 

8 

1.5 
8.5 
8.5 

8.5 

8.5 

9 

9 

9 

9 

9.5 
13 
10 

8 

8 
9 
9 

8 

8 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

6.5 
6.5 
65 
6.5 
6.5 

6.5 

6 

6 

6 

6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

8 
38 
42 
15 
20 

28 

16 

16 
975 
1560 
660 

475 
1,290 
525 
311 
247 

207 
161 
66 

207 
1,760 

3,300 

1,760 

790 

500 

427 

333 
289 
227 
215 
311 

500 
427 
356 
311 

289 

289 
289 

289 

289 
379 
690 
500 
451 

451 

403 
356 
333 
356 

289 
2fi8 
247 
247 
227 

207 
188 
184 
176 
168 

168 
161 
154 
144 
141 

134 
134 
151 
168 
151 
134 

134 
118 
103 
103 
98 

100 
98 
87 
73 
69 

66 
64 
64 
66 
77 

90 
73 
71 
66 
60 

98 
550 
333 
289 
247 

223 
176 
176 
207 
356 



660 
790 
660 
602 
975 

722 
602 
575 
550 
525 

475 
451 
403 
3.33 
289 

289 
268 
311 
289 
268 

247 
239 
219 
215 
2U 

207 
203 
195 
191 
IVO 
168 

158 
151 
141 
134 
125 

112 
103 
95 
85 
77 

77 
77 
77 
66 
66 

56 
47 
38 
38 
38 

38 
66 
3D 
30 
30 

23 
23 
21 

18 
15 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

12 
12 
12 
12 
10 

•     7 
6 
6 
6 
6.6 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
6.6 

6.5 

6.5 

6 

6.5 

6.5 

6.5 
6.6 
6.6 
6.5 
6.5 

6 

6.5 

6.5 

6.6 

7 

7 

6 

6.6 

6.6 

9 

14 
10 
9 

7 
5 
6.5 

6.5 

2 

7 

3 

8 

4 

8 

5 

7 

6 

6 

7 

6 

8 

6 

9 

6 

10 

6 

u 

6 

12 

6 

13 

6 

14 

6.5 

15 

6.5 

16 

6.5 

17 

6.5 

18 

6.5 

19 

6.6 

20 

6.5 

21 

6.6 

22 

7 

23 

7 

24 

7 

25 

7 

26 

7 

27 

6.5 

28 

6 

29 

6.5 

30 

5.5 

31 

Note.— Discharge  determined  as  follows:  Oct.  1  to  July  8  and  July  13  to  Sent.  30,  from  two  rathig  curves 
well  defined  below  1,000  second-feet;  Dec.  7-12  and  July  9-12,  estimated. 
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Monthly  dxadnarge  of  San  Luis  Rey  River  near  Pala,  Cal. ,  for  the  year  ending  Sept.  SOf  1915. 


Mooth. 

Discharge  In  second-feet. 

Run-off  (in 
acre-feet). 

Accu- 

Minimum. 

Mean. 

racy. 

October 

5 

7.5 

13 
1,5G0 
3,300 
680 
550 
975 
158 

13 

14 

8 

8 

4.6 

6 

6 
66 
134 
«K) 
108 
15 

6 

6 

6.5 

4.18 
6.28 
8.37 

113 

677 

260 

144 

397 

67.6 

9.66 

7.03 

6.50 

267 

314 

615 

6,950 

32,000 

16,000 

8,670 

24,400 

4,020 

688 

432 

387 

C. 

November 

C. 

December 

C. 

January 

B. 

Febmary 

B. 

March 

B. 

April 

B. 

Hay :.: 

B. 

June 

B. 

July 

C. 

August 

C. 

September 

C. 

The  5'«ar 

3,300                     3 

130 

94,400 

SAH  LITIS  BEY  RIVXR  AT  B0V8AIX.  CAL. 

Location.  In  the  SW.  J  sec.  20,»  T.  10  S.,  R.  3  W.,  at  concrete  highway  bridge  at 
Bonaall,  San  Diego  County,  just  above  Moosa  Canyon,  about  14  miles  below 
gaging  station  near  Pala,  and  14  miles  above  mouth  of  river. 

Drainage  area. — 465  square  miles  (measured  on  topographic  maps). 

Records  available. — April  16,  1912,  to  September  30,  1915. 

Gage. — Staff  in  three  sections  on  right  bank  150  feet  below  bridge.  Staff  gage  on 
left  bank  at  bridge  and  at  independent  datum  was  used  January  23  to  March  25, 
1915.     Gage  read  twice  daily  by  Julian  Cantarini. 

Discharge  measurements. — Made  from  bridge  above  gage  or  by  wading. 

Channel  and  control. — Composed  of  sand;  somewhat  shifting. 

Extremes  of  discharge.—- Maximum  stage  recorded  during  year  and  period  1912-1915 
7.0  feet  from  7  to  9.30  a.  m.  February  11  (discharge,  determined  from  extension 
of  rating  curve,  about  9,000  second-feet).    No  flow  for  several  months  each  year. 

DnrERSioNs. — See  San  Luis  Rey  River  near  Pala.  Morena  ditch  and  Pala  Indian 
Reservation  canal  divert  water  in  the  vicinity  of  Pala  for  irrigation.  Water  for 
irrigation  is  also  pumped  from  wells  along  the  river. 

Regulation.—  None. 

Accuracy. — Results  fair.  Changes  in  channel  are  fairly  well  defined  by  frequent 
measurements. 

Discharge  meaturementa  of  San  Luis  Rey  River  at  Bonsallj  Cal.,  during  the  year  ending 

Sept.  30,  1915. 


D»tc. 

Made  by- 

Gage  height 
in  feet. 

Di». 
charge. 

1 

Date. 

Made  by- 

Gage  height 
fiifeet. 

Dis- 

Old 
gage. 

New 
gage. 

Old 
gage. 

New 
gage. 

charge. 

Dec.  14 

22 

Jtn.   10 

24 
2S 

F.C.Ebert 

do 

LeeandSleppy.. 

F.C.Ebcrt 

....do 

do 

K.B.Sleppy.... 
do 

F.C.Ebert 

.do 

1.02 
1.02 
1.02 
1.25 
1.08 
1.22 
1.48 
1.71 
3.30 
2.48 
1.84 
1.76 
1.43 

1.76 
1.96 

1.88 
1.91 

*i"55* 
4.28 
3.65 
2.90 
X65 
2.40 

««t3 

10 

12 

65 

33 

38 
671 
268 
3,230 
2,220 
790 
616 
304 

Mar.    1 

2 
11 
26 

Apr.    7 
17 
27 

May    6 
16 
21 

July    6 
13 

Aug.    2 

F.C.  Ebert 

do 

do 

do 

do 

D.  L.Lee 

1.50 
2.20 
L61 
L53 
L48 
L46 
L58 
L78 
L73 
2.06 
1.23 

2.45 
3.20 
2.43 
2.24 
2.24 

2.54* 
2.41 

'i.'82* 

Seen. 
602 

1,380 

312 

123 

101 

71 

Feb.    1 
5 
11 
12 

W.J.  Isbcll 

W.  D.  McFadden.. 

F.C.Ebert 

do 

132 
943 
237 
232 

13 
14 

do 

do 

do 

W.  E.Keenan 

F.  C.  Ebert 

8 
.7 

27 

do 



.0 

a  Water  not  flowing  past  gage,  but  rising  from  sand  about  16  feet  from  channel. 
1  Section  given  in  previous  reports  is  in  error. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge^  in  second-feet,  of  San  Luis  Rey  River  at  Bonsally  Cal.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8., 
9. 
10. 

11., 
12. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
20 
10 

2.5 

3 

4 
5 
6 
7 

8 

9 
10 
10 
10 
10 

10 
10 
10 
11 
11 
11 


3,150 

3,730 

793 


Feb. 

Mar. 

Apr. 

571 

602 

120 

1,100 

1,020 

98 

1,920 

440 

80 

136 

725 

80 

312 

440 

80 

195 

388 

80 

163 

388 

80 

136 

388 

62 

1,600 

440 

62 

6,130 

440 

62 

7,000 

341 

62 

1,680 

326 

80 

1,020 

311 

80 

609 

296 

98 

492 

282 

98 

341 

267 

98 

300 

252 

98 

162 

238 

80 

113 

223 

80 

162 

•208 

80 

440 

194 

120 

341 

179 

600 

224 

164 

232 

224 

150 

198 

1,340 

135 

142 

300 

120 

142 

224 

98 

142 

162 

98 

142 

170 

200 

120 

400 

120 



610 
900 
620 
515 
2,060 


142 
142, 
142 
142 
142 


,010 

120 

715 

120 

680 

120 

450 

120 

415 

98 

600 

80 

415 

80 

380 

80 

320 

80 

220 

62 

232 

62 

232 

45 

310 

45 

232 

45 

232 

45 

198 

45 

198 

45 

198 

45 

198 

45 

196 

28 

198 

28 

170 

28 

170 

28 

170 

28 

142 

28 

142 

28 
14 
14 
14 
14 

14 
12 
10. 

8 


a 


.4 

.3 
.8 
.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 
.2 
.1 
.1 

.1 
.1 
.1 

.1 
.06 

.06 
.06 
.05 
.06 
.05 
.06 


Note.— No  flow  Oct.  1  to  Nov.  14,  and  Sept.  1-30. 

Monthly  discharge  of  San  Luis  Rey  River  at  Bonsall,  Cal.^for  the  year  ending  Sept.  SO, 

1915. 


Month. 


Discharge  in  second-feet.         '    ^        ^ 
,    Ran-ofT 
(totalin 
Maximum.  |  Minimum.      Moan.      acr«-to»t)- 


Aocjti- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year, 


J 


1 

20 

3,730 

7,000 

1,020 

600 

2,050 

142 

28 

.4 

.0 


7,000 


0.0 
.0 
1.5 
11 
113 
98 
62 
142 
28 
.5 
.05 
.0 


0.0 
.53 
6.26 
266 
939 
308 
133 
420 
75.3 
4.88 
.205 
.0 


385 

16,900 

52,100 

18,900 

7,910 

25,800 

4,480 

300 

13 

0 


175 


126,000, 


SAH  LTnS  REY  RIVER  NEAR  OOEANSIDE,  CAL. 

Location. — In  the  SW.  J  SW.  \  sec.  13,  T.  11  S.,  R.  5  W.,  opposite  Oceanside  pump- 
ing plant,  just  above  ford,  IJ  miles  above  mouth  of  river  and  about  2  miles  north- 
east of  Oceanaide,  San  Diego  County. 

Drainage  area. — 563  square  miles  (measured  on  topographic  maps). 

Records  available. — April  17,  1912,  to  September  30,  1915,  when  station  waa 
discontinued.    Discharge  measurements  only  for  1915. 

Gaoe. — Staff  ia  three  sections  on  right  bank. 
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Discharge  measurements. — ^Made   from   concrete   highway  bridge   three-fourths 

mile  below  gage  or  by  wading. 
Channel  and  control. — Composed  of  shifting  sand. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year  and  period  1912- 

1915,  4.9  feet,  crest  of  flood  of  February  11,  1915  (discharge  determined  from 

extension  of  rating  curve,  about  7,000  second-feet).    No  flow  for  several  months 

each  year. 
Diversions. — Several  small  canals  divert  water  for  irrigation  in  Mission  Valley, 

above  station;  see  San  Luis  Key  River  at  Bonsall.    Water  is  also  pumped  from 

wells  at  various  points  in  the  valley.    Record  at  this  station  shows  amount  of 

water  wasted  into  Pacific  Ocean. 
Regulation  . — None. 
Accuracy. — Gage-height  record  not  reliable;  determinations  of  discharge  withheld. 

Discharge  rruasuremenis  of  San  Luis  Rey  River  ruiar  Oceansidey  Cal.y  during  the  year 

ending  Sept.  30^  1915. 


Date. 

Made  by- 

Oaee 
hei^t. 

Dis- 
charge. 1 

Date. 

Madeby- 

Gaee 
height. 

Dis- 
charge. 

Dee.  14 

F.C.  Ebcrt 

Feet: 

Sec.rft. 
0.0 
b.2 
1.8 
1,470 
325 
722 
296 
345 

Mar.  26 

Apr.  7 
18 
27 

May  6 
16 

July     6 

F.  C.  Ebert 

Feet. 
2.06 
2.08 
1.0 
2.23 
3.3 
2.43 

5«.-/J. 
120 

Jan.  23 

do 

do 

do 

K.  B.  Slfippy 

a  0.79 
0.82 

"2/2" 
2.57 
2.17 
2.30 

do 

D.L.L<»e 

88 
56 

3D 

W.  J.  Isbell 

150 

Feb.    5 

W.D.  McFadden 

F.C.  Ebert 

1.250 

14 

T.c.ih^.::. ::::::.. 

222 

27 

do 

do 

.0 

Mar.  11 

do 

a  Temporary  gage  on  left  bank  opposite  original  gage  and  at  same  datum. 
h  Estimated. 

AOUA  CAUENTE  GREEK  KEAB  WA&HER  SPRINOS,  CAL. 

Location. — In  San  Jose  del  Valle  grant,  San  Diego  County,  about  a  mile  northwest 

of  Warner  Springs. 
Drainaqb  area. — 19.2  square  miles  (measured  on  topographic  maps). 
Records  available. — February  5,  1913,  to  September  30,  1915,  when  station  was 

discontinued.    Discharge  measurements  only. 
Gaob. — ^Vertical  staff  on  left  bank  just  above  artificial  control.    Original  gage  was 

washed  out  March  6, 1914,  and  new  gage  installed  March  24, 1914,  at  independent 

datum. 
Discharge  measurements. — ^Made  by  wading  near  gage. 
Channel  and  control. — Shifting  sand. 
Diversions. — None. 
REGULA.TION . — None. 

Discharge  measurements  of  Agua  Caliente  Creek  near  Warner  Springs ^  Cal.,  during  the 
year  ending  Sept.  30 ^  1916. 

[Made  by  W.J.  Isbell.] 


Date. 

Oaite 
height. 

c^.  ]          ^^te. 

Ctage 
holiSit. 

Pis-     1 
charge. 

1 

Dis- 
charge. 

Oct.lfl 

Feet. 
0.35 
.35 
.42 

(«) 

Sec.-ft  ' 

0.2 

.4 

.3 

9.4 

1.2 

86 

May22 

Feet. 
1.50 
1.29 
L23 
1.23 
1.25 

Sec.-ft.  , 
13      ' 
2.0 
1.1 
.8 
.6 

Feet. 

Aug.  6 L23 

12 L23 

Sept.  3 1.21 

9 L22 

30 L27 

Sec.'ft. 
0.7 

Jan.  1 

July  1 

.6 

19 

15 

.5 

Mar.  24. 

22 

.4 

Apr.19 

29 

.5 

ifey? .::.:::  :::::::: 

a  Gage  washed  out. 
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CAVADA  VERDE  CREEK  NEAR  WARNER  SPRINGS.  CAL. 

Location. — ^At  mouth  of  canyon  in  San  Jose  del  Valle  grant,  IJ  miles  southeast  of 

Warner  Springs,  San  Diego  County. 
Drainage  area.-^2.8  square  miles  (meaaured  on  topographic  maps). 
Records  available. — February  5,  1913,  to  September  30,  1915,  when  station  was 

discontinued;  dischaige  measurements  only. 
Gage. — ^Vertical  staff  on  right  bank  at  mouth  of  canyon. 
Discharge  measurements. — ^Made  by  wading  near  gage. 
Channel  and  control. — Composed  of  shifting  sand. 
Diversions. — None. 
Regulation. — None. 

Discharge  measurements  of  Canada  Verde  Creek  near  Warner  Springs^  Cat.,  during  the 

year  ending  Sept.  SO,  1915. 

[MadebyW.  J.IsbeU.] 


Date. 

height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dls- 
charge. 

Date. 

height. 

Dis- 
charge. 

Oct.  16 

Feet. 
1.66 
1.73 

.4 

.4 
1.4 

Apr.  3 

Feet. 
1.64 
1.45 
1.54 

8ec.-ft. 

1.7 

1.4 

4.6 

.1 

Jiily22 

Feet. 

1.15 

.95 

1.00 

See.-ft. 
0.7 

Doc.  15 

19 

Au£.  6 

,1 

Jan.    1  

1.70 

May  22 

»:;::::::: 

.2 

Feb.  5 1     1.88 

June  24, ,.,_-,,, 

1.03 

WEST  FORK  OF  SAH  LJJIS  &EY  RIVER  i  NEAR  WARNER  SPRINGS,  CAL. 

Location.— In  the  SW.  J  sec.  15,  T.  10  S.,  R.  2  E.,  in  San  Jose  del  Valle  grant,  about 
2t  miles  above  junction  with  San  Luis  Rey  River,  and  7i  miles  northwest  of 
Warner  Springs,  San  Diego  County. 

Drainage  area. — 25.6  square  miles  (measured  on  topographic  maps). 

Records  available. — ^January  25,  1913,  to  September  30,  1915,  when  station  waa 
discontinued. 

Gage. — Sanders  &  Rising  water-stage  recorder  on  left  bank  near  mouth  of  canyon, 
with  staff  in  two  sections  fastened  to  tree  on  same  bank  about  40  feet  upstream. 

Discharge  measurements. — Made  by  wading  near  gage. 

Channel  and  control. — Bed  composed  of  shifting  sand.  A  concrete  control  has 
been  built  across  channel  just  below  gage,  but  accumulation  of  sand  caused  slight 
changes  in  stage-discharge  relation. 

Extremes  op  discharge. — ^Maximum  stage  during  year  occurred  February  11,  when 
water-stage  recorder  was  not  in  operation;  mean  daily  discharge,  estimated  365 
second-feet.    No  flow  during  October  and  November. 

1913-1915:   Maximum  stage  recorded,  4.37  feet  February  19,  1914  (discharge, 
580  second-feet) .    No  flow  for  several  months  each  year. 

Diversion. — None. 

Regulation. — None. 

Accuracy. — Results  fair.  Discharge  determined  by  interpolation  between  measure- 
ments, from  rating  curves  covering  short  periods,  and  by  indirect  method  for 
shifting  control.  For  high  stages  in  January,  February,  and  March,  when  gage- 
height  record  was  missing,  discharge  was  estimated  as  25  per  cent  of  the  flow  of 
San  Luis  Rey  River  near  Mesa  Grande. 

I  Local  name  Rinoon  Creek. 


Digitized  by 


Google 


SAK   LtnS  RET  RIVEE  BASIN. 


71 


Discharge  mecuuremenU  of  West  Fork  of  San  Lui^  Rey  River  near  Warner  Springs  j  Cal.y 
during  the  year  ending  Sept.  SOj  1915. 

[Made  by  W.  J.  IsbeU.] 


Date. 

he^t. 

D«.  12 

Fed. 
2.13 
2.18 
2.46 
3.07 
2.99 
3.31 
2.98 
3.10 
3.03 
2.83 
Z73 

Jan.   8 

27 

31 

Feb.   4 

13 

18 

Mar,   4  

11 

18 

25 

Oage       Dis- 
height.  I  charge. 


Ftft. 

Sec.-ft. 

2.51 

6.7 

2.53 

4.7 

2.50 

X4 

2.45 

2.1 

2.41 

1.5 

2.35 

1.0 

2.31 

.6 

2.29 

.4 

2.20 

O.06 

2.20 

a.  05 

2.28 

.2 

a  Float  measurement;  coemcient.  1.00. 


Daiiy  discharge,  in  second-feet  y  of  West  Fork  of  San  Luis  Rey  River  near  Warner  Springs, 
Cat. y  for  the  year  ending  Sept.  30,  1915. 


Day. 

Dec. 

Jan. 

Feb. 

Mar. 

100 
125 
90 
66 
66 

•  66 
63 
63 
63 
63 

63 
63 
63 
63 
67 

57 
57 
39 
39 
38 

34 
29 
29 
29 
29 

24 
24 
24 
33 
33 
24 

Apr. 

May. 

1    

0.1 

:i 

.2 
.2 

.2 
.2 
.2 
.2 
.5 

1.0 
.5 
.2 
.2 
.1 

.2 
.5 
.5 
.5 
.6 

.5 

.5 

2.5 

1.0 

.8 

.8 
1.0 

.8 
.8 
.8 
.3 

0.8 
.8 
.3 
.8 

1.0 

to 

.8 
.8 

,t 

.8 
1.0 
.8 
.8 
.8 

.3 

.8 
.8 
.8 
.8 

1.0 

8.5 
6.5 
6.5 
20 

8.5 
5.5 

.43 

365 

200 
68 

68 
260 
125 
55 
50 

38 
34 
30 
105 
365 

385 
170 
106 
80 
70 

50 
50 
52 
46 
46 

46 
46 
46 
46 
82 

73 
73 
66 

23 
23 
23 
22 
19 

19 
19 
19 
19 
19 

18 
18 
18 
17 
17 

17 
14 
14 
14 
14 

28 
80 
64 
93 

86 

72 
73 
71 
6S 
122 



123 

2               

103 

1      

95 

4 

1(M 

5       

260 

4           

155 

182 

8 

215 

g       

155 

10 

145 

11 

155 

12           

105 

13 

95 

H 

90 

15 

85 

16 

75 

17 

130 

IS 

150 

19 

85 

20 

55 

M 

45 

22                  

45 

23 

45 

24 

45 

2S 

39 

26.               

38 

27 

33 

28       

36 

29 

36 

30 

36 

31 

36 

June. 

July. 

Aug. 

Sept. 

36 

6.5 

1.5 

0.1 

36 

6.5 

1 

22 

6.5 

1 

22 

6 

1 

22 

6 

1 

20 

4.5 

.9 

20 

4.6 

.0 

20 

4.6 

.8 

20 

4 

.8 

20 

4 

.7 

19 

3.5 

.7 

18 

3.5 

.6 

17 

3 

.6 

.2 

17 

3 

.6 

.2 

16 

2.5 

.5 

.2 

16 

2.5 

.5 

.2 

15 

2.5 

.4 

.2 

14 

2.6 

.4 

.2 

13 

2.6 

.4 

.2 

12 

2 

.4 

.2 

11 

2 

.3 

.2 

10 

2 

.3 

.2 

9 

2 

.2 

.2 

9 

2 

.2 

.2 

8.5 

2 

.1 

.2 

8 

2 

.1 

.2 

7.5 

1.5 

.6 

.2 

7 

1.5 

.2 

.2 

6.5 

1.5 

.1 

.2 

6 

1.5 

.1 

.2 

1.5 

.1 

Note.— No  flow  Oct.  1  to  Nov.  30. 


Digitized  by 


Google 


72 


SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Monthly  discharge  of  West  Fork  of  San  Luis  Rey  River  near  Warner  Springs^  Ccd,,for 
the  year  ending  Sept.  SO,  1915. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 


Month. 


The  year. 


Discharge  in  second-feet. 

Run-oflf 

(total  in 

Maximum. 

\fiTilmiiTn. 

Mean. 

acre-feet). 

0.0 

0.0 

0.0 

0 

.0 

.0 

.0 

0 

2.5 

.1 

.52 

32 

365 

.3 

24.1 

1,480 

385 

30 

95.1 

6,280 

125 

24 

52.1 

3,200 

122 

14 

37.5 

2,230 

260 

33 

96.6 

5,940 

36 

6 

15.9 

946 

5.5 

1.5 

3.06 

188 

1.5 

.1 

.55 

34 

.2 

.1 

.16 

10 

385 

.0 

26.7 

19,300 

Accni- 
raey- 


CARBIZO  CREEK  ITEAR  WABKER  SPRINGS,  CAL. 

Location. — ^At  mouth  of  canyon,  near  southern  boundary  of  Valle  de  San  Jose  grant, 
San  Diego  County,  2,000  feet  above  junction  with  Susanna  Creek,  about  7§  miles 
southwest  of  Warner  Springs. 

Drainage  area. — 4.9  square  miles  (measured  on  topographic  maps). 

Records  available. — ^January  24, 1913,  to  September  30, 1915.  when  station  was  dis- 
continued (discharge  measurements  only  for  the  year  1912-13). 

Gage. — Staff  in  two  sections  fastened  to  cottonwood  tree  on  right  bank;  read  about 
twice  a  week  by  hydrographer  of  Volcan  Land  &  Water  Co. 

Discharge  measurements. — ^Made  by  wading  near  gage. 

Channel  and  control. — ^Bed  composed  of  shifting  sand.  Timber  control  installed 
June  16,  1913. 

Extremes  op  discharge. — Maximum  stage  during  year  not  known;  maximum  mean 
daily  discharge,  estimated  at  50  second-feet  February  11.  Minimum  stage 
recorded,  2.45  feet  August  19  (discharge,  0.1  second-foot). 

1913-1915:  Maximum  stage  not  known  as  record  is  incomplete.  Maximum 
mean  daily  discharge,  estimated  at  68  second-feet  February  21,  1914;  minimum 
discharge,  estimated  0.1  second  foot  each  year. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Gage  was  read  twice  a  week  until  June  30  and  only  on  days  of  discharge 
measurements  after  that  date.  Discharge  for  days  for  which  no  readings  were 
reported  interpolated  between  measurements  and  estimated  by  comparison  with 
record  of  flow  of  West  Fork  of  San  Luis  Rey  River  near  Warner  Springs.  Re- 
sults poor. 
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Ditdarge  measurements  of  Carrizo  Creek  near   Warner  Springs ^  Cal.,  during  the  year 

ending  Sept.  SO,  1915, 


Due. 

Mftdoby- 

Oace 
height. 

charge. 

Date. 

Made  by— 

Oa« 
height. 

Dis- 
charge. 

Oct.  16 

W.J.IsbeU 

Feet, 
2.53 
2.55 
2.60 
2.57 
2.70 
2.93 
3.05 
XS5 
X80 
2.69 
2.67 
2.65 

Secft, 

0.1 

.2 

.8 

.4 

2.0 

9.2 

17 

6.6 

4.8 

2.4 

2.1 

1.6 

May     8 

14 

June  28 

July  10 

16 

28 

Aug-    2 

6 

14 

19 

Sept.  11 

29 

W.J.IsbeU 

Feet. 
2.80 
2.70 
X58 
2.67 
X5S 
2.53 
2.54 
2.54 
2.56 
2.47 
2.48 
2.49 

10 

Nov.  16 

do 

do 

do 

R.W.Day 

3.5 

D«c.  34 

W.J.IsbeU 

.6 

Jan.  18 

do 

.3 

Feb.    7 

do 

do.... 

.3 

13 

do 

do 

.3 

lUr.   3 
6 

do 

F.C.Ebert 

do 

do 

do 

do 

.2 
.3 

13 

W.J.Isbell 

.3 

26 

do 

.1 

xr..7 

do 

do 

do 

do 

.1 
.2 

Doily  discharge  in  second-fcct  of  Carrizo  Creek  near  Warner  Springs j  Cal.y  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.1 

0.6 
.6 
.6 
.6 
.6 

.6 
.4 
.4 
.3 
.3 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 



0.2 
.2 
.4 

.6 
.7 

.7 
.7 
.7 
1.0 
1.5 

1.0 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.5 

.3 
.5 

.8 
.8 
.5 
.3 

0.8 
.8 
.5 
.8 
.8 

.6 
.4 
.4 
.5 
.7 

.8 
.7 
.7 
.6 
.6 

.5 
.5 
.4 
.4 
.4 

.5 
1.5 
1.5 
1.5 
2.0 

.8 
.6 
4 

35 
20 
7 

3 

2 
2 

2 
2 
2 
2 
40 

17 
9 
9 
9 

8.5 

8 

7 

6.5 

6.5 

6.5 
6.5 
6.5 
6.5 
8.5 

6.5 

I 



10 
14 
17 
14 
10 

6.5 

6.5 

6 

5.5 

5 

5 
5 
5 

5    . 
4.5 

4.5 

4 

4 

3.5 

3.5 

3 

2.5 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 

2 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

2 

2 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
5 



5 
4 

3.5 
6 
13 

8 
9 
10 
4 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

3.5 

3.5 

3 

3 

3 
3 
3 
3 
3 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

2.5 

2 

2 

2 

2 
2 
2 
2 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1 
1 
1 
.0 

.0 
.8 
.8 
.8 

•7 

.7 
.6 
.6 
.6 
.6 



0.5 
.5 
.5 
.5 
.4 

.4 
.4 
.4 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 
.2 

0.2 
.2 
.2 
.2 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 

0.1 

2              

i 

4 

3 

:} 
.1 

« 

7 

s 

f 

la 

11 

12 

.2 

.3 
.4 
.5 
.6 
.6 
.6 

U 

Is 

;ft 

17 

l<s 

19 

Jj 

n 

a 

.2 
.2 

2*...... '.'.'.','.'.'.'. 

.2 
.2 

K 

» 

.2 
.2 

> 

.2 
.2 

3 

.2 

» 

.2 

a 

NoTC— Dis(diarce  determined  as  follows:  Dec.  10  to  Apr.  29,  from  a  fairly  well-defined  ratine  curve;  for 
th*  remainder  of  the  year,  directly  from  current-meter  measurements  or  by  comparison  with  record  of 
iov  of  SttQ  Lois  Key  River  near  Warner  Springs.    See  "Accuracy ' '  in  the  station  description. 
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SURFACE   WATER  SUPPLY,  1&15,  PART  XI. 


Monthly  discharge  of  Carrizo  Creek  near  Warner  Springs ^  Cal.jfor  the  year  ending  Sept 

SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toUl  in 
acre-ieet). 

Acca- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

0.6 
.6 
1.5 
35 
50 
17 
5 
13 
2.5 
.5 
.3 
.2 

0.1 

.2 

.2 

.4 

3 

2.5 
1.5 
2.5 
.6 
.2 
.1 
.1 

0.20 

.30 

.70 

2.78 

8.95 

6.37 

2.10 

4.16 

1.35 

.34 

.19 

.13 

12 

18 

43 

171 

497 

330 

125 

25d 

80 

21 

12 

8 

November 

December 

January 

February 

D. 
D. 

March... 

D 

April 

D 

May : ;...: 

June 

July 

D. 
D. 

August 

September 

The  year 

50        1                     -  1    1            9-17 

1,570 

nVSAJSnfA  CREEK  NEAR  WARITER  SPROTOS.  CAL. 

Location. — At  mouth  of  canyon,  near  southern  boundary  of  Valle  de  San  Jose  grant, 
San  Diego  County,  1,000  feet  above  junction  with  Carrizo  Creek,  and  about  7 J 
miles  southwest  of  Warner  Sprin;i;s. 

Drainage  area. — 4.6  square  miles  (meaaured  on  topographic  maps). 

Records  available. — Febraury  1,  1913,  to  September  30,  1915,  when  station  waa 
discontinued  (discharge  measurements  only  for  year  1912-13). 

Gage. — Staff  bolted  to  upstream  side  of  left  bridge  abutment;  read  about  twice  a 
week  by  hydrographer  of  Volcan  Land  &  Water  Co. 

Discharge  measurements. — ^Made  by  wading  near  gage. 

Channel  and  control. — Bed  composed  of  shifting  sand.  July  14,  1913,  a  plank 
was  placed  horizontally  between  abutments  of  bridge  for  a  control. 

Extremes  op  discharge. — ^Maximum  stage  during  year  is  not  known;  maximum 
mean  daily  discharge,  estimated  at  70  second-feet  February  11.  No  flow  Octobei 
1  to  December  16. 

1913-1915:  Maximum  stage  not  known  as  record  is  incomplete.  Maximum, 
mean  daily  discharge,  estimated  at  70  second-feet  February  21,  1914,  and  Feb- 
ruary 11,  1915.    No  flow  for  several  months  each  year. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Gage  read  about  twice  a  week  until  June  30  and  on  days  of  dischai^ 
measurements  after  that  date.  Discharge  for  days  on  which  gage  was  not  read 
were  estimated  by  interpolation  or  by  comparison  with  record  of  flow  of  Carrizo 
Creek  and  West  Fork  of  San  Luis  Rey  River.    Results  poor. 

Discharge  measurements  of  Susanna  Creek  near  Warner  Springs,  Cal,,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Made  by— 

Gage 
heigit. 

Dis- 
charge. 

t 

Date. 

Made 

"y-       h^t. 

Dii. 
charge. 

Dec.  21 

W.J.  Isbell 

Feet. 
0.50 
.46 
.47 
.47 
.67 
.99 
.80 
.86 
.79 
.66 
.59 
.56 

Sec.'ft. 
0.9  ' 
'^ 
.4 
.4 
5.8 
18 
10 
11 
10 
5.5 
4.3 
4.2 

May     8 
14 

June  28 

July  10 
16 
28 

Aug.    2 
6 
14 

Sept.  11 
29 

W.  J.  Ishell. 

R.  W.  Day. 

W.  J.  Isbell. 

do 

do 

do 

do 

do 

do 

do 

do 

Feet. 
1.20 

Sec.'ft, 
21 

31 

do 

....do 

do 

do 

do 

do 

F  C.Ebert 

87 

13 

Jan.     8 

54 

2.6 

18 
Feb.    7 

13 

Mar.    3 

6 

50 

47 

46 

46 

45 

44 

39 

40 

1.2 
.9 
.7 
.4 
.7 

13 

W.J.  Isbell 

.5 

26 

Apr.    7 

17 

do 

do 

do 

-I 
.1 
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Daily  duduxrgfy  in  seccmd-feetf  of  Susanrut  Creek  near  Warner  Springs j  Co?.,  for  the 
year  ending  Sept.  SO,  1915. 


D«y. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

6 
6 
5 
5 
5 

5 

4.5 

4.5 

4 
4 

4 
4 

6 

7.5 

6 

6 
4 
4 
4 
4 

5 

5.5 

6.5 

6.5 

6.5 

0.5 

6 
6.5 

May. 

, ! 

0.4 

.4 
[4 

.4 

1 
1 
4 
3 

2 

1.5 

5 
50 
30 

8 

8 
25 
16 
11 

9 

7 
6 
5 
5 
55 

70 
26 
18 
18 
18 

U 
10 
10 

9 

9 

9 

8.5 
8.5 
8.5 
24 

11 
9 

8 

10 
12 
10 
10 
11 

11 
11 
12 
13 
13 

12 
11 
10 
10 
9 

9 
9 

8 
8 
8 

7 
6 
6 
6 
5.5 

5.5 

6 

6 

6.5 

6.5 

6.5 

15 
12 
11 
15 
30 

20 
23 
27 
15 
10 

9.6 
10      1 
12      1 
13 
13 

12 
12 
11 
11 
10 

10 
9 
9 
9 
9 

8 

7.5 

7.5 

■  is 

2                       j  

3 ' 

4         '     

5 

5 

8 

9 

10 

11 

12 

13 

H 

15 





... 

W. 

i: 

1.0 
.9 

.9 

.8 
.8 
.7 
.6 

.4 
.4 
.4 
.4 
.4 
.4 

h 

V* 

SD 

a 

2 

s 

34 

25 

26 

^ 

> 

S 

» 

31 

June. 

July. 

Aug. 

Sept. 

6.5 

2 

0.4 

0.2 

6.5 

2 

.2 

6 

2 

.2 

6 

2 

.2 

6 

1.5 

.2 

6 

1.5 

.2 

6 

1.5 

.2 

5.5 

1 

5 

1 

5 

1 

4.5 

1 

4 

1 

3.5 

1 

3.5 

.9 

3.5 

.9 

3.6 

.9 

3 

.9 

3 

.9 

3 

.9 

3 

.8 

2.5 

.8 

2.6 

.8 

2.5 

.8 

2.5 

.8 

2.5 

•7 

.3 

2.5 

.7 

.3 

2.5 

.7 

.3 

2.5 

.7 

.3 

2.5 

.7 

.3 

2.5 

.6 

.3 

.5 

.3 

Note.— Discharge  determined  from  rating  curves  defined  as  follows:  Dec.  17  to  Feb.  2,  i 
F^.  3  to  Mar.  28  and  May  6  to  June  24,  fairly  well  deOned;  Mar.  29  to  May  5,  poorly  de 
Oct.  1  to  Dec.  16.    See  "  Accuracy  "  in  the  staticm  description. 

Monthly  discharge  of  Susanna  Creek  near  Warner  Springs^  Cal.^  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

November 

December 

0.0 
.0 

1 
50 
70 
13 
15 
30 

6.5 

2 

ao 
.0 
.0 
.4 

5 

6.5 

4 

6.5 

2.5 
.5 
.3 
.1 

ao 

.0 
.28 
3.C7 
15.4 
8.S.5 
5.55 
12.3 
3,03 
1.05 

.12 

0 
0 
17 

226 
855 
544 
330 
756 
234 
65 
28 
7 

D. 

i$jmrj 

I) 

FebnutfT 

I) 

March 

T). 

.\pra 

p 

£7...:: .          : 

p 

June. 

D. 

July 

Aufost 

September 

The  year 

70      1                 .0  j          4.23 

3,060 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


MATAOUAL  CRESS  VSAR  WARNER  SPRHTOS.  CAL. 

Location.— In  the  SE.  i  sec.  28,  T.  11  S.,  R.  3  E.,  San  Di^o  County,  in  Valle  de 
San  Jose  grant,  near  mouth  of  canyon,  and  about  5  miles  southwest  of  Warner 
Springs. 

Drainage  area. — ^9.2  square  miles  (measured  on  topographic  maps). 

Records  available. — November  16,  1912,  to  September  30,  1915,  when  station  was 
discontinued  (discharge  measurements  only  for  year  1912-13). 

Gage. — Depth  of  water  over  a  reference  hub  in  pool  above  control  is  measured  about 
once  a  week  by  hydrographer  of  Volcan  I^and  &  Water  Co. 

Discharge  measurements. — Made  by  wading  near  gage. 

Channel  and  control. — Channel  composed  of  shifting  sand.  A  timber  control  lias 
been  constructed  just  below  gage. 

Extremes  op  discharge. — Maximum  stage  during  year  not  known;  maximiun  mean 
daily  discharge  for  year,  estimated  as  75  second-feet  February  11;  minimum 
stage  recorded,  0.15  foot  October  20  (discharge,  0.2  second-foot). 

1912-1915:  Maximum  stage  not  known;  record  incomplete;  maximum  mean 
daily  discharge,  125  second-feet  (estimated)  February  21,  1914;  minimum  dis- 
charge, 0.2  second-foot  (estimated)  September,  1914. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Gage  read  only  once  a  week;  discharge  for  days  on  which  gage  was  not 
read  interpolated  between  measurements  or  estimated  by  comparison  with 
records  on  West  Fork  of  San  Luis  Rey  River  and  Carrizo  Creek  near  Warner 
Springs.    Results  poor. 

Discharge  medsurements  of  Matagtml  Creek  near  Warner  S prints y  Cal.y  during  the  year 

ending  Sept.  SO,  1915. 


Date. 


Oct.   16 

Nov.  28 

Dec.  14 
21 

Jan.  8 
18 

Feb.  4 
13 
19 

Mar.  3 
13 
26 

Apr.    3 


Made  by— 


W.J.IsbeU 

....do 

....do 

....do 

,. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Oa«>  I     Dis- 
heignt.    charge. 


Date. 


Ftet. 
0.18 
.20 
.23 
.26 
.23 
.24 
.83 
.93 
.79 
.83 
.80 
.64 
.63 


0.3  I!  Apr.  17 
.5  I;  May  8 
.8  14 

.9  '  June  28 
7     July  10 


.6 

10 

16 
8.7 

11 

11 
5.8 
4.^ 


16 
27 

Aug.  9 
14 
19 
27 

Sept.  11 
29 


Made  by— 


W.  J.  IsbeU 

....do 

R.  W.  Day. 
W.  J.  IsbeU 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Oa^ 
height. 


Fed, 
0.58 
.98 
.85 
.56 
.39 
.34 
.37 
.36 
.35 
.29 
.36 
.32 
.34 


charge. 


See,^. 

3.8 

20 

ID 

3.4 

1.8 

1.3 

1.7 

1.5 

1.3 

.7 

1.3 

.7 

.9 
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Ddl^  disduxrge,  in  second-feet  of  Matagual  Creek  near  Warner  Springs,  Cal.y  for  the 
year  ending  Sept.  SO,  1915. 


I>»T. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept. 

1 

a3 

.3 

.3 

a.  3 

.3 

.3 
,3 
.3 
.3 
.3 

.3 
.3 

d 

o 

.3 
.2 
.2 
•.2 

.2 
.8 
a.  3 
.3 
.3 

.3 
.5 
.7 

.8 
.8 
.8 

as 

.h 
.6 
.6 
.5 

.4 
•.3 
.3 
.3 
.3 

.4 
.4 
.4 

fl.4 
.4 

a.  4 
.4 
.4 
.4 
.4 

.4 

.5 
.5 
.5 
.5 

.5 
.5 
0.5 
.5 
.6 

ae 

«.6 
.6 
.6 
.6 

.5 
.5 
0.5 
1.0 
1.5 

1.0 
.8 
.8 

0.8 
.8 

.8 
.8 
.9 
.9 
.9 

a.  9 
.9 
.9 
.9 
.6 

.4 

.6 
.8 
0.8 
.6 
.4 

a? 

«.  7 

o.  7 
«.  7 

io 

.6 

.6 
.6 
a.  6 
.6 
.6 

1 
2 
2 
2 
8 

«.8 
.6 

7 

65 
85 
10 

10 
30 
20 
alO 
5 

5 
4 

4 
«4 
60 

75 

30 
al6 

14 
012 

u 

10 

9 
-8.5 

9 

9.5 
olO 
10 
10 
10 

10 

alO 

8 

...  ..•• 

20 
15 
all 
11 
11 

11 
11 
11 
11 
all 

11 
11 
oil 
10 
9 

9 
8 
8 

7 
7 

6 
6 
6 
6 
6 

a6 
6 
6 
5 
6 

05 

04.5 
34 

«4 
10 

15 
10 
012 
15 
25 

20 
20 
020 
15 
15 

15 
12 
11 
fllO 
10 

10 
10 
10 
10 
9 

9 
9 
9 
9 
9 

I 

9 
9 

8 
8 

8 
8 
08 
8 
7.5 

7.5 
7 
7 

6.5 
06.5 

6 
5 

4.6 
04 
4 

4 
4 

4 
4 
4 

4 

3.5 

3.6 

8.5 

3.5 

3.5 

3.5 

03.5 

03.5 

3.5 

3 
3 
3 
3 
2.5 

2.5 
2.5 
2 
2 
02 

2 

2 

1.5 

1.6 

L5 

oL5 
1.5 
1.5 
1.5 
L5 

1.5 
1.6 
1.5 
1.5 
1.5 

1.5 
01.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
1.5 

1.5 
1.5 
L5 
01.5 
1.5 

1.6 
1.5 
1.5 
oL5 
L5 

1 
.9 

.8 

0.7 

.7 

.8 
.9 

1 

1 

1 

1.5 
01.5 
1.5 
1.5 
1.5 
1.5 

1 

2 

I 

3 

1 

4 

.9 

5..            

.9 

6 

.9 

g 

g 

.8 

9 

.8 

10 

.7 

II 

0.7 

13 

.7 

U 

,7 

u 

.7 

Ij 

.7 

u 

.8 

i: 

s 

b 

.8 

V 

.8 

». 

.8 

a 

.8 

a 

.8 

a 

.8 

n 

.8 

B 

.9 

% 

•9 

.9 

>. 

.9 

» 

a.9 

» 

.9 

a 

o  Qage  read  on  this  day. 

Monthly  discharge  of  Matagual  Creek  near  Warner  Springs,  Col.,  for  the  year  ending 

Sept.  30,  1915. 


Month. 

Discharge  in  second-feet. 

Run-oflf 
(total  In 
acro-l^t). 

Accu- 

\fft-riTnnm. 

Minimnm- 

Mean. 

racy. 

Octobw 

a8 

.8 
1.5 

55 

75 

20 

10 

25 
8 
3 

1.5 
1.0 

a2 

.8 
.4 

.6 

4 

6 

4 

8 

8.6 

L6 
.7 
.7 

.   a37 

.46 

.75 

4.25 

15.1 

&94 

4.55 

1X0 

6.10 

1.87 

L30 

.83 

23 
27 
46 
361 
839 
650 
271 
738 
804 
115 
80 
49 

Xenmbfr.                                                                  

Durenibfr                            

J-nSr^ 

D. 

rSuSy.                      .. 

D. 

teS^:::::::::::::::::::::::::::::::::::. ::..:: 

D. 

Apfl.                   

D. 

M^  :   : 

D. 

S            . 

D. 

j^::::::::::::::::. :::;::::::. ::::..::: :. 

D. 

AWDSt                 u     

D. 

t^^-      : 

TKft  yffn       

75 

.2 

4.56 

3,300 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


ESCONDIDO  MUTUAL  WATER  CO.'S  CAITAL  VZAR  ITELLIE.  CAL. 

Location.— In  the  SW.  i  NW.  }  sec.  33,  T.  10  S.,  R.  1  E.,  500  feet  below  intake  on 
left  bank  of  San  Luis  Key  River,  about  3J  miles  above  Rincon  Indian  Reeer- 
vation,  4  miles  southwest  of  Nellie,  San  Diego  County,  and  15  miles  northeast  of 
Escondido. 

Records  available. — October  1,  1896,  to.  September  30,  1915,  except  that  there 
are  no  records  for  the  years  ending  September  30,  1902  and  1904. 

Discharge. — November,  1896,  to  August,  1909,  a  weir  in  the  wooden  flume,  about 
200  feet  below  the  sand  box  at  the  intake,  was  used.  The  weir  consisted  of 
a  1-inch  board,  held  in  position  by  guides  fastened  to  the  sides  of  the  flume. 
Different  widths  of  boards,  ranging,  from  6  to  12  inches,  were  used  during  this 
period.  The  head  on  the  weir  was  read  by  holding  a  foot-rule  on  the  crest. 
January  1,  1910,  to  August  1,  1914,  except  December  1,  1912,  to  May  4,  1913, 
the  weir  was  at  the  lower  end  of  the  sand  box.  The  crest  length  was  6  feet  and 
there  was  one  partial  end  contraction.  The  head  was  measured  from  the  top 
of  a  stake  set  level  with  the  crest  and  2  feet  upstream.  December  1,  1912,  to 
May  4, 1913,  observations  were  made  over  a  4  by  6  inch  timber  laid  on  its  4-inch 
face  in  a  straight  section  of  the  concrete  canal  opposite  the  zanjero's  house  at 
the  tunnel  camp  about  two  miles  below  the  intake.  The  length  of  the  weir  was 
65  inches  and  the  head  was  measured  from  the  top  of  a  stake  set  level  with  the 
crest  and  4  feet  upstream.  Recently  Mr.  E.  R.  Bowen  developed  rating  curves 
for  the  various  crude  weirs  which  have  been  in  use  and  recomputed  past  records. 
The  following  tables  of  daily  and  monthly  discharge  supersede  those  published 
in  previous  water-supply  papers. 

Cooperation. — Record,  as  published,  was  furnished  by  J.  B.  Lippincott. 

The  canal,  which  is  5.6  miles  long,  consists  of  flume,  ditch,  and  tuimel  secticHiB 
constructed  through  a  very  rough,  mountainous  country.  It  discharges  into  a  reser- 
voir about  6  miles  northeast  of  Escondido.  The  dam,  which  is  76  feet  high  and  380 
feet  long,  is  of  the  usual  rock-fill  type  with  a  facing  of  redwood  planks.  The  reservoir 
(capacity  3,120  acre-feet)  supplies  water  for  irrigation  and  domestic  use  at  Escondido 
and  vicinity. 

Discharge  measurements  of  Escondido  Mutual  Water  Co.''s  canal  near  Nellie ^  Cal.y  during 
the  year  ending  Sept.  30,  1915. 


Date. 

Made  by- 

Gage 
height.a 

Dis- 
charge. 

Date. 

Madeby- 

Gage  1    Dis. 
height.o  oharge. 

June  11 

W.  J.Isbell 

Feet. 
0.56 
.91 
.89 
.84 
.63 
.53 

Sec.-/L 
&9 
21 
20 

lao 

10.6 
9.6 

July  29 
Aug.    7 

7 

7 

W.  J.Isbell 

Feet. 
a52 
.40 
.86 
.30 
,14 

Secfi. 
9.1 

25 

July    2 

9 

12 

do 

do 

do 

F.C.Ebert 

do 

do. 

do 

do, 

5.7 
4.6 
3.5 
LO 

24 

W.  J.Isbell 

a  Head  on  wck . 
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Daily  dMuxrge,  in  second-feet^  of  Escondido  Mutual  Water  Co.  *«  canal  near  Nellie,  Cal.^ 
for  the  years  ending  Sept.  30, 1897-1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July 

Aug. 

Sept. 

l»ft-97. 
1 

1.2 
1.2 
.85 
.85 
.85 

.85 
.85 

.85 
1.05 
1.05 

1.2 
1.2 
1.2 
1.65 
1.65 

1.4 
1.65 
1.85 
1.65 
2.05 

2.8 

3.1 

3.1 

2.55 

2.55 

2.55 
8.6 
12.0 
9.4 
4.25 
4.25 

4.25 

3.6 

3.1 

3.1 

3.1 

3,6 
3.6 
3.6 
3.6 
4.9 

6.2 

5.2 

4.25 

3.6 

3.1 

3.6 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
4.25 
19.4 

**8.'6*" 
7.7 
7.7 
6.2 

6.2 
6.2 
5.5 
6.5 
5.5 

5.5 
5.5 
5.5 
4.9 
4.9 

5.5 
5.5 
6.2 
5.5 
5.5 

15.6 
10.2 
9.4 
8.6 
6.95 

5.5 
5.5 
6.5 
5  5 

o8.6 
8.6 
7.7 

a7.7 
6.96 

6.95 
6.2 
6.2 
6.2 
«9.1 

al9.5 
al9.5 
23.4 

031.2 
O35.0 
o.^').5 
O35.0 
033.1 

O36.0 
O37.0 

<n.2 
aa;i.  1 
020.3 

023.4 
o2:}.4 

631.2 
O40.8 
037.2 
O35.0 
O40.8 

O38.0 
*35.0 

35.0 
029.2 

8.6 
8.6 
8.6 
8.6 
6.95 

6.95 

5.5 

5.5 

2 

• , 

3 

1 t 

4 

5 

( '.  , 

6 

t      i      1 

8 

031.2 

o33. 1     ai"!- 1 
o«. 

9 

4.25 

10 

4.25 

4.25 

4.25 

4.25 

3.1 

3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

2.05 

11 

033.1 
O37.0 
038.9 
O37.0 
O37.0 

O35.0 
03I.2 
029.2 
024.4 
015.6 

al5.6 
al5.6 
al5.6 
al5.6 
015.6 

015.6 
o  5.5 
o  5.5 
o  5.5 
0  5.5 

a29.2 
033.1 
"37.0 
O35.0 
031.2 

033.2 
027.2 
027.2 
025.4 
025.4 

019.5 

015.6 

12.0 

12.0 

12.0 

12.0 
12.0 
12.0 
12.0 
12.0 

1            1      ■ 

12 

n 

u 

13 

a*J2_  n 

16 

21.4 
025.4 
a25.4 

a26.« 
a24.1 
a22.5 
a99  K 

o2n.4 

021.9 
fc31.2 



i3i.'2" 
035.0 

035.0 
O35.0 
033.1 

■  1      1      '1  

17 

IS 

t 

19 

\ 

a) 

a 

I            1 

22 

s 

2i 

2a 

4.25   aM^ 

t 

K 

4.25 
4.25 
O10.6 
«21.4 
all.  I 
O9.0 

a22.5 
a23.0 
O22.0 
a27.3 

a;i2.2 
035.0 

6.2 
6.5 
10.2 
10.2 
6.96 

9.4 

9.4 

035.6 

1 

r 

> 

29 

1 

» 

n 



1W-9S. 

1 

018.5 
018.5 
018.5 
017.5 
al7.5 

016.1 
017.5 
ortTO 

O10.2 
O10.2 
O10.2 
olO.O 
0  9.8 

o9.4 
o  9.8 
O10.2 
o  9.H 
029.2 

O3.5.0 
oil.  4 
019.2 
021.4 
025.8 

020.0 
023.9 
023.8 
029.2 
031.2 

023.4 
O19.0 
021.0 
017.3 

013.8 
013.1 
012.2 
oil.  8 
oll.l 

O10.4 
O10.2 
O10.2 
OI0.2 
O10.2 

OI0.2 

O10.2 

8.1 

7.7 

7.7 

o  8.15 
11.6 

! 

2 

4.25 
4.25 
4.25 
4.25 

3.6 
3.6 
3.6 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 

3 

4 

t 

5 

6 

1 

1 

8 

i 

9 

«2.x3 

12.0      a21-4 

10 

11 

H2.0 

*'8:6" 

«20.4 

021.4 

a20.8 
028.3 
029.2 
021.4 
O20.4 

016.2 
014.7 
O30.2 
O34.0 
027.3 

021.4 
015.7 
021.4 
024.4 
021.4 
al7.5 

O20.0 
016.6 
114.2 
al2.7 
al2.0 

O12.0 
al5.2 
025.3 
al.S.5 
015.2 

014.0 
012.4 
oil.  6 
oll.l 
oll.l 

oll.l 
oll.l 
O10.4 

1 

12 

13 

, 

14 

' 

15 

16 

8.6 
6.95 
12.0 

1 

17 

IS 

1 

19 

' 

ao 

12.0 

12.0 
12.0 
12.0 
12.0 
10.2 

10.2 
10.2 
8.6 
8.0 
8.6 
6.95 

21 

1 

22 

.   .        1... 

23...  . 

1 

24 ; 



2S 

al5.6 

26 

O30.2 
026.3 

27 

28 

024.1 
O20.7 
017. 0 
015.2 



29 

ao 

ai 

•  Mean  of  a.  m.  and  p.  m.  readings. 


h  Xo  flow  in  p.  m. 


cNo  flow  in  a.  m. 


NoTK.— Oage  was  read  once  each  day  unless  otherwise  indicated.    Canal  was  dry  on  da3rs  for  which  no 
<Ua^iarge  Is  g^ven.    These  tables  supersede  those  previously  published  in  water-supply  papers. 


Digitized  by 


Google 


80 


SURFACE   WATER  SUPPLY^  1915,  PART  XI. 


Daily  discharge,  in  second-feet,  ofEscondido  Mutual  Water  Co,* s  canal  near  Ncllk,  Cal.^ 
for  the  years  ending  Sept,  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.    July. 

Auc. 

Tcpt. 

1898-99. 

3.6 
21.4 
35.0 
15.6 
17.5 

12.0 
12.0 
12.0 
11.1 
10.6 

10.2 
9.4 
9.4 
9.4 
9.4 

8.6 

8.1 

6.95 

6.6 

6.2 

5  85 

6.6 

6.2 

6.85 

5.5 

4.9 

4.25 
4.25 
4.25 
4.25 
4.26 

4.25 
4.25 
4.25 
4.25 
4.25 

4.25 
«33. 1 
029.2 
al7.6 
026.4 

aXK  1 

12.9 
11. 1 
10.6 
10.2 
9.8 

9.4 
8.6 
7.7 
7.3 
6.95 

6.6 
6.2 
6.5 
5.2 
4.9 

4.55 
4.25 

t 

2                      i 

, 

a                     1 

t 

:::::::  ::.::::.;..:.. 

4 |. ....... --.... 

.     ; 1 

5                                    1 

1  • 

..    1...  . 

"1    1    1 

7 1 

8 1 

1 

9 1 i:::' •  ■ 

:':::::::. ::::i::..:.. 

JO i 

„ i.;.iL.i"v.;r 

1 

12 i::     ;     •I-:— 

13                         '             '                          ' 

14                                            .... 



15                                                   1 

1A                                                              1 

6.95 

6.95 

6.95 

6.6 

6.2 

5.85 

6.5 

3.6 

4.25 

4.25 

4.25 

3.95 

3.6 

3.6 

3.6 

3.6 

6.2 

4.9 

08.75 

6.95 

<il9.6 

013.1 

on.6 

10.2 

9.8 

9.4 

8.1 
7.7 
7.7 
7.7 
7.7 

7.7 

6.95 

6.95 

6.95 

6.95 

6.95 
6.95 
6.95 
6.95 
6.95 

7.3 

7.3 

7.3 

6.95 

6.95 

6.95 

1 

17                         '             '.            '... 

18                                      ' 

10 

20 

::::::::::::::.:.-:: 

21 



■■   1 

oo 

1 

5  5     a5^  A 

23 

6.6 
19.4 
12.0 

8.6 
7.7 
6.96 

al6.6 
13.8 
12.9 

22.6 
13.8 
12.9 

OA 

1     "*■■ 

2S 

1 , 

M 

I 

5.5 
4.9 

I 

1 

27 



. 

,,..,,. 

9A 

,...-..- 

29 

' 

on 

6.95 
6.95 
6.95 
6.95 
7.3 

7.3 

6.95 

6.95 

6.95 

6.95 

6.96 
6.95 
6.95 
6.95 
6.95 

6.6 
6.6 
6.2 
6.95 
6.6 

6.6 

6.2 

6.5 

4.56 

4.55 

4.25 
3.95 
3.6 

16.6 
13.8 

3.95 
4.25 
4.25 
«i6.42 
12.0 

7.7 

6.95 

6.2 

6.5 

6.6 

6.2 
4.55 
4.55 
4.55 
al2.1 

4.56 
4.55 
4.25 
4.55 
4.56 

4.65 
4.9 
alO.3 
10.2 
6.6 

6.2 
4.9 
4.55 
4.55 
4.25 
4.25 

^1 

1 

1899-1900. 

1 

2 

9 

ZJ'l 

4.25 

4.25 

5.5 

5.6 

5.6 

6.2 

5.5 

6.95 

6.95 

6.2 

6.5 
4.9 
4  55 
4.9 
4.25 

3.96 

3.6 

3.35 

3.1 

3.1 

12.0 
25.4 
13.8 
10.2 
7.3 

6.95 

7.7 

al7.7 

013.4 

9.4 

7.3 
6.95 
6.2 
10.2 
019.6 

029.2 
15.6 
12.0 
8.6 
6.95 

12.9 
15.6 
10.2 
8.6 
6.95 

4.9 

• 

4 

6 

6 

7 

:if::: 

::;:::: 

ijf'.. 

9 

10 

11 

12 

13 

::::;:; 

'ZJ.'.Z. 

::::::: 

14 

15 

16 

17 

18 

::: 

;:::::■!:::;■:: 





19 

20 

21 

22 

::;;■:; 



25 

» 

27 

::: 

:::.... 

28 

29 

30 

*- 

::::;:: 

31. .!!!!!!'.!*.*.*.! 

..  ^^.>«« 

a  Mean  of  a.  m.  and  p.  m.  rtadings. 
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Daily  discharge,  in  teconi-feet,  of  Escondido  Mutual  Water  Co.^s  canal  near  Nellie,  Cal,, 
for  the  yearn  ending  Sept.  30,  1897-1916 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

190O-1. 
1 

3.6 
3.6 
3.35 
3.35 
3.35 

3.35 

3.35 

3.1 

3.1 

3.1 

***3.*i* 

12.0 
25.4 

021.4 
•27.3 
•27.3 
81.2 
83.1 

19.4 
18w4 
17.6 
21.4 
10.4 

1&4 
20.5 
17.6 
16.6 
15.6 

14.7 

2 

1 

3 

1 

4 

5 

6 

8 

9 

15.6 
12.0 

10.2 
8.6 
6.95 
6.2 
5.5 

5.5 
5.5 
5.5 

*  ii*6* 

23.4 
31.2 
33.1 

33.1 

11.1 
17.5 

23.4 
25.4 
23.4 
21.4 
19.4 

19.4 
19.4 

ia4 

17.5 
17.5 

19.4 
19.4 
18w4 
17.5 
16.6 

16.1 
15.6 
14.7 
13.8 
20.5 
20.5 

•16.1 
•13.6 
•13  8 
•14.7 
•18.6 

•27.2 
•27.2 
•27.2 
•27.2 
•26.8 

•26.3 
•24.8 
•23.8 
•22.2 
•20.6 

•20.0 
•25.3 
•21.4 
•18.0 
•16.1 

•16.1 
•15.2 
•14.2 
•21.4 
•27.2 

•27.2 
•23.9 
•20.0 
•18.0 
•19.0 
•27.2 

10 

u 

12 

1 

1$ 

i 

14 

15 

le 

10.2 
15. « 
15. « 
12.0 

ia2 

21.4 
21.4 

ia2 

17 

j 

18 

1 

19 

6.5  1 

8.6     

1 

20 

,-. 

1 

21 

"20.4 
017.6 
14  7.. 

1 

--|--- 

a 

' 

23 

u 

12.9 
23.4 

25.4 
17.5 

17.5 
15.6 
12.0 
10.6 

6.6 
6.6 
6.6 
6.5 
6.5 

6.5 
6.5 
6.5 
5.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
8.6 
3.6 
•  4.9 

a  6.6 
0  5.85 
on.  6 
a21.4 
O10.7 
ai2.9 

•10.6 
•15.6 
•27.2 
•  5.5 
•27.2 

•27.2 
•25.3 
•26.3 
•27.2 
•27.2 

•27.2 
•27.2 
•26  3 
•21.4 
•24.4 

•23.4 
•23  4 
•23.4 
•23  9 
•23.9 

•23.9 
•23.9 
•22.4 
•24.4 
•23.9 

•21.9 
•19.5 
•17.0 

25 

6.06 

6.5 
6.2 
3.6 
3.6 
4.25 



2K 



1 

r 

IS 



29 

30 

11 

19(0-3. 
1 

•15.6 

*Mi*6' 
•27.2 
•27.2 

•27.2 
•27.2 
•27.2 
•27.2 
•27.2 

•27.2 
•27.2 
•27.2 
•27.2 
6.5 

55 

•27.2 

•10.2 

•ia2 
•ia2 
•ia2 

•12.0 

•12.0 

•12.0 

12.0 

2 

3 

4 

1 

5 

2.0 

i 

6 

I 

7 

2,0 

8 

9 

. 

10 

u 

• 

4.5 

12 

13 

9.0 

14 

15 

16 

. 

. 

i: 

18 

19 

4.0 

20 

21 

6.5 

22 

25 

24 

•16.6 
•27.2 

•27.2 
•27.2 
•27.2 
•27.2 
•25.3 

25 

3S 

27 



a» 1 

2.5 

».....:.:::•:::.:: 

31 

1 

•  Mea  n  of  a.  m.  and  p.  m.  readings. 
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SUEFACE   WATER  SUPPLY,  1915,  PABT  XI. 


Daily  discharge,  in  second-feet,  of  Escondido  Mutual  Water  Co.* s  canal  near  Nellie,  Cal., 
for  the  years  ending  Sept.  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

19W-5. 
1 

027.8 
025.8 
fl27.2 
028.2 
027.2 

o26,8 
027.2 
026.8 
0  25.8 
O23.0 

022.4 
026.3 
024.8 
026.3 
024.4 

027.2 
027.2 
027.2 
027.2 
027.2 

02.72 
0  27.2 
027.2 
0  27.2 
027.2 

027.2 
027.2 
027.2 
027.2 
027.2 

027.2 
0  27.2 
0  27.2 
027.8 
027.2 

027.2 
027.2 
"27.2 
027.2 
027.2 

027.2 
027.2 
027.2 
027.2 
027.2 

027.2 

2 

1 

3 

4 

015.6 
026.3 

027.2 
027.2 
025.8 
027.2 
027.2 

027.2 
027.2 
0  27.2 
0  27.2 
027.2 

5        

6 

7 • 

8 

» 

.           .         . 

10 



11 

1      :" 

12.          ... 

J 

13 

1 

14 1 

15 ' 

,« ' 

17 

. 

18 

19 

20 

21 

22 1 

23 1     . 

1    1 

24         :     ■•  ■          L 

15.6 
022.5 

022.5 
022.5 
026.3 
027.2 
027.8 
027.2 

027.2 
026.8 
024.8 

26.:::::::::.:.: 

1 

26 

1 

27 

1 

28 

i           1 

29 

1           1 

30 

1 

31 

190&^. 
1 

al2.4 
012.6 
alO.2 
alO.2 

2           .1  .::::::: 



a::.:.:::.:::..::.::::'.:.::::::. ::: 

4 I 

:::::::i;:::::: 

s::::::.: ::.::::::.:::.':.::::::.:::: 

all.l 

1 i 

6 ■--..1 i_..-J -- 

O12.0 
a24.4 
a23.4 
«26.3 
al9.4 

023.4 
027.2 
a27.2 
024.4 

1 

1 

7 

1           \ 

oll.l 
O10.2 
alO.2 
016.6 

015.6 

j 

8 

1    . 

0 

1           1           ' 

1     .    *"* 

10 

1           1 

............. 

11 

1 

, 

1 

12 

..      1    .        !    .        •    

13 

1            i 1 

14 

....... 

16 



1         ""'' 

16 

!          1         1 

o27,2 
«27.2 
a27.2 
027.2 
027.2 

027.2 
027.2 
027.2 
025.8 
024.6 

023.4 

1 

17 

a8.6 
a8.6 

* 



18 

1 

! 

19 

i 

1 

j... 

20 

al6.6 

021.4 
a25.4 
024.4 
al9.5 



21 

1 

22 

23 

24 

1 

'.... 

25 

j 

al7.0 

26 

1 

al5.6 

27 

015.2  ,  O21.0 
al4.7     025.8 

28 

29 

013.8 
al3.4 
al2.9 

30 

1 

81 

1 

1 

0  Mean  of  a.  m.  and  p.  m.  readings. 
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Daily  dUehcarge,  in  second-feet,  of  Escondido  Mutual  Water  Co.*$  canal  near  Nellie,  Cal., 
for  the  years  ending  Sept.  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8,pt. 

1908-7. 
1 

al3.4 
al4.2 
014.7 
fll5.2 
016.6 

al4.7 
al4.2 
013.4 
al4.7 
•14.7 

015.6 
al8.5 
o2a4 

10.2 
10.2 
10.2 
8.6 
8.6 

8.6 
8.6 
8.6 
10.2 
10.2 

10.2 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

7.7 

7.7 
7.7 
7.7 
7.7 

6.96 
6.95 
6.95 
6.95 
6.2 

5.5 
5.5 
5.5 
5.5 
5.5 

5.5 

2 

024.S 
024.8 

.......|. ...... 

3 

4 

1 

5 

al7.7 
621.4 

1      "** 

6 

3.1 
3.0 
3.1 
3.6 

7.7 

3.1 
3.6 
3.6 
3.1 
3.1 

3.0 
3.1 
3.1 
3.1 
3.6 

3.1 
3.6 
3.6 

.  1 

7 

( 

8 

9 

10 

11 

12 

4.25 
4.25 
4.25 
4.25 

5.5 

6.5 

5.5 

6.95 

6.95 

6.95 
6.95 
6.05 
7.7 

7.7 

8.6 
8.6 
9.4 
9.4 
10.2 

ia2 

011.6 
012.0 
012.0 
012.0 
012.0 

012.0 
012.0 
oll.l 
oll.l 
Oll.l 

oil  1 

Oll.l 

010.2 
010.2 
0IO.2 

oil  1 
oia2 
0IO.2 
010.2 
08.6 

08.6 
08.6 
08.6 
08.6 
08.6 

08.6 
08.6 
08.6 
08.6 
08.6 
07.7 

13 

14 

15 

25.4 

024.3 
024.3 
024.3 
022.4 
O20.4 

fll9.0 
016.6 
016.6 
016.6 
016.6 

617. 6 
019.4 
019.4 
024.3 
024.3 
19.4 

8.0 

16 



IT 



18 



1 

19 



20 

21 

22 

23 :.. 

1 

24 

1 

25 

26 

1 

27 

1 

28 

aO.O 

ag.o 

aU.2 

i::::::':::::;: 

29 

1 

30 

.','.'.,.. c...... 

31 

i 

1907-8. 
1 

! 

012.9 
al2.4 
O12.0 
O12.0 
Oil.  8 

oil.  3 
O10.6 
O10.2 
O10.2 
O10.2. 

O10.0 
09.8 
flic.  2 
O10.2 
014.7 

014.7 
014.7 
014.2 
013.8 
013.8 

013.4 
012.9 
612.9 

oiio' 

O12.0 
O12.0 

O12.0 
O12.0 

05.6 
05.5 
06.6 

012.0 
012.0 
012.0 
012.0 
012.0 

012.0 
012.0 
012.0 
012. 0 
fll2.0 

012.0 
012.0 
0120 
012.0 
012.0 

012.0 
0I2.O 
012.0 
012.0 
012.0 

012. 0 

012.0 
0I2.O 
012. 0 
012.0 

0I2.O 
0I2.O 
012. 0 
012.0 
012.0 

07.7 
07.  T 
07.7 
07.7 

2 

&1 
8.1 
8.1 
8.6 

3 



4 

5 

05.5 

05.5 
06.5 
05.5 

o5.5 
06.5 
05.5 
o5.6 
06.5 

o5.6 
o5.5 
05.5 
o5.5 
05.5 

o5.5 
o5.6 
o5.5 
05.5 
o5.5 

o5.5 
05.5 
05.5 
05. 5 



06:5' 
06.5 
05.5 
06.5 

05.6 
05.5 
05.6 
05.5 
05.6 

05.5 
06.5 
05.5 
05.6 

09.8 

09.8 
09.8 
09.8 
010.2 
012.0 

08.6 
012.0 
012.0 
012.0 
012.0 
012.0 

6 

1 

8.6 

9.4 

9.4 

4.25 

8.6 

9.4 
9.4 
9.4 
9.4 
10.2 

9.4 
9.8 
9.4 
10.2 
10.2 

10.2 
alO.2 
O10.2 
O10.2 
O10.2 

O10.2 
O10.2 
O10.2 
O10.2 
013.4 
012.9 

7 i 

8 

1     . 



9 1 

1 

10 

11 1 

12 1 

13 

14 

15 

J 

1 

16 

! 

17 

1 

18 ' 

19 

20 

21 

1 

22 

23 

, 

j 

34 

1 

35 

26 

9.0 
9.0 
9.0 
8.6 
8.6 

1 

27 ' 

1     . 

28 

1 

39 

30 

....!..L.!:': 

» 

::.::  1  .          1 

a  Mean  of  a.  m.  and  p.  m.  readings. 


6  No  flow  in  p.  m. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge^  in  second-feet,  of  Escondido  Mutual  Water  Co.* a  canal  near  NeUie,  Cal.^ 
for  the  years  ending  Sept.  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1908-9. 
1 

0.2 
6.2 
6.95 
6.95 

6.2 
5.5 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
10.2 
8.6 

8.6 
11.1 
11.1 
11.1 
16.6 

19.4 
12.0 
12.9 
12.9 
12.9 

12.0 

23.4 
23.4 
23.4 

■'23."4' 

15.6 
15.6 

"2i.'4' 
21.4 

::::::: 

19.4 
19.4 
19.4 
19.4 
21.4 

21.4 
21.4 
21.4 
23.4 
23.4 

13.8 
23.4 
23.4 
21.4 
21.4 

23.4 
21.4 

17.5 

18.4 

18.4 

0I6.6 

0I8.4 

al9.0 
al8.4 
0I9.4 
al9.0 
al9.0 

al8.4 
0I8.4 
0I8.4 
«xl0.2 
010.2 

0IO.2 
alO.2 
0IO.2 
alO.2 
010.2 

fllO.2 
0IO.2 
alO.2 
0IO.2 

10.2 
10.2 
10.2 
10.2 
10.2 



6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6u4 

6.4 
6u4 
6.4 
6.4 
6.4 

7.5 
7.5 
7.5 
7.5 
7.5 

10.2 
10.2 
10.2 
10.2 
10.2 

10.2 
10.2 
10.2 
10.2 
10.2 

10.2 
10.2 
10.2 
10.2 
10.2 

10.2 
10.2 
10.2 
10.2 
10  2 

10.2 
10.2 
10.2 
10.2 
10.2 

10.2 
10.2 
10.2 
10.2 
10.2 
10.2 

7.5 
7  5 
7.5 
7.5 
7.5 

7.5 
7.5 
7. 5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
4.6 
4.6 

10.2 
10.2 
10.2 
8.6 

7.7 

6.95 

6.95 

6.95 

6.2 

6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
5.85 

5.85 
5.5 
4.9 
4.25 
4.25 

3.6 
3.6 
3.1 
3.1 
3.1 

2.55 
2.05 
2.05 
2.55 
2.55 

2.55 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 

2 

3 

4            

5 

6.95 

6.95 

8.6 

6.95 

6.95 

6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

10.2 
8.6 
8.6 
6.95 
6.2 

6.2 
6.2 

6 

7        

g 

9            

10 

11 

12        

13 

14          

15 

16 

17        

18 

1 

19        

1 

Jo :: 

21 

22        

23    

6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 
6.2 

24           

6.95 
6.95 

1 

oil.  2 
14.7 

14.7 

25 1  *.     .. 

26    1 

"i4.*2" 

19.4 
15.8 
15.6 

8.6 
12.0 
12.0 

27               ' 

6.2 
6.2 
6.2 
6.2 

28 

29 

30 

::::::: 

U.7 
11.7 
11.7 
11.7 
11.7 

11.7 
11.7 
11.7 
12.3 
12.3 

12.3 
12.3 
12.3 
13.7 
13.7 

15.8 
15.1 
16.5 
16.5 
17.3 

17.3 
17.3 
17.3 
17.3 
17.3 

17.3 
17.3 
17.3 

14.7 
15.6 

17.3 
17.3 
17.3 

"17.3" 
17.3 
14..4 
14.4 

17.3 
17.3 
17.3 
17.3 
17.3 

17.3 
17.3 
17.3 
17.3 
17.3 

17.3 
17.3 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6,4 
6.4 
6.4 

31     .              ... 

190^-10. 
1 

■■'3.6' 
3.0 
3.0 
3.0 

2.3 
2.3 
1.7 
1.7 
1.7 

1.7 
1.2 
1.2 
1.2 
1.7 

2.3 
2.3 
2.3 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 

.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
1.2 

1.2 

1.2 

.8 
.8 
.8 
.8 

:i 

1.2 

2 ' 

3 * 

4 ' 

1 

5 

, 1 

7 

8 1 

6.4 
6.4 
7.5 

7.5 
12.3 
13.0 
13.0 
11.7 

9 

1.2  ! 

10 

1.2  ■ 

11 1     

1.2 

12.::::: i      i 

13 !  ....    ' ' !   .:.. 

iJ      . 

is::::::::::::::'  "■■ 

1 

16 

1 

17    

1 

11.7 
11.7 
11.7 
11.7 

11.7 
11.7 
11.7 
11.7 
11.7 

11.7 
11.7 
11.7 
11.7 
11.7 
11.7 

1.2 

18 1 

19           ■     ■.*■ 



2o::::::::::::::i -\ 

21 

1 



22 

1 

23 

24 ! 

25 

« '       1 

27 

28:::::::::::  ::i ' 

29 1 

30 1     ' 

31 ' 

o  Mean  of  a.  m.  and  p.  m.  readings. 


Digitized  by 


Google 


SAN   LUIS  REY  BIVEB  BASIN. 


86 


DaUy  dischargf,  in  seamd-feet^  ofEscondido  Mutual  Water  Co.^ 8  canal  near  Nellie  CaL, 
/or  the  years  eriding  Sept.  SO,  1897-1915 — Continued. 


D»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1910-11. 

, 

2.3 
Z3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 

V^ 

2.3 
2.3 
2.3 
2.6 
2.6 

2.6 
%Z 
2.3 
2.3 
3.0 

3.0 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.0 
3.0 

2a3 
2a3 
20.3 
20.3 
2a3 

20.3 
20.3 
20.3 
20.3 
20.3 

2a3 
20.3 
203 
20.3 
20.3 

20.3 
20.3 
20.3 
20.3 

2a3 

2a3 

"ii'.'z 

19.5 
19.6 

19.5 
20.3 
20.3 
19.5 
l&O 

16.5 
15.1 
13.7 
13.7 
13.7 

13.7 
12.3 
11.0 
11.0 
9.8 

9.8 
&6 
7.5 
&6 
9.8 

&6 
8.6 
&6 
7.5 
7.6 

6.4 
5.4 
4.6 
4.6 

2                   ...! 

2a3 
2a3 
19.5 
2a3 

'            1 

3                                       

1 

4                          

1 

1 

5                                                           ; 

1 

; :::::i 

1 

17.3 
20.3 
20.3 
20.3 

2a3 
2a3 
20.3 
2a3 
2a3 

20.3 
20.3 
20.3 
20.3 
2a3 

20.3 
20.3 
20.3 
20.3 
20.3 

20.3 
20.3 
20.3 
20.3 
2a3 
20.3 

11.0 
11.0 
11.0 
11.7 
13.0 

"ii'i' 

l&O 

j"         1  " 

s            

< 1 

9    .     .   

1            I 

10                      

1 

u 

1 

t 
! 

13          .... 

1 

IS 

14                 

12.3 

12.3 
15.1 
17.3 
15.1 
13.7 

12.3 
11.0 
11.0 
11.0 
13.7 

17.3 
19.5 

*'i7.*3' 

19.5 
19.5 
19.5 
19.5 
19.5 

19.5 
19.5 
19.5 
19.5 
2a3 

2a3 
2a3 
20.3 

! 1 

15 

K 

1 

u» 



*     ! 

» 

30 

\ 

a 

i 

1 

a 

*     1 

B 

1 

31  

1 

3S                                            

1 

» 1 ! 

i i ! :: 

r 

1 '■      t 

» 

s 

30 1 

3.7 

13.7 
17.3 

11.0 
12.3 
11.7 
11.0 
&6 

&6 
8.6 
8.6 

a6 

8.6 

11.0 
9.8 
7.5 
6.4 
6.4 

6.4 
6.4 
11.0 
7.5 
6l4 

6.4 
6.4 
5.4 
5.4 
5.4 

8.6 
8.6 
7.5 
7.5 
6.4 
5.9 

5.9 
5.4 
5.0 
4.6 
5.4 

5.4 

6.5 
7.5 
7.5 
6.4 

6l4 
6.4 
5.4 
5.4 
5.4 

5.4 
6.4 
6.0 
4.8 
4.6 

4.1 

4.8 
4.6 
4.6 
4.1 

4.1 
4.6 
4.6 
4.6 



a.          .  .               

Wll-12.        ! 

1 

14.4 
14.4 
15.8 

"2i.'8' 

22.6 
22.6 
22.6. 
24.2 
24.2 

25.8 

23.4 
24.2 
24.2 
24.2 
24.2 

24.2 
25.8 
25.8 
24.2 
24.2 

24.2 
24.2 
24.2 
24.2 
24.2 

24.2 
22.6 
25.8 
25.8 
25.8 

25.8 
25.8 
25.8 
25.8 
25.8 

15.1 
12.3 
11.0 
8.6 
6u4 

6.4 

j 

2 ......   ..' 

:::::::  ;:::;:;i;:::;.: 

8.     : :        :::::.:::::: 

1  

4 

1 

5 1 

« 1 

8 

. 

1 

]» ; 

u 1 

12 

: 

a 

H....                .                 f 

U 

'       1 

» 

1 

1 

17... 

i*:::::::::::::r::::: 

1 

19 ' 

39 ' 

11.7 

13.7 
14.4 
14.4 
14.4 
14.4 

14.4 

a 1 

a 

* 

s 

a 

1 

s 

1 

r 

a. 

14.4 
14.4 
14.4 
14.4 

*2i*6* 

» 



ai 

:::::::::::::: 

1 

a 

1 1 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI.. 


Daily  discharge ^  in  second-feet y  o/Escandido  Muttial  Water  Co.*s  canal  near  Nellie,  Cal., 
for  the  years  ending  Sept.  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. !  July.    Aug. 

Sept. 

1912-13. 
1      

49 

3.5 

3.5 



ia7 

&7 
&7 
8.7 

ao 

7.7 

7.4 
7.4 
6.7 
6ul 
6.1 
6.1 

7.6 
6.4 
5.9 
5.4 
6.0 

4.6 
4.1 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
7.5 

15.1 
24.2 
18.0 
39.7 
24.2 

18.0 
12.3 
13.7 
13.7 
25.8 

30.4 

6.1 
6.1 
6.1 
6.1 
11.3 

13.8 
14.2 
17.9 
14.9 
11.7 

lao 

8.7 
7.7 
7.4 
7.1 

6.7 
6.7 
6.7 
7.4 
8.0 

14.2 
17.5 
12.8 
1&6 

'*i9.'3' 

36.6 
36.6 
40.4 
36.6 
33.5 

30.4 
28.2 
25.8 
24.2 
22.6 

21.8 
21.1 
18.0 
17.2 
10.5 

15.8 
19.5 
21.1 

2a8 

2ao 

19.3 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 

2ao 
2ao 

22.3 
22.3 
20.8 

2ao 
2ao 

19.3 
19.3 
19.3 
23.1 

2ao 
2ao 

23.1 
23  1 
22.3 

22.3 
22.3 
21.5 
21.5 

2ao 
2ao 

**24.*2' 
30.4 

38.1 
42.7 
42.7 
42.7 
30.4 

30.4 
38.1 
38.1 
38.1 
38.1 

38.1 
35.1 
33.5 
33.5 
32.0 

30.4 
30.4 
30.4 
33.5 
33.5 

36.6 
36.6 
36.6 
36.6 
36.6 
36.6 

18.6 
21.6 
18.6 
17.1 
16.0 

15.6 
14.9 
14.2 
13.1 
12.0 

lao 

10.0 

lao 

14.9 
12.8 

1Z8 
12.8 

2.5 
1.9 
1.9 
1.9 

2 

3.8 
3.5 
2.8 
2.3 

2.1 
2.1 
2.3 
2.3 
2.3 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

,            , 

3 

\\\\\'.y.v\'.\\ 

4 

5 

6 

1 

7        

1 

8 ^ 



1 

9 



1 

10 

11 

1 

12 

13. 

1 

14 

15 

1 

16 

1      1 

17 

1 

18 

19 

17.5 
13.5 

11.3 
11.3 

lao 

9.3 
9.0 

&4 
7.4 
6.1 
6.1 
6.1 

30 

21 

22 

23 

1 

1 

24 

..        .|    ... 

1 

25 

1 

' ! 

26 

1 

27.. 

1 

28 

29.. 



30 

31 

1               ! 

1913-14. 
1 

36.6 
36.6 
36.6 

«ir..2 

18.0 

12.3 
12.3 
12.3 
12.3 
12.3 

12.3 
12.3 
12.3 
12.3 
12.3 

al5.9 
18.0 
16.5 
15.8 
16.1 

9.8 

"ii*3* 

7.5 
12.3 

12.3 
12.3 
11.0 
12.3 
12.3 

24.2 
24.2 

29.7 
29.7 
29.0 

27.4 
24.2 
19.6 
18.0 
17.6 

16.5 

15.8 
15.8 
18.7 
18.0 

16.5 
15.8 
14.4 
13.7 
12.3 

11.7 
11.0 
11.0 
11.0 
11.0 

11.0 
10.4 
9.8 
9.2 
8.6 
8.6 

8.6 
9.8 
9.8 
7.6 
6.9 

7.6 
oll.l 

15.8 
10.4 
8.6 

7.5 

2 

r 

3 

.......|....... 

::::::::::::::i:::..:: 

4.. 

6 .'... 



2.8 

6 

2.8 
2.8 
2.6 
2.3 
2.3 

2.3 
2.3 
2.3 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
3.7 

3.7 
5.4 
7.5 
6.9 
7.5 

7.5 
6.4 
6.4 
5.9 
12.3 
9.8 

7 

8.     . 

' 

9 

10 

11 

1 1 

12... 

6.4 

1 

13 

6.9 

14 .  . 



15... 



16 

1 

17 

i 

18 

1 .   .., 

19... 

1. 1 

20 

) 

21 

1 

22 

23. 

::::::::::::: 

«::::::::::::'" 

25...  . 

26 

27  . 

28 

20 



80 

81 

; ; 

33.5 



•  Mean  of  s.  m.  and  p.  m.  readlngi. 
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Daily  dittharge,  in  stacmd-feety  o/Eseondido  Mut%uiL  WaUr  Co.* 8  canal  near  Nellie,  Cal., 
for  the  years  ending  Sept,  SO,  1897-1915 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-15. 
1 

6.7 
6.4 
6.2 
.8.0 
9.2 

7.7 
7.7 
7.7 
10.1 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
24.2 
14.7 
32.7 

33.5 
21.8 
27.4 
83.5 
33.5 
83.5 

34.2 
24.2 
24.2 
24.2 
29.0 

33.5 
33.5 
33.5 
33.5 
33.5 

33.5 
33.5 
33.5 
33.5 
33.5 

33.5 
33.5 
83.5 
33.5 
33.6 

33.6 
33.5 
33.5 
33.5 
33.5 

33.5 
33.5 
33.5 

33.5 
33.5 
33.5 
33.5 
33.5 

33.5 
33.5 
33.5 
33.5 
33.5 

13.7 
11.3 
11.3 
11.3 
11.3 

11.3 
7.5 
11.3 
11.3 
11.3 

11.3 
11.3 
11.3 
11.3 
11.3 

16.5 
16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
12.3 
16.5 
16.5 
13.7 

13.7 
13.7 
16.5 
16.5 
12.3 

16.5 
16.5 
16.5 
15.1 
15.1 

12.3 
12.3 
16.5 
16.5 
12.3 

9.8 
12.3 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
19.5 

19.6 
22.6 
22.6 
22.6 
22.6 

22.6 
21.8 
21.8 
22.6 
22.6 

22.6 
22.6 
15.1 
18.0 
19.5 

18.0 
18.0 
18.0 
13.7 
13.7 

13.7 
13.0 
13.0 
12.3 
12.3 

11.7 
11.0 
11.0 
10.4 
10.4 

10.1 
9.8 
9.5 
9.2 
8.6 

8.0 
8.6 
8.6 
8.0 

2 

6.0 
3.6 
3.4 
4.1 

3.5 
3.7 
3.5 
3.5 
3.5 

5.6 
22.6 
10.4 
6.7 
5.6 

5.4 
10.7 
25.8 
19.5 
16.1 

16.5 
13.7 
12.0 
10.4 
8,6 

8.3 
9.2 
9.2 
7.7 
7.7 
7.5 

3 

4 1 

5 

0 i 

7.     .         .   .                 .1     

8 i 

9 

10 

„ ! 

12 1 

13..::.:.: :::::..:.::... 

U ' 

15 

16 

17 

IS t ' 

19. .!..... 

» 1 

« ! ' 

22..::.:...:::::' :::::::::..:: 

23 

34 ' 

25 1   

, :.! 1 

27 1 1 

is ....!.. 

1 

S :::.:::'::::::: 

10 

1 

a 1 

J 

1 1 

Monthly  discharge  of  Escondido  Mutual  Water  Co.*s  canal  near  Nellie,  Cal.,  for  the 
years  ending  Sept.  SO,  1896-1915. 


Month. 


Discharge  in  second- 

feet. 

Run-off 

(total  in 

acre-feet). 

Maximum. 

12.0 

0.85 

160 

19.45 

3.1 

274 

15.6 

4.26 

438 

35.05 

6.2 

997 

37.0 

19.45 

1,341 

40.85 

6.6 

1,424 

37.0 

12.0 

1,174 

8.6 

2.05 

210 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

40.85 

.0 

6,017 

.0 

.0 

0 

.0 

.0 

0 

12.0 

3.1 

392 

48.8 

6.6 

1,028 

37.0 

10.2 

917 

37.0 

9.4 

1,193 

13.8 

7.7 

361 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

48.8 

.0 

3,881 

Digitized  by  v 

^OOQk 

1896-7 

October 

Norember  (29  days) 

December 

January  (28  days) 

Pebnuoy  (23  days) 

March  (»  days) 

April  (25  days) 

May  (21  days) 

June 

July 

August 

September 

The  year 

1897-8. 

October 

November 

December  (28  days) 

January  (29  days) 

Feljfuary 

March 

April  (17  days) 

jnne.'i:!!i:::::i:::... :::::: :::::::: 

July. 

The  year, 
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SURFACE   WATER  StlPPLY,  1915,  PART  XI. 


Monthly  discharge  of  Escondido  Mutual  Water  Co. ^8  canal  near  Nellie^  Cal.,  for  the 
years  ending  Sept.  SO,  1896-1915 — Continued. 


Month. 


Discharge  in  second- 
feet. 


Maximum.   Minimum. 


Run-off 
(total  in 
acre-feet). 


October 

November. 

December 

January  (10  days) . 

Februaiy 

March  (30  days)... 
April  (19  days).... 

June* 

July 

August 

September 


The  year . 


October 

November. . 
December.. 
January.... 
February.., 
March 


1899-1900. 


AprU. 

May  (16 days).. 

June 

July 

August 

September 

The  year. 


October 

November  (15  days) . 
December  (10  days).. 
January  (26  days) . . . 
February  (10  days). . 

March  (23  dajrs) 

April  (11  days). 


1900-1. 


day. 


June 

July 

August 

September.. 


The  year. 


October 

November  (3  days). 
December  (4  days).. 

.Tannary 

February 

March 

Ai»il  (22  days) 

May  (9  days) 

June 

July.. 


190»-3. 


August 

September.. 


The  year. 


0.0 

.0 

.0 

6.95 

35.05 

39.0 

12.9 

.0 

.0 

.0 

.0 

.0 


39  00  I 


.0 

.0 

.0 

21.45 

7.3 

15.6 

254 

31.2 

.0 

.0 

.0 

.0 


3V2 


.0 

21  45 

3.6 

2.5.35 

33  1 

2-  35 

20  5 

.0 

.0 

.0 

.0 

.0 


3.1 


.0 

6.5 

9.0 

25.35 

27.25 

27.25 

27.25 

27.25 

.0 

.0 

.0 

.0 


27.25 


0.0 
.0 
.0 

3.6 

3.6 

4.25 

4.25 
.0 
.0 
.0 
.0 
.0 


.0 

.0 

.0 

4.9 

3.6 

3.9 

3.1 

4.95 

.0 

.0 

.0 

.0 


.0 


.0 

1.85 

3.1 

3  1 

12  0 

11.1 

14.7 

.0 

.0 

.0 

.0 

.0 


.0 


.0 

2.5 

2.0 

3.6 

5.5 

13.35 

5.5 

10.2 

.0 

.0 

.0 

.0 


.0 
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Monthly  discharge  of  Eseondido  Mutual  Water   Co, ^8  canal  near  Nellie,  Cal.,  for  the 
years  ending  Sept,  SO,  1896-1915— i'ontmxied. 


Month. 


Discharire  In  second- 
feet. 


Maximum.  Minimum. 


October..., 
November. 
December.. 
January.. 


1904-5. 


FtBbmary 

llArdi(2Sdays). 

April 

May  (13  days)... 

Jtme 

July 

Aojfust 

September 


The  year. 


ao 

0.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

28.3 

15. « 

1,13» 

28.3 

27.2 

1,621 

27.25 

15.0 

'076 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

.0 

.0 

0 

28.3 

.0 

3,435 

October 

November 

December 

Jaoaary(14days). . 
February  (27  days)., 
Mtfdi(8days). 
Apr 


1905-6. 


r.: 


Jane.. 

July 

Aofust 

September.. 


The  year. 


October  (18  days).... 
November  (3  days).. 
December  (30  days).. 

January  (4  days) 

February 

March 


1906-7. 


April- 
May  (20  days).. 

Jane 

JoJy  (6  days)... 

August 

September 

The  year. 


October 

November  (5  days) . 

December 

January  (26  days). . . 
February  (25  days) . 
March  (28  days). 
Ap- 


1907-8. 


r: 


June  (4  days). 

July 

Aupist. 
September  ... 


The  year. 


.0 

.0 

.0 

25.35 

27.25 

27.25 

.0 

.0 

.0 

.0 

.0 

.0 


27.25  I 


Run-off 
(total  in 
acre-feet). 


.0 

.0 

.0 

8.6 

10.2 

10.2 

.0 

.0 

.0 

.0 

.0 

.0 


0 

0 

0 

448 

,192 

282 

0 

0 

0 

0 

0 

0 


3,408 
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Monthly  discharge  of  Escondido  Mutual  Water  Co.* 8  canal  near  Nellie^  Cal.^  for  the 
years  ending  Sept,  SO,  189S-191& — Continued. 


Month. 


Discharge  In  second- 
feet. 


Maximum.  Minimum. 


Run-off 

(total  in 

acre-leet). 


1908-9. 

October 

November  ( 6  days) 

December 

January  (26  days) 

February  (11  days) 

March  (22  days) 

AprU(29day8) 

June 

July  (24  days) 

August 

September 

The  year 

1909-10. 

October 

November 

December 

January  (23  days) 

February 

March  (28  days) 

April 

May  (29  days) 

June  (29  days) 

July  (17  days) 

August  (11  days) 

September 

The  year 

1910-11. 

October 

November 

December 

January  (23  days) 

February  (U  days) 

March  (29  days) 

AprU(29days) 

May  (24  days) 

June 

July 

August 

September 

Thejrear 

1911-12. 

October , 

November 

December 

January 

February 

March  (18  days ) 

A pril  ( 1 1  days) 

May  (30  days) 

June  (1  day) 

July 

August 

September 

The  year 


0.0 
6.95 
10.2 
19.45 
23.4 
23.4 
19.46 
10.2 
10.2 
2.55 
.0 
.0 


23.4 


.0 

.0 

.0 

13.0 

17.3 

17.8 

7.5 

7.5 

3.0 

1.2 

1.2 

.0 


17.3 


.0 

.0 

3.7 

19.5 

20.3 

20.3 

20.3 

16.5 

.0 

.0 

.0 

.0 


20.3 


.0 

.0 

.0 

12.3 

7.5 

18.0 

25.8 

25.8 

6.4 

.0 

.0 

.0 


25.8 


0.0 
6.2 
6.2 
5.5 
8.6 
9.4 
10.2 
10.2 
3.1 
2.05 
.0 
.0 


.0 


.0 

.0 

.0 

6.4 

11.7 

6.4 

6.4 

4.6 

1.2 

.8 

.8 

.0 


.0 

.0 

2.3 

3.0 

17.3 

17.3 

17.3 

4.6 

.0 

.0 

.0 

.0 


.0 

.0 

.0 

5.4 

4.1 

11.0 

14.4 

6.4 

6.4 

.0 

.0 

.0 


.0 
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Monthly  discharge  of  Escondido  Mutual  Water  Co,^s  canal  near  Nellie^  Cal.^for  the 
yean  ending  SepL  SO,  189S-1915 — (Continued. 


Month. 

Discharge  In  second- 

Run-off 
(total  in 

Maximum. 

Minhnum. 

acre-leet). 

191^13. 
Oetc*er 

ao 

.0 

4.9 

12.8 

19.3 

23.1 

21.5 

2.5 

.0 

.0 

.0 

.0 

ao 

.0 

2.1 

3.6 

6.1 

19.3 

6.1 

1.9 

.0 

.0 

.0 

.0 

0 

November .         .                                    

0 

December 

182 

Jtnoary  (15  days). . . . . 

222 

Febreary  (25  days) 

630 

M^ryfl 

1  294 

A  pril  ( 29  days ) 

716 

M^4d^::::::::::.. ..:..:...:::::::::::::::::::. .:;..: 

16 

Jmie 

0 

July 

0 

At^mt 

0 

Sfptpmber. . .        X             .  . 

0 

The  year 

23.10 

.0 

.0 

12.3 

39.7 

4a4 

42.7 

18.0 

29.7 

15.8 

.0 

.0 

.0 

.0 

2,960 

1913-14. 
October 

.0 

.0 

2.3 

3.7 

15.8 

24.2 

7.6 

8.6 

5.9 

.0 

.0 

.0 

0 

November 

0 

nefAmbn*  (27dayK} , .      . , 

240 

Janxtary  (2t  days).' 

676 

P«hnWTy(18diiy^) 

924 

M*rdi(28days)1.'. 

1  951 

AOTll(39daya) 

*891 

May 

1,020 
230 

Jtnwi  (1?  dayif) 

Inly. I '..' 

0 

Ao^ost 

0 

0 

*                                                                                    

The  year 

42.7 

.0 

5  932 

1914-15. 
October 

.0 

.0 

25.8 

33.5 

33.5 

33.5 

16.5 

12.3 

22.6 

22.6 

.0 

.0 

.0 

.0 

3.5 

6.7 

24.2 

11.3 

12.3 

6.4 

6.4 

8.0 

.0 

.0 

0 

NoTember 

0 

December  (30  days) 

641 

Jionary .......  r. , 

896 

FHnTiary. 

1  773 

iUrch..' 

l'l94 

April 

'918 

£j : ::.::::::::::::::::: 

412 

Jnn^-n ...   

793 

Joly 

750 

Aogost ^ .    . 

0 

September..  . 

0 

'                                                                  '          

The  year 

33.5 

.0 

7,277 

Nons. — These  tables  supersede  those  previously  published  In  water-supply  papers.  Discharge  in 
colomns  headed  "  Maximum''  or  << Minimum''  corresiKmds  to  the  mayiniiim  or  Tnininniim  stage  rec<vded 
daring  maoith* 
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SANTA  ANA  KIVEK  BASIN. 


SANTA  AJTA  &IVBB  HEAB  MEKTOITE,  OAL. 


Location. — In  the  SW.  J  sec.  4,  T.  1  S.,  R.  2  W.,  San  Bernardino  County,  near  mouth 
of  canyon,  one-fourth  mile  above  Pacific  Light  &  Power  Corporation's  plant, 
one>half  mile  above  mouth  of  Deep  Creek,  and  3}  miles  northeast  of  Mentone. 

Drainage  area. — 189  square  miles  (measured  on  topographic  map);  182  square 
miles  at  original  site  above  Warm  Spring  Canyon. 

Records  available.— July  1,  1896,  to  September  30,  1915. 

Gage. — ^Vertical  staff  fastened  to  a  rock  ledge  on  left  bank  one-fourth- mile  above 
power  house;  since  October  1,  1914,  read  by  E.  Givens;  prior  to  that  date  gage 
was  j  ust  above  ford ,  1 J  miles  upstream .  Several  gages  at  approximately  the  same 
site  but  at  independent  datums  have  been  used. 

Discharge  measurements. — ^Made  from  cable  just  above  ford  at  upper  gage  or  by 
wading. 

Channel  and  control. — Composed  of  gravel  and  boulders;  shifts  during  high  water. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  8.4  feet  at  8  a.  m. 
February  10  and  11  (discharge  determined  from  extension  of  rating  curve,  about 
870  second-feet) ;  minimum  stage  recorded,  5.0  feet  September  23  to  30  (discharge, 
1  second-foot). 

1896-1914:  Maximum  stage  January  1,  1910,  when  gage  was  washed  out  (crest 
height  unknown ;  mean  disc  haige  for  day  estimated  at  8,500  second-feet^ ;  minimum 
stage  recorded,  2.3  feet  during  parts  of  every  month  from  October,  1913,  to  January, 
1914  (discharge,  0.6  second-foot). 

Diversions. — ^The  intake  of  the  Pacific  Light  &  Power  Corporation's  canal  is  at  the 
Southern  California  Edison  Co.'s  plant  No.  2,  2 J  miles  above  the  gage.  The 
Greenspot  pipe  line  diverts  water  for  irrigation  from  the  f orebay  of  this  canal  at 
the  Mentone  power  house.  From  the  tailrace  the  water  is  carried  across  Santa 
Ana  River  and  used  for  irrigation. 

Regulation. — Water  is  stored  on  Bear  Creek  at  Bear  Valley  reservoir.  Southern 
California  Edison  Co.  's  power  plants  Nos.  1  and  2  are  5J  and  2}  miles,  respectively, 
above  the  Mentone  plant  of  the  Pacific  Light  &  Power  Corporation  at  the  mouth 
of  the  canyon. 

Accuracy. — ^Rating  cur\'e  fairly  well  defined  except  for  high  stages.  Gage  read  only 
once  a  day,  usually  to  tenths.    Results  only  fair. 

Discharge  measurements  of  Santa  Ana  River  near  Mentone,  Cal. ,  during  the  year  ending 

Sept.  30,  1915, 

[Made  by  F.  C.  Ebert.] 


Date. 


Nov.  20 
Dec.  23. 
Feb.  16 
28 
Mar.  12 


Gage 
height. 

Dis- 

charge. 

Via. 

Stc.-ft. 

aL80 

1.7 

01.86 

1.8 

66.77 

154 

C6.5 

83 

6.42 

65 

Date. 

Gage 
height. 

Dis- 
charge. 1 

Feet. 

Sec.'ft. 

Mar.  25 

6.80 

153 

Apr.    8 

6.72 

115 

15 

6.73 

125 

May  15 

7.1 

240 

Date. 


a  Old  gage. 


t>  Old  gage  read  5.04  feet. 


May  23 
June  28 
July  15 
Aug.  12. 


Gage 
hei^t. 


Feet. 
6.97 
6.59 
6.45 
5.83 


c  Old  gage  read  4.98  feet. 


Dis- 
charge. 


Sec.-ft. 

177 

91 

73 

11 
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Daily  dUcharge,  in  feet,  of  Santa  Ana  River  near  Mentone,  CaL,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1 
2 
3 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

U. 
U. 
13. 
14. 
15. 

16. 
17. 
B. 
19. 
20. 

a. 

22. 
23. 
34. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


Nov. 


Dec. 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7  ' 
1.7 

J.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
L7 

1.7 
1.7 
1.7 
1.7 

1.7 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

3.0 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
3.0 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Jan. 


1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

40 

1.8 
1.8 
1.8 


Feb. 


198 
121 
121 
121 
121 

121 
121 
121 
144 
870 

870 
610 
510 
510 
144 

144 
144 

100 
100 


1.8 
1.8 

100 
100 

1.8 

100 

1.8 

100 

1.8 

100 

1.8 

100 

1.8 

100 

1.8 

100 

1.8 

100 

330 

198 

196 

Mar. 

Apr. 

May. 

June. 

July. 

Aujr. 

100 

121 

198 

198 

100 

29 

100 

144 

260 

228 

100 

29 

100 

144 

198 

228 

100 

29 

100 

170 

198 

198 

100 

29 

100 

170 

198 

170 

100 

20 

100 

144 

198 

170 

100 

21 

64 

121 

198 

170 

100 

21 

64 

121 

198 

170 

100 

21 

64 

121 

198 

170 

100 

21 

64 

121 

228 

170 

100 

18 

64 

144 

228 

170 

100 

18 

64 

170 

260 

170 

100 

18 

64 

170 

295 

144 

100 

18 

64 

170 

260 

144 

81 

18 

64 

144 

260 

114 

72 

18 

64 

144 

228 

144 

72 

15 

100 

144 

260 

144 

64 

15 

100 

144 

260 

144 

64 

16 

100 

170 

260 

144 

64 

15 

100 

170 

260 

121 

64 

10 

100 

228 

280 

121 

57 

5.6 

100 

170 

260 

121 

57 

5.5 

144 

170 

280 

121 

50 

5.6 

144 

170 

198 

121 

64 

6.5 

170 

170 

198 

121 

64 

6.5 

144 

170 

198 

121 

57 

5.5 

121 

170 

198 

121 

50 

5.6 

121 

170 

198 

100 

38 

6.6 

198 

228 

198 

100 

38 

6 

170 

198 

198 

100 

38 

5 

144 

198 



38 

4 

Sept, 


3 

3 

3 

2.5 

2.5 

2.5 

3.5 

2 

3 

3 

2 
2 
2 
2 
1.5 

.5 
5 


Note. — ^Discharge  determined  as  follows:  Oct.  1  to  Jan.  : 
Ian.  29  to  Sept.  30,  from  a  fairly  well  defined  rating  curve. 


,  estimated  from  discharge  measurements; 


M<mihly  discharge  of  Santa  Ana  River  near  Mentone,  Cal.,for  the  year  ending  Sept,  30, 

1915. 


Month. 


Discharge  in  second-feet. 


\fa.ximum. '  Minimum. 


October 

November 

December 

January 

February 

Mardi 

fc::::::: 

June 

July 

August 

September 

The  year. 


1.7 

1.7  I 
1.8 

1.8  I 


100 
64 
121 
198 
100 
38 
4.0 
1.0 


Mean. 

1.70 

1.70 

1.88 

26.5 

214 

103 

160 

226 

150 

75.2 

15.0 

2.18 

Run-off 
(total  in 
acre-feet). 


105 

101 

116 

1,630 

11,900 

6,330 

9,520 

13,900 

8,930 

4,620 

922 

130 


1.0  I 


80.3 


58,200 


Accu- 
racy. 


D. 
D. 
D. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
D. 
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Contbined  da%ly  discharge,  in  second-feet^  of  Santa  Ana  River  and  Pacific  Light  4r  Power 
Corporation^ B  canal  including  Greenspot  pipe  line  near  MenUme,  Cal.,  for  the  year 
ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

47 
47 
47 
66 
47 

47 
45 
47 

% 

45 
45 
45 
45 
47 

46 
45 
45 
47 
45 

49 
59 
49 

47 

78 

50 
54 
78 
406 
274 
279 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

67 
78 
78 
57 
57 

57 
57 
62 
55 
55 

55 
55 
62 
62 
62 

62 
62 
62 
57 
50 

51 
47 

58 
58 

58 

58 
58 
58 
58 
58 
57 

48 
48 
48 
46 
46 

46 
46 
46 
48 
59 

59 
52 
52 
52 

48 

46 

48 
46 
46 

48 

46 
48 
48 
45 
45 

44 
45 
47 
47 
43 

43 
47 
43 
47 
47 

43 
43 
43 
43 
43 

44 

47 
43 
43 
43 

43 
76 
70 
61 
56 

56 
60 
59 
54 
49 

49 
54 
45 
45 
45 
41 

279 
202 
202 
202 
202 

202 
202 
202 
225 
951 

036 
571 
571 
582 
216 

216 
216 
172 
172 
172 

166 
166 
166 
166 
172 

172 
172 
166 

172 
172 
172 
163 
168 

168 
138 
132 
129 
144 

144 
144 
144 
144 
144 

144 

180 
180 
180 
180 

180 
181 
225 
228 
254 

228 
204 
204 
282 
254 
228 

204 
228 
228 
253 
253 

227 
204 
204 
204 
204 

227 
254 
254 
256 
230 

230 
230 
230 
256 
256 

276 
256 
266 
254 
254 

254 
245 
245 
303 
273 

273 
335 
273 
273 
273 

273 
273 
273 
273 
303 

312 
339 
379 
344 
344 

312 
344 
344 
344 
344 

344 
344 
344 
282 
282 

282 
283 
283 
283 
283 
283 

283 
313 
313 
283 
255 

255 
255 
255 
255 
255 

255 
255 
229 
220 
229 

229 
229 
229 
229 
206 

206 
206 
206 
206 
206 

206 
206 
185 
ISS 
185 

185 
185 
185 
185 
185 

185 
185 
185 
185 
185 

185 
185 
185 
166 
167 

157 
149 
149 
149 
149 

142 
142 
135 
1.49 
150 

143 
136 
124 
124 
124 
124 

115 
116 
115 
115 
115 

107 
107 
107 
107 
104 

104 
104 
104 
104 
104 

101 
99 
99 
99 
94 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
89 

'   m 

2 

89 

3 

1     89 

4 

89 

5 

89 

0 

88 

7 

88 

8 

83 

9 

82 

10 

83 

11 

82 

12 

82 

13 

82 

14 

83 

15 

82 

16 

82 

17 

82 

18  

82 

19 

78 

20 

78 

21 

72 

22 

72 

23 

71 

24 

71 

25 

77 

26/. 

82 

27 

84 

28 

84 

29 

76 

30 

70 

31 

Note.— See  pa<^  95  for  table  of  daily  discharge  of  Pacific  Light  &  Power  Corporation's  canal  near  Mentcne 
and  page  96  for  that  of  Greenspot  pipe  line. 

Combined  monthly  discharge  of  Santa  Ana  River  and  Pacific  Light  <fe  Power  Corporation's 
canaly  incltuHng  Greenspot  pipe  line,  near  MerUone,  Cal.^for  the  year  ending  Sept.  SO, 
1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


October 

November.... 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


78 
50 
76 
406 
951 
282 
303 
379 
313 
185 
115 


47 
43 
41 
45 
166 
129 
204 
273 
185 
124 
89 
70 


60.1 
47.9 
49.2 
76.5 

287 

181 

242 

307 

235 

160 

100 
81.3 


3,630 
3.850 
3,080 
4,700 
15,900 
11,100 
14,400 
18,900 
14,000 
9,840 
6,150 
4,840 


951 


41 


151 


100,000 


Note.— See  page  96  for  table  of  monthly  discharge  of  Pacific  Light  &  Ppwer  Corporation's  canal,  and  p«gi 
97  for  that  of  Greenspot  pipe  line. 
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PACmO  UOHT  3c  POWE&  CO&PO&ATION*S  CANAL  AlTD  ORSEVSPOT  PIPE  LINE 
NEAR  XENTOHE,  CAL. 

Location. — At  tailrace  of  Pacific  Light  &  Power  Corporation's  plant  at  mouth  of 
canyon,  2i  miles  below  intake  on  Santa  Ana  River,  and  about  3  miles  northeast 
of  Mentone,  San  Bernardino  County. 
Records  available. — 1896  to  September  30,  1915. 
Gage.— Hook  gage  at  weir  on  right  bank  of  Santa  Ana  River  about  300  feet  west  of 

powerhouse. 
Discharge. — Determined  from  gage  heights  which  give  head  on  10-foot  rectangular 

weir. 
Extremes  op  discharge. — 1896-1915:  Maximum  mean  daily  discharge  recorded, 

97  second-feet  March  16,  1905;  no  flow  during  periods  in  nearly  every  year. 
Dttersions. — ^Water  diverted  from  the  forebay  by  the  Greenspot  pipe  line  must  be 
added  to  give  total  flow  of  canal.    The  pipe  line  was  put  in  operation  September 
7, 1911. 
Accuracy. — Results  excellent. 

The  intake  of  the  Pacific  Light  &  Power  Corporation's  canal  is  at  Southern  California 
Edison  Co.*s  power  plant  No.  2,  2}  miles  above  the  Mentone  plant  of  the  corporation 
at  the  mouth  of  the  canyon.  All  the  water,  except  that  taken  by  the  Greenspot  pipe 
line,  is  first  used  for  develpoment  of  power;  after  it  leaves  the  Mentone  power  house, 
it  IB  conducted  across  Santa  Ana  River  in  a  flume  and  discharged  into  a  lined  canal, 
from  which  it  is  distributed  for  irrigation.  Before  it  enters  the  irrigation  canal  it 
passes  through  three  poTcr  plants. 

Daily  discharge y  in  second-feet,  of  Pacific  Light  6c  Power  Corporation's  canal  near  Men- 
tone  ^  Cat.  J  for  the  year  ending  Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 
7. 

Aug. 

Sept. 

1 

59 

41 

37 

43 

79 

70 

79 

70 

79 

79 

79 

2 

70 

41 

41 

43 

79 

70 

79 

70 

79 

79 

79 

79 

3 

70 

41 

37 

43 

79 

70 

79 

70 

79 

79 

79 

79 

4 

50 
50 

50 
60 
65 

39 
39 

39 
39 
39 

41 
41 

37 
37 
37 

62 
43 

43 
41 
43 

79 
79 

79 
79 
79 

59 
64 

64 
70 
64 

79 
79 

79 
79 
79 

70 
70 

70 
70 
70 

79 
79 

79 
79 
79 

79 
79 

79 
79 
79 

79 
79 

79 
79 
79 

79 

5 

79 

6 

79 

79 

8 

74 

9 

60 

41 

37 

43 

79 

64 

79 

70 

79 

79 

79 

74 

10 

50 

52 

37 

41 

79 

79 

79 

70 

79 

79 

79 

74 

11 

50 

52 

37 

41 

64 

79 

79 

79 

79 

79 

79 

74 

U 

50 

45 

41 

41 

59 

79 

79 

74 

79 

79 

79 

74 

13 

55 

45 

37 

41 

•59 

79 

79 

79 

79 

79 

79 

74 

14 

55 

45 

37 

41 

70 

79 

79 

79 

79 

79 

79 

74 

15 

55 

41 

37 

43 

70 

79 

79 

79 

79 

79 

79 

74 

16 

55 

39 

37 

0 

70 

79 

79 

79 

79 

79 

79 

74 

17 

55 

41 

70 

41 

70 

79 

79 

79 

79 

79 

79 

74 

18 

55 

39 

64 

41 

70 

79 

79 

79 

79 

79 

79 

74 

19 

50 

39 

55 

43 

70 

79 

79 

79 

79 

79 

79 

70 

» 

45 

41 

60 

41 

70 

79 

79 

79 

79 

79 

79 

70 

21 

45 

39 

50 

45 

64 

79 

41 

79 

79 

79 

79 

64 

22 

41 

41 

65 

65 

64 

79 

79 

79 

79 

79 

79 

64 

25  

50 
50 

41 
37 

55 
50 

45 
43 

64 
64 

79 
79 

79 
79 

79 
79 

79 
79 

79 
79 

79 
79 

64 

24 

64 

25 

50 

37 

45 

74 

70 

79 

79 

79 

79 

79 

79 

70 

26 

50 

39 

45 

55 

70 

79 

79 

79 

79 

79 

79 

74 

27 

50 

39 

60 

50 

70 

79 

70 

79 

79 

79 

79 

74 

28  

50 
50 

41 
41 

41 
41 

74 
74 

64 

79 
79 

70 
70 

79 
79 

79 
79 

79 
79 

79 
79 

74 

29 

70 

30 

50 

37 

41 

74 

79 

70 

79 

79 

79 

79 

64 

31 

50 

37 

79 

79 

79 

79 

79 
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SURFACE  WATEB  SUPPLY,  1915,  PAET  XI. 


Monthly  discharge  of  Pacific  Light  &  Power  Corporation's  canal  near  Mentone^  Cal.j/or 
this  year  ending  Sept.  30^  1915. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 

Run-off 
(total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

70 

41 

62.1 

3,200 

52 

37 

41.0 

2,440 

70 

37 

43.8 

2,600 

79 

0 

47.9 

2,950 

79 

69 

71.1 

3,950 

79 

69 

75.3 

4,630 

79 

41 

76.6 

4,550 

79 

70 

75.9 

4,670 

79 

79 

79.0 

4,700 

79 

79 

79.0 

4,860 

79 

79 

79.0 

4,860 

79 

G4 

73.0 

4,340 

79 

0 

66wl 

47,800 

Daily  discharge,  in  second-feet,  of  Greenspot  pipe  line  near   Mentone,  Cal.f  for  the  year 

ending  Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

6.0 

6.0 

4.0 

2.0 

2.0 

6.0 

5.0 

4.0 

2.0 

2.0 

6.0 

6.0 

4.0 

2.0 

2.0 

6.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

6.0 

5.0 

4.0 

2.0 

2.0 

6.0 

5.0 

4.0 

2.0 

2.0 

3.0 

5.0 

4.0 

2.0 

2.0 

3.0 

5.0 

4.0 

2.0 

2.0 

3.0 

5.0 

4.0 

2.0 

2.0 

3.0 

5.0 

4.0 

2.0 

2.0 

6.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

0.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

5.0 

5.0 

4.0 

2.0 

2.0 

3.0 

5.0 

4.0 

2.0 

2.0 

4.0 

5.0 

4.0 

2.0 

2.0 

4.0 

6.0 

2.0 

2.0 

2.0 

6.0 

5.0 

2.0 

2.0 

2.0 

6.0 

6.0 

2.0 

2.0 

2.0 

6.0 

6.0 

2.0 

2.0 

2.0 

V.0 

3.0 

2.0 

2.0 

2.0 

6.0 

4.0 

2.0 

2.0 

2.0 

6.0 

4.0 

2.0 

2.0 

2.0 

6.0 

4.0 

2.0 

2.0 

6.0 

4.0 

2.0 

2.0 

5.0 

2.0 

2.0 

Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11, 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.0 
2.0 
2.0 
4.0 
4.0 

4.0 
4.0 
4.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
2.0 
2.0 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 


4.5 
4.5 
4.5 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
5.0 
5.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
5.0 
5.0 

5.0 
5.0 
5.0  , 
5.0  I 
5.0  ! 


5.0 
5.0 
5.0 
6.0 
5.0 

5.0 
5.0 
5.0. 
5.0 
6.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
6.0 
6.0 
6.0 
6.0 
6.0 


6.0 
6.0 
&0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 

ao 

6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 


6.0 
6.0 
6.0 
6.0 
6w0 

6iO 
6.0 
&0 
6.0 
6uO 

6.0 
6wO 
0.0 
6.0 
&0 

6.0 
6.0 
6.0 
6.0 
6.0 

ao 
ao 
ao 
ao 

7.0 

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 


7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 

ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 
ao 


ao 
ao 
ao 
ao 

6.0 

ao 

6.0 

ao 

6.0 

&o 
ao 

6.0 
6.0 
6.0 
6w0 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

7.0 
8.5 
8.5 

ao 
ao 


Digitized  by 


Google 


SANTA  ANA  RIVEB  BASIN. 


97 


MarUUtf  dMuarge  ofOreen$pot  pipe  line  near  Mentone,  Col.,  for  ikt  year  ending  Sept. 

SO,  191S. 


Month. 


Discharge  in  aeoond-feet. 


Hazloiciiii*  i^fciinmTO^     Vf^n. 


RunK>lf 
(totol  in 
Mre-fwt). 


Oetober... 
November 
Dntmber. 

flibniilry. 
Msfch..... 
IpriL 

ioie 

I 
The  jear. 


6.0 
6.0 
4.0 
2.0 
2.0 
4.S 
7.0 
0.0 
0.0 
7.0 
7.0 
8.S 


8.0 
8.0 
2.0 
.0 
2.0 
LO 
4.0 
6.0 
0.0 
0.0 
&.S 
&.0 


4.97 
4.87 
8.85 
1.04 
2.00 
2.66 
6.86 
6.16 
0.00 
0.28 
0.88 
0.18 


800 

200 
200 
110 
111 
167 
818 
817 
867 
888 
802 
866 


8.6 


4.60 


8,820 


MZXX  OKSSK  AT  F0RS8T  HOia.i  OAL. 

LooATioN.— In  the  NW.  \  NE.  \  sec.  13,  T  1  S.,  R.  1  W.,  at  Forest  Home,  Son  Ber- 
nardino (kranty,  about  2}  miles  below  Falls  Creek,  4  mOes  above  Mountain  Home 
Greek,  and  14  miles  east  of  Redlands. 

DiADTAOB  ASSA. — Not  moasurod. 

RiooaDe  atailablb.— September  23, 1903,  to  September  30, 1015. 

Odchargs. — Determined  by  combining  results  of  current-meter  measurements  in 
power  canal  with  flow  over  diverting  dam.  The  flow  over  the  diverting  dam  is 
only  roughly  determined  and  no  report  is  made  when  total  discharge  exceeds  100 
second-feet. 

ExTRKMBS  OP  DiscHABOB. — 1903-1915:  Maximum  mean  daily  dischaige,  368  second- 
feet  February  20,  1914;  minimum  mean  daily  dischaige,  7.0  second-feet  Novem- 
ber 19  and  20, 1904. 

D1TXB8ION8. — None. 

&10U1ATION . — None. 

iocuBACT. — Daily  dischaige  is  mean  of  two  observations  recorded  every  day  at  6  a.  m. 
and  6  p.  m.  Results  good  for  periods  in  which  total  flow  of  creek  is  diverted  into 
power  canal;  subject  to  error  for  higher  stages. 

GooPBBATioN. — Record  furnished  by  Southern  California  Edison  Co.,  through  H.  W. 
Dennis,  constructing  engineer. 

i  ^Akffs  Gamp  "  on  map  of  San  Qorgonlo  qn^diBngie,  U.  8.  Geological  Sorvey. 
786*— la— WBP  411 1 
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SURFACE   WATEB  SUPPLY,  1916,  PAET  XI.     , 


Daily  dischargey  in  second'/eet^  of  Mill  Creek  at  Forest  Home,  Cal.,  for  the  year  ending 

Sept,  SO,  1915, 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 

22. 
28. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct.     Nov.     Deo.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.  ,  Sept. 


lai 
18.6 
22 

18.8 
18.6 

18.4 
18.1 
17.8 
17.5 
17.4 

17.3 
16.9 
16.8 
16.5 
16.5 

16.5 
16.4 
16.3 
16.2 
16.3 

17.1 
17.0 
16.6 
16.2 
16.2 

15.8 
16.0 
15.8 
15.8 
19.0 
16.3 


16.0 
15.9 
15.7 
15.5 
15.4 

15.4 
15.4 
15w4 
16.0 
19.5 

17.3 
16.2 
16.1 
15.9 
15.8 

15.8 
15.7 
15.5 
15.4 
1&4 

15.3 
15.3 
19.0 
15.1 
14.9 

15.0 
15.0 
14.8 
14.9 
14.9 


14.8 
14.6 
14.8 
14.7 
14.7 

14.5 
14.5 
14.6 
14.4 
14.4 

14.9 
14.6 
14.7 
14.7 
14.6 

14.5 

21 

17.6 

15.6 

15.0 

14.7 
16.2 
15.4 
15.1 
14.8 

14.9 
14.8 
14.8 
14.6 
14.5 
14.5 


14.6 
14.7 
14.6 
14.7 
14.6 

14.6 
14.5 
14.3 
14.3 
14.3 

14.2 
14.2 
14.2 
14.2 
14.4 

13.5 
13.6 
13.9 
13.8 
13.8 

14.1 
15.1 
14.8 
15.1 
17.3 

14.7 

14.4 

17.7 

33 

17.1 

18.2 


19.5 

21 

20 

19.2 

18.2 

17.8 
17.9 
17.9 
34 
131 

40 
30 
29 
26 
28 

30 
32 
82 
31 
31 

ao 


30 
30 


54 
54 
54 

56 
54 

54 
54 
54 
57 
61 

72 
80 
84 
87 
90 

86 
108 
129 
84 
84 

94 
104 
99 
99 
109 

114 
124 
124 
152 
144 
144 


144 
150 
150 
144 
154 

144 
144 
124 
124 
130 

124 
124 
124 
109 
104 

113 
104 
102 
106 
91 

102 
102 
97 
89 
92 

92 
87 
84 
90 
87 


42| 

39  ! 
38, 

40! 

40  I 


28 
29 
29 
28 
28 

28 
27 
27 
27 
27 

27 

27 
27 
27 
27 

26 
26 
25 
25 
25 

24 
22 
24 
24 
25 

26 
25 
24 
24 
24 


Note.— Deo.  9  and  10,  gage  read  in  morning  only;  Feb.  11,  in  evening  only;  Aug.  10  and  18,  no  record; 
discbarge  interpolated  by  engineers  of  the  U.  8.  Geological  Survey. 

Monthly  discharge  of  Mill  Creek  at  Forest  Home,  Cal.,for  the  year  ending  Sept.  SO,  1915, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum 

Mean. 

October 

22 

19.5 

21 

33 
131 

48 

72 
152 
154 

87 

42 

29 

15.8 

14.8 

14.4 

13.5 

17.8 

30 

40 

17.2 
15.8 
15.1 
15.4 
30.9 
34.1 
53.2 

1,060 

November 

940 

December 

928 

Januuy 

947 

Februiuy 

1,720 

MM^h 

2,100 

April 

3,170 

1^;::::::::;::::::::;. ;;:::::::;;::::::::::::::. :::::.: 

54               89.1 

6'480 

June 

84 
44 
28 
22 

114 
62.2 
33.4 
26.1 

6,780 

July 

3820 

August 

2  060 

September 

1,550 

The  year 

154 

13.5            42.2 

30,500 

NoTB.-~Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Qeological  Survey. 
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LTTLE  CBXKK  VBAB  SAJT  BIRWARDIBH).  OAL. 

Location.— In  the  NW.J  sec.  25,  T,  2  N.,  R.  6  W.,  at  Southern  California  EdiflonCo.'a 
diversion  dam,  below  junction  of  North  and  Middle  forks  of  Lytle  Creek,  in 
Angeles  National  Forest,  about  3  miles  above  mouth  of  canyon,  and  14  miles  north- 
west of  San  Bernardino,  San  Bernardino  Coimty. 

Dbaikage  area.— Not  measured. 

Records  availablb.— Sept^nber  18,  1904,  to  September  30,  1915. 

Gage.— Watson  water-stage  recorder  in  pool  above  weir  in  power  canal. 

DiBCEiARGs. — Computed  by  combining  flow  in  power  canal  with  flow  over  diverting 
dam;  discharge  of  power  canal  is  measured  near  intake  by  an  8-foot  steel  plate 
rectangular  weir;  flow  over  diverting  dam  is  estimated. 

Extremes  of  discharge.— '1904-1915:  Maximum  mean  daily  discharge  reported, 
1,260  second-feet  January  18,  1914;  minimum  mean  daily  discharge,  5.1  second- 
feet  September  30  and  October  3,  1904. 

DnrsRSiONS. — No  information. 

Regulation.  —No  information. 

iocuRACT. — Daily  discharge  is  mean  of  two  observations  recorded  every  day  at  6  a.  m. 
and  6  p.  m.  Results  are  good  for  periods  during  which  total  flow  of  creek  is  diverted 
into  power  canal;  above  23  second-feet  (capacity  of  canal)  they  are  subject  to 
eiror. 

Cooperation. — Daily-dischaige  record  furnished  by  Southern  California  Edison  Co. 
through  H.  W.  Dennis,  construction  engineer. 

DaUy  dist^uxrge  in  $eoond'/eet  of  Lytle  Creek  near  San  Bernardino,  Col. ,  for  the  year  ending 

Sept.  SO,  1915. 


Bay. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Kar. 


Apr. 


May 


June. 


July. 


Aug. 


Sept. 


1.. 
2.. 
S.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 


11.. 
12.. 
13.. 
M.. 
15.. 

W.. 
17.. 
W.. 
W.. 
».. 

21.. 
22.- 
23.. 
24.. 
K.. 

26.. 
27.. 
28.. 
2».. 
30., 
81.. 


3d 


86 
85 
34 
34 
34 

34 

34 
34 
34 
84 

34 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
33 
32 

32 
32 
32 
32 
32 


32 
32 
32 
32 
32 

82 
32 
32 
82 
82 

82 
82 
32 
82 
32 

32 
47 
37 
35 
37 


30 
30 
30 
20 

27 
27 
26 
25 
25 

25 
27 
24 
24 
30 

28 
26 
43 
323 
123 
83 


63 
372 
82 
53 
53 

53 

53 

53 

843 

253 


63 


43 
43 
43 
43 
48 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
42 

42 
42 
42 
42 
42 
42 


42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 


42 
42 
42 
42 
42 

42 
42 
42 
41 
42 

44 
44 
44 
45 
44 

44 
45 
45 
45 
45 

45 
45 
45 
45 
44 

45 
45 
45 
45 
45 
45 


45 
45 

45 
45 
46 

45 

45 
45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 
45 


45 
45 

45 

45 
45 
45 
45 

45 

45 
45 
45 
45 
45 

45 
45 
46 
43 
42 

41 
41 
41 
43 
44 

44 

43 

42 
41 
41 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Monthly  discharge  of  LytU  Creek  near  San  Bernardino,  Cal.^  for  ihe  year  ending  Sept,  SO, 

1915. 


Month. 


Diacharge  in  seoond-fwt. 


"Uft-ritniim.  iHnjiniiin.      Msan. 


RlUhOff 

(total  in 
acre-feet). 


October 

November 

December 

January 

February 

March 

April 

MiSr. 

June 

July 

August 

September 

The  year 


30 
47 
823 
372 
68 
47 
48 
42 
45 
45 
45 


33.7 
34.3 
43.5 
103 
56.8 
44.2 
42.8 
42.0 
43.8 
45.0 
43.9 


2,210 
2,010 
2,110 
2,670 
5,720 
3,420 
2,630 
2,630 
2,500 
2,600 
2,770 
2,610 


372 


24 


47.0 


34,0 


Note.— Monthly  and  yearly  diacharge  computed  by  engineers  of  the  U.  8.  Geological  Survey. 
SAir  AVTOBTZO  OBBSK  VBAB  XTPLAVD,  OAZ.. 

Location.— In  the  8W.  J  sec.  36,  T.  2  N.,  R.  8  W.,  below  PaciOc  Light  4  Power  Corpora- 
tion's power  house,  about  4  miles  above  mouth  of  canyon,  and  8  miles  northwest 
of  Upland,  San  Bernardino  County. 

Drainage  area. — Not  measured. 

Records  available.— -March  11,  1901,  to  September  30,  1915. 

DiBCHARQE. — Determined  from  gage-height  record  obtained  at  10-foot  rectangular 
weir  in  tailrace;  excess  water  flowing  over  diverting  dam  is  estimated. 

Extremes  of  discharge.— 1901-1915:  Maximum  mean  daily  discharge,  607  second- 
feet  February  21, 1914;  minimum  mean  daily  discharge,  3.4  second  feet  February 
29,  1904. 

Diversions. — No  information. 

Regulation.--  No  information. 

AccuRAOT. — Capacity  of  power  canal  is  about  21  second-feet.  Results  excellent 
when  flow  of  creek  does  not  exceed  capacity  of  canal. 

Cooperation. — Daily  discharge  record  furnished  by  Pacific  Light  &  Power  Corporis 
tion,  through  H.  A.  Barre,  chief  engineer. 
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DoUm  dMarge,  in  iecond-feet,  of  San  Antonio  Creek  near  Upland,  Cal.,for  the  yean 
ending  Sept.  SO,  1913  and  1915. 


D»y. 

Oct, 

Nov. 

D«5. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1912-13. 
1 

0.6 
9.6 
9.0 
11.0 
11.0 

11.0 
10.0 

S:t 

9.5 

9.5 
9.5 
9.5 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 
9.0 

14.5 
14.3 
15.3 
13.9 
13.1 

14.3 
13.9 
13.9 
18.9 
13.9 

13.9 
13.2 
13.2 
13.2 
13.2 

12.9 
12.9 
12.9 
12.6 
12.6 

12.6 
12.1 
12.6 
12M 
12.6 

12.4 
12.4 
12.6 
12.4 
12.6 
12.6 

9.0 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

12.4 
114 
12.4 
111 
111 

111 
111 
11.8 
11.8 
11.8 

111 
111 
11.8 
11.8 
11.8 

11.4 
11.4 
11.0 
11.0 
11.0 

11.0 
11.0 

las 

10.8 
10.8 

10.8 

ia5 
ia8 

10.8 
10.8 

87 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8,7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

10.8 

ia8 
ia8 
ia8 
las 

las 
las 

10.8 

ia5 
ia5 

10.5 
10.8 

las 

10.5 

ia5 
las 

13.6 
113 

ia9 

10.5 

10.9 
10.9 
10.5 
10.5 

ia5 

10.5 
10.9 
10.0 
10.0 
10.0 
10.0 

8.7 
6.6 
6.6 
6.6 
6.5 

6.5 
6.8 
6.8 
6.8 
6.8 

0.8 
6.8 
6.8 
6.8 
6.8 

0.6 
9.6 

?;S 

7.6 

7.6 
7.6 
7.6 
7.6 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 
7.1 

10.9 

lao 
ia9 

10.9 

lao 

10.0 
10.0 

lao 
lao 

10.0 
10.0 

lao 

10.3 
10.3 
0.8 

10.3 
0.8 
0.6 
0.8 
0.8 

0.6 
10.3 
0.8 
0.6 
0.8 

0.8 
0.8 
0.8 

43 

30 

16 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
11.0 
8.7 
8.2 

8.3 

7.8 
7.8 
7.8 
7.8 

7.8 
7.6 

?:S 

7.6 

?:S 

8.7 
11.0 
115 

113 
10.0 
10.0 

l&O 

39 

23 

33 

31 
31 
32 
118 

108 
108 
106 

00 

70 

70 
70 
00 
00 
00 

65 
65 
65 
65 
65 

65 
50 
50 

10.0 
0.5 
0.5 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.5 

0.6 
0.5 
0.5 
9.5 
0.6 

9.6 
9.5 
9.5 
0.5 
0.6 

0.5 
0.6 
10.0 
10.0 

lao 
lao 

10.0 
10.0 

lao 

10.0 
10.0 

50 
60 
60 
50 
60 

60 
64 
53 
53 
40 

40 
40 
47 
47 
45 

45 
43 
30 
30 
30 

30 
35 
35 
35 
35 

35 
35 
35 
36 
36 
35 

lao 

10.8 
10.8 
10.8 
11.0 

11.7 
11.0 
115 
117 
117 

13.6 
15.0 
15.0 
15,0 
16.3 

16.0 
16.0 
16,0 
17.4 
17.4 

16.0 
16.0 
16.0 
16.0 
16.5 

16.5 
16.5 
16.0 
16.0 
16.0 

31 
86 
35 
35 
35 

35 
35 
35 
35 
86 

35 
^       35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
43 

16.0 
16.0 
16.0 
16.4 
16.4 

16.4 
16.4 
16.4 
16.0 
16.0 

15.4 
15.4 
15.3 
15.0 
14.5 

14.5 
14.0 
14.0 
13.5 
1S.5 

13.0 
13.0 
13.0 
14.3 
15.1 

15.6 
15.6 
16.0 
15.6 
15.6 
15.6 

43 
46 
46 
46 
46 

46 
46 
46 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 

47 
47 

47 
45 
45 
45 
46 

45 
45 
45 
45 
46 
43 

15.1 
15,1 
15,0 
14.5 
14.6 

14.8 
14.8 
14.3 
13.7 
13.4 

13.4 
13.3 
13.3 
13.0 
110 

114 
114 
114 
110 
110 

11.7 
11.7 
11.7 
11.4 
11.4 

11.4 
11.4 
11.4 
11.1 
11.1 

43 
45 
43 
43 
43 

43 
43 
43 
43 
43 

41 
41 
41 
30 
39 

30 
30 
37 
37 
37 

37 
37 
37 
37 
37 

37 
35 
35 
33 
33 

10.6 
10.4 
10.4 

ia3 

10.3 

ia3 

0.0 
10.3 
0.0 
0.0 

0.0 
0.0 
0.1 
0.4 
0.4 

8.1 
8.1 
8.8 
8.8 
8.8 

8.0 
8.7 
8.7 
8.8 
0.3 

0.3 
0.3 
0.0 
8.7 
8.7 
8.7 

83 
33 
83 
83 
33 

31 
31 
31 
31 
30 

30 
37 
37 
37 
37 

37 
37 
36 
26 
28 

26 
2S 
25 
25 
24 

24 
24 
23 
33 
33 
33 

8.7 
8.4 
8.4 
8.8 
8.3 

8.3 
8.0 
8.0 
8.3 
8.3 

8.3 

f.t 
?:S 

7.6 

11 

7.5 
7.5 
7.4 
7.4 
7.5 

7.4 
7.4 
7.4 
7.1 
7.3 
7.1 

33 
33 
33 
38 
32 

22 
22 
21 
21 
31 

31 

31 

10.6 

10.6 

10.6 

10.6 
19.6 
10.6 
10.6 
19.1 

19.1 
10.1 
18.9 
19.1 
18w6 

18.0 

21 

19.6 

10.1 

19.1 

10.1 

7.1 

|::::::::::::;: 

7.1 
7.3 
7.1 

5 

7.0 

6 

7.0 

7 

7.0 

8 

7.0 

9 

6.0 

H) 

7.0 

11 

7.0 

13 

7.0 

13 

6.8 

14 

7.0 

15 

6.8 

16 

7.0 

17 

6.8 

18 

6.5 

19 

6.8 

D 

6.8 

n 

6.8 

Q 

6.7 

B 

6.8 

(4 

6.7 

S5 

6.7 

» 

6.7 

7 

6.7 

S 

6.7 

9 

6.7 

0 

6.7 

1 

1914-15. 
1 

10.1 

2 

10.1 

3 

10.1 

4 

18.6 

5 

18.6 

B 

18.6 

7 

18.3 

B 

18.0 

» 

17.7 

0 

17.7 

1 

17.4 

2 

17.1 

1 

17.1 

4 

17.1 

5 

17.1 

6 

16.7 

7 

16.0 

g 

16.0 

9 

14.7 

0 

14.3 

1 

16.2 

2 

15.3 

3 

15.0 

4  

15.3 

5 

16.0 

B 

15.3 

7 

14.7 

8 

14.1 

9 

14.3 

0 

14.1 

1 

NoTK.— No  record  Nor.  30, 31, 38, 30,  Dec.  1, 1012,  and  May  13, 1013;  discharge  Interpolated  by  U.  8.  Geol. 
Survej. 
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SURFACE  WATER  SUPPLY,  1W5,  PART  XI. 


Monthly  discharge  of  San  Antonio  Creek  near  Upland^  Cal.,/or  the  years  ending  Sept. 

SO,  191S  and  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


1912-13. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year. 

1914-15. 

October 

Novem  ber 

December 

January 

February 

March. 

AprU 

May 

June 

July 

August 

September 

The  year 


ILO 
9.0 
8.7 

a? 

12.5 
10.0 
17.4 
16.4 
15.1 
10.6 
8.7 
7.1 


9.0 
&6 

a7 

6.5 
7.1 
9.0 
10.0 
13.0 
11.1 
8.1 
7.1 
6.6 


9.36 
8.65 
&70 
7.24 
8.45 
9.56 
14.7 
15.1 
12.8 
9.33 
7.76 
6.87 


676 
515 
535 
445 
409 
588 
875 
928 
762 
674 
477 
409 


17.4 


6.5 


9.88 


7,160 


15.3 
12.4 
13.6 
42 
118 
50 
43 
47 
45 
33 
23 
19.1 


12.1 
10.5 
10.3 
9.6 
18.0 
35 
31 
43 


18.0 
14.1 


13.2 
11.6 

ia9 

12.5 
60.6 
45.0 
35.1 
44.6 
30.3 
27.5 

ao.2 

16.6 


813 

684 

670 

709 

8,370 

2,770 

2,090 

2,740 

2,340 

1,690 

1,240 


118 


9.6 


27.8 


20,200 


NOTS.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 

SAN  GABBIEL  BIVEB  BASIN. 
SAir  OAB&ISL  &IVXR  VBAB  AZVSA,  CAL. 

LocATioN.—In  the  NW.  J  sec.  23,  T.  1  N.,  R.  10  W.,  Los  Angeles  County,  near  road 
crossing  at  mouth  of  canyon,  about  one-half  mile  iabove  Pacific  Light  &  Power 
Ck>rporation'8  power  house  and  2  miles  north  of  Azusa. 

Drainaoe  area.— 222  square  miles. 

Records  available. — 1894  to  September  30,  1915. 

Gage. — Staff;  read  daily  by  J.  G.  Woodward.  Original  gage  was  just  above  ford  at 
mouth  of  canyon,  but  many  changes  in  gage  and  location  have  been  necessitated 
by  the  frequent  changes  in  channel.  The  position  of  the  station  has  varied  from 
1,000  feet  above  ford  to  600  feet  below,  and  most  of  the  gages  have  been  installed 
at  independent  datums.  Gage  used  January  29  to  March  12,  1915,  was  installed 
in  1911  on  left  bank  just  above  ford ;  a  new  gage  on  left  bank  100  feet  downstream 
was  read  March  13  to  June  15  and  a  new  gage  on  left  bank  600  feet  below  ford 
was  read  from  June  16  to  July  26. 

Discharge  measurements. — Made  from  cable  1,000  feet  above  ford  or  by  wading 
near  gage. 

Channel  and  control. — Composed  of  gravel  and  bowlders;  shifting  during  Jiigh 
water. 

Extremes  op  discharge. — Maximum  stage  during  year  from  high-water  mark,  7.8 
feet  January  29  (discharge,  computed  from  extension  of  rating  curve,  about  2,770 
second-feet).    No  flow  for  several  months  during  the  year. 

1894-1915:  Maximum  stage  recorded,  11.7  feet  February  20,  1914  (discharge, 
18,100  second-feet).    No  flow  for  several  months  every  year. 

Diversions. — ^The  power  canal  of  the  Pacific  Light  4  Power  Corporation  heads 
about  5  miles  above  the  station.  From  Jime  2  to  July  26  water  was  diverted 
through  the  tunnel  about  500  feet  above  ford. 
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Regulation  .—None. 

AocuRACT. — Results  only  ftur  from  December  to  March  as  rating  curve  is  not  well 
defined;  good  for  remainder  of  year.  The  diversion  through  tunnel  above  gage 
wtti  estimated  by  observer  and  is  included  in  the  table  of  combined  discharge 
of  river  and  canals. 

DMargt  measurements  of  San  Cfahriel  River  near  Azrua^  Cal.^  during  the  year  ending 

Sept.  SO,  1915, 

(MadebyF.C.  Ebert.] 


Gageheighta 

Dl». 
charge. 

Date. 

Gage  height.* 

Dis- 

Date. 

1 

2 

3 

1 

2 

3 

charge. 

Dec  2S 

Feet. 
a94 

l'^ 

5.80 
6.86 
6.56 
6.62 
6.64 

Feet, 

Feet. 

Sec^. 

11 
420 
851 
404 
256 
274 
262 

Mar.  24 

Feet. 

Feet. 
4.73 
4.67 
4.58 
4.84 
4.13 

Feet. 

i.86* 
1.48 
1.48 
1.16 

^iH^"- 

3g 

Apr.    9 

220 

Feb.  18 

^  »::..::::::::::: 

IM 

J2 

May  13 

286 

95 

June  15 

00 

Mar.  13 

4.7» 
4.86 
4.72 

28 

23 

17              

Julv    5 

27 

22 

^  I?::::::::::.::;; 

3.5 

•  1,  DM  gage  installed  in  1911  on  left  bank  Just  above  ford;  2,  new  gage  on  left  bank  100  feet  downstream 
from  dd:  3,  new  ga^  on  left  bank  600  feet  below  ford. 

*  Stream  flowing  down  wagon  road  by-passing  the  gage. 

Dttily  disfharge,  in  second-feet y  of  San  Gabriel  River  near  Azusa,  CaL^for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

230 
230 
250 
250 
250 

230 
230 
212 
212 
212 

194 
194 
212 
212 
194 

178 
178 
178 
178 
178 

194 
178 

178 
17S 
162 

162 
162 
194 
230 
230 

May. 

June. 

July." 

1 

65 

1,000 

510 

275 

150 

120 

00 

65 

1,000 

1,110 

1,000 
900 
730 
580 
510 

450 
450 
425 
378 
450 

378 
335 
295 
400 
378 

355 
315 
275 

400 
355 
315 
275 
275 

275 
258 
240 
240 
240 

225 

210 
256 
256 
250 

256 
274 
274 
256 
256 

259 

262 

262 
262 
262 

262 
262 
290 
270 
2V) 
250 

270 
270 
270 
270 
270 

270 
270 
270 
270 
270 

270 
270 
270 
270 
250 

250 
270 
250 
230 
230 

230 
212 
212 
212 
212 

212 
212 
194 
194 
194 
178 

178 
162 
147 
132 
119 

106 
106 
106 
04 
04 

82 
82 
72 
72 
72 

64 

48 
48 
48 
48 

48 
48 
42 
40 
37 

37 
32 
22 
18 
18 

18 

2 

64 

3 

32 

4 

27 

5 

27 

6 

22 

7 : 

18 

8 

14 

9 

11 

M) 

8 

11 

6 

12 

6 

13 ' 

6 

14 ' 

5 

S:::::::::::::::::. :::::::::::.:.:.::':. :::::: 

6 

16 

3  . 

17 

50 
25 
20 
15 

25 
15 
23 
15 
15 

10 
4 





3 

18 

3 

» 

3 

30 

3 

21  

8 

22             .  ..• 

3 

23 

3 

24 

3 

25      .           

1.5 
1  5 

26                 

27 

28     

2L..: : : 

20 

1,350 
240 
.20 

30 

31 

Non.— Discharge  determined  from  rating  curves  as  follows:  Jan.  29  to  Mar.  12,  fairly  well  defined 
above  200  second-feet:  Mar.  28  to  June  15,  well  defined:  and  June  16  to  July  26.  well  defined.  Discharge 
Dec.  17-28,  estimated  from  current  meter  measurements  nnd  observer's  notes;  Mar.  13-27,  estimated  from 
No  flow  Oct.  1  to  Dec  16^  Dec.  29  to  Jan.  28,  and  July  27  to  Sept.  30. 
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Mantidy  dMiarge  of  San  Odbriel  River  nearAzum,  Cal.,forthe  year  ending  Sept,  30  ^  1915 . 


Month. 

Diachtfge  In  nooiid-feet. 

RunK>ff 
(total  in 
acre-feet). 

AOCQ'' 

Mityifniim. 

Iflnlit^niTi- 

Mean. 

racy. 

Ootobtr 

0 

0 

60 

1,850 

400 
350 
370 
178 
54 
0 
0 

0 

0 

0 

0 

66 

310 

103 

178 

18 

0 

0 

0 

0 
0 

7.1 
66.3 
404 
307 
303 
343 
73.7 
9.33 
0 
0 

0 

0 

487 

8,890 

36  800 

16,400 

13,000 

14,900 

4,390 

868 

0 

0 

Nov«mb«r. 

Deoember 

D. 

Tanmiy 

D. 

Febroarr 

C. 

iurS!7!.:::::::;;;:!:::::!:!;::::::::::::;::i... 

o! 

April 

B. 

1^:;:::::::::::::::::::::::::::::::::::::::::::: 

B. 

Jmfe 

C. 

July 

C. 

SSiiii:;:::;::::::::::;::;:::::::::::::::::::::::: 

September 

TheTeer........ 

1,850 

0 

106 

77,900 

Ccmbmed  daily  diecharge^  in  eewnd-fui^  of  San  Oahriel  River  and  canaU  near  Azusa,  Col, , 
for  the  year  ending  Sept.  SO,  1915. 


Bay. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8*ipt. 

1 

43 
44 

60 
61 
60 

49 
60 
49 
49 
47 

46 

46 

'43 

43 

41 

40 
43 
43 
43 
43 

47 
48 
47 
44 
43 

43 
41 
40 
42 
44 
46 

46 
46 
43 
41 
41 

40 
40 
40 
41 
44 

46 
44 
43 
43 
43 

43 
41 
89 

88 
88 

38 

89 
39 

39 
39 
89 
41 
43 

66 

68 
51 
60 
51 

66 

63 
61 
49 
64 

67 
66 
68 
58 
66 

66 
136 
96 
90 
83 

96 
85 
93 
86 
86 

80 
74 
73 
70 
70 
68 

66 
66 
66 
70 
70 

68 
66 
64 
66 
64 

68 
63 
61 
60 
61 

60 
69 
69 
59 
59 

67 
69 
59 
58 

70 

70 
67 
70 

330 
300 

145 
1,080 
600 
356 
330 

300 

170 

145 

1,080 

1,190 

1,080 
960 
810 
660 

890 

630 
630 
605 
458 
630 

458 

415 
375 
480 
458 

435 

395 
856 

480 
435 
896 
856 
856 

366 

838 
830 
330 
320 

806 
300 
836 
336 
336 

336 
354 
354 
836 
836 

339 
343 
343 
852 
352 

863 
853 
880 
860 
840 
840 

830 
830 
840 
840 
840 

330 
830 
803 
803 
803 

384 
384 
303 
303 
384 

308 
368 
368 
368 
368 

384 

368 
368 
368 
252 

353 
353 
364 
800 
300 

860 
860 
860 
860 
860 

860 
860 
860 
860 
860 

360 
360 
360 

IS 

340 
860 
340 
330 
330 

330 
803 
303 
803 
303 

303 
383 
384 
384 
284 
368 

368 
373 
367 
353 
339 

336 
336 
336 
314 
314 

302 
302 
192 
192 
192 

174 
168 
168 
168 
168 

168 
168 
162 
160 
157 

157 
152 
142 
138 
138 

138 
164 
136 
137 
187 

133 
138 
134 
131 
118 

115 
115 
115 
115 
115 

113 
113 
113 
113 
113 

113 
100 
109 
108 
98 

96 
90 
90 
90 
00 
90 

90 
90 
90 
84 
76 

76 
69 
68 
68 
66 

64 
63 
64 
63 
63 

63 
60 
58 
66 
66 

65 

53 
63 
53 
53 

52 
55 
66 
64 

62 
60 

61 

3 

58 

8 

00 

4 

68 

6 

60 

6 

65 

7 

57 

8 

56 

9 

60 

10 

66 

u 

66 

13 

66 

13 

66 

14 

00 

15 

60 

16 

56 

17 

55 

18 

63 

19 

60 

30 

51 

31 

60 

33 

48 

33 

48 

94 

49 

25 

66 

96 

57 

37 

66 

38 

54 

39 

ao 

61 
60 

31 

Non.~8eepase  106  for  table  of  dafly  diadiargeof  Padflo  Light  it  Power  Corporation's  canal  near  Axum. 
There  is  no  aaparate  table  for  the  other  divenion. 


Digitized  by 


Google 


SAN  GABRIEL  RIVEB  BASIN. 


105 


Combined  monthiy  discharge  of  San  Oabriel  River  and  canals  near  Azusa,  Cal. ,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Dischtrge  in  seoond-feet. 


MazJmuin.  Minimum.     Msan. 


Rmi-off 
(total  in 
acre-feet). 


October 

November 

i)eoBmber 

Jianary 

February 

Mjidi. 

Jane 

July 

Angast 

September 

The  year 


51 

40 

125 

1,430 

1,100 

480 

340 

360 

273 

164 

90 

61 


40 
38 
49 
67 
145 
290 
252 
268 
138 
90 
52 
48 


45.0 
41.0 
00.7 

120 

544 

360 

290 

332 

192 

114 
04.8 
64.9 


2,770 

2,440 

4,290 

7,380 

30,200 

21,500 

17,300 

20,400 

11,400 

7,010 

3,980 

3,270 


1,430 


182 


132,000 


Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  8.  Oeological  Survey.    See 

£. 106  tormonthlyand  yearly  dischargeofPadficI'-'^*  •  " ^ ^--* '  '«-  - 

no  a^Mrate  table  (or  the  other  diversion. 


p.  106  tor  monthly  and  yearly  discharge  of  Padnc  Light  &  Power  Corporation's  canal  near  Asusa.    There 


PAOIFIO  LIGHT  Sc  POWXB  OORPO&ATIOITS  OAHAL  VBAB  AZVSA,  CAL. 

Location. — ^At  Pacific  light  &  Power  Corporation's  power  house,  IJ  miles  north  of 
Azusa,  Los  Angeles  County,  and  about  9  miles  below  intake  on  San  Grabriel  River. 
Rbcords  available.— 1896  to  September  30,  1915. 

DiscHARQE. — Computed  from  records  showing  kilowatt  output  of  plant,  except  at 
low  water,  when  record  at  power  plant  is  not  reliable.  Low-water  dischaige 
computed  from  weir  records  obtained  at  sand  box  about  one-fourth  mile  below 
intake. 
Extremes  of  oischarqe. — 1896-1915:  Maximum  mean  daily  dischaige  recorded,  90 
second-feet  during  most  of  the  period  March  24  to  August  3, 1915;  no  flow  during 
periods  in  1901  and  1912. 
AocuBACT. — Results  good. 

The  diversion  dam  for  this  canal  is  on  San  Grabriel  River  in  the  SE. }  SE.  i  sec.  31, 
T.  2  N.,  R.  9  W.,  about  5  miles  above  gaging  station  on  San  Gabriel  River  near  Azusa, 
at  the  mouth  of  the  canyon.  The  water  is  used  for  power  development  at  a  point 
about  1)  miles  north  of  Azusa  and  after  leaving  the  power  plant  is  divided  for  irriga- 
tion, a  part  being  discharged  into  Azusa-Covina  canal  and  the  remainder  into  Duarte 
canal.  During  the  rainy  season  part  of  the  water  from  the  power  plant  is  wasted 
into  San  Gabriel  River  below  the  gaging  station. 
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Daily  discharge^  in  Becond-Jeet,  of  Pacific  Light  ds  Power  Corporation' 9  canal  near  AzusOf 
Cal.f/or  the  year  ending  Sept.  SO,  1915. 


.   Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

43 
44 
50 
51 
50 

49 
50 
49 
49 
47 

45 
46 
43 
43 
41 

40 
42 
42 
43 
43 

47 
48 
47 
44 
43 

43 
41 
40 
42 
44 
46 

46 
46 
43 
41 
41 

40 
40 
40 
41 
44 

45 
44 
43 
42 
42 

42 
41 
39 
38 
38 

38 
39 
39 
39 
39 

39 
39 
39 
41 
42 

56 
58 
51 
50 
51 

55 
52 
51 
49 
54 

67 
66 
63 

58 
56 

55 
75 
70 
70 
68 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
68 

66 
66 
66 
70 
70 

68 
65 
64 
65 
64 

63 
62 
61 
60 
61 

60 
59 
59 
59 
59 

57 
59 
59 
58 
70 

70 
67 
70 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
SO 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
70 
70 
70 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
71 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
M 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

90 
90 
90 
84 
76 

76 
60 
68 
68 
66 

64 
62 
64 
63 
62 

62 
60 
58 
56 
56 

55 
53 
53 
53 
52 

62 
55 
66 
64 
62 
60 

61 
58 

60 

58 
56 

55 

67 
68 

2 

3 

4 

5 

6 

7  

8  

9 

56 

10 

56 

11 

56 

12 

56 

13 

68 

14   

60 

16 

50 

16 

56 

17 

55 

18 

52 

19 

60 

20»   

51 

21   

50 

22 

48 

23   

48 

24 

49 

25 

55 

26 

57 

27 

56 

28 

64 

29 

51 

30 

50 

31 

Monthly  discharge  of  Pacific  Light  <fe  Power  Corporation's  canal  near  Azusa,  Cal.,  for 
the  year  ending  Sept.  SO,  1915. 


October 

November. 
December.. 

January 

February . . 
March 


April. 
Miiy. 

June 

July 

August 

September. 


Month. 


The  year. 


Discharge  in  second-feet. 


Run-off 
(total  in 
acre-teet). 


51,500 
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LOS  ANGELBS  BIVEB  BASIN. 
ABBOTO  SECO  HXA&  PASADXHA,  CAL. 

Location.— Near  south  line  of  sec.  30,  T.  2  N.,  R.  12  W.  (unsurveyed),  juBt  below 
trail  croflsiiig  at  forest  ranger's  station  in  Angeles  National  Forest,  Los  Angeles 
County,  about  3  miles  above  Devils  Gate  and  5)  miles  northwest  of  Pasadena. 

Drainage  area. — 16.4  square  miles. 

Records  available. — December  1,  1910,  to  September  30,  1915. 

Gaoe.— Staff  in  two  sections  fastened  to  an  alder  tree  on  right  bank  300  feet  southeast 
of  ranger  station;  read  twice  daily  by  R.  C.  Doughty,  forest  ranger. 

DiscHABOB  MEA8UREHBNT8.^-Made  by  wading  below  gage. 

Channel  and  control. — Composed  of  solid  rock,  gravel,  and  boulders;  shifts  slightly 
daring  high  water. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.6  feet  at  7  a.  m. 
February  3  (discharge,  computed  from  extension  of  rating  curve,  634  second- 
feet);  minimum  stage  recorded,  2.94  feet  October  19  to  22  at  5.30  p.  m.  (dlschaige, 
0,5  second-foot). 

1910-1915:  Maximum  stage  recorded,  12.5  feet  February  20,  1914  (discharge, 
5,630  second-feet);  minimum  stage  recorded,  somewhat  below  2.98  feet,  the  lower 
limit  of  gage,  September  12  to  23,  1913  (estimated  discharge,  0.1  second-foot). 

Diversions. — Nonq. 

Regulation  . — None. 

Accuracy. — Results  for  low  and  medium  stages  good .  High-water  extension  of  rating 
curve  based  on  cross  section  of  channel  and  on  slope  data  obtained  after  the 
flood  of  February,  1914.    Results  for  high  stages,  fair. 

Diadunrge  measurements  of  Arroyo  Seco  near  Pasadena,  Cal.f  during  the  year  ending 

Sept,  SOy  1915, 


[Hade  by  F 

.  C.  Ebert.] 

Date. 

Gage 
heignt. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Not.    7 

FBb.  IS. 

2& 

Feet. 
3.25 
3.72 
3.84 

22 
30 

Mar.  15 

22 

Apr.  26 

Feet. 
3.66 
3.46 
3.34 

11 

7.1 

June  15 

July     3 

FeH. 
3.22 
3.12 

Sec.^f. 
4.0 
2.6 
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Daily  dUchargey  in  second-feet ^  of  Arroyo  Seco  near  Pasadena^  Cal,,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 


1 
8, 
I 

4 

5 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

ao 

21 
22 
23 
24 
25 

26. 
27, 
28. 
29. 
30. 
31. 


Oct.     Nov.     Deo.     Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aug.    Sept. 


1 

1 

1.5 

1.5 

1.5 

1.5 

1 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

2 

2 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
2.5 
2.5 
2.5 


2.6 

2 

1.5 

1 
1 


1 
2 
1.6 

1 
1 

1 

1 

1 

1.5 

3.5 

3.5 

3 

2.6 

2.5 

2.5 


32 
31 


41 
42 
36 


25 

17 

11 
6.5 
3.5 
2.5 


1 
1 
1 
1 
1 

1 

1 
1 
1 

1 

1 
1 
1 

1 
1 

1.5 
1.5 
1 

1 
1 

1 
1 
1 
1 
4 

3 

3.5 

12 

349 

223 

77 


22 
117 
435 
72 
26 

21 

18 

16 

200 


130 
62 
50 
41 
26 

24 
23 
22 
21 
26 


10 
10 
10 
11 
12 

10 
9 
9 
9 
9 

9 

8.5 

9 

10 

9 


7.5 

7 

6.5 

7.5 

8 

8 

7.5 

7.5 

7.5 
7.5 

10 

17 

17 


17 
16 
17 
21 
22 

18 
16 
15 
14 
13 

12 
12 
12 
11 
U 

11 
11 
10 
10 
9.5 

9 

9 
9 
9 
8.5 

8 

8 

8 

7.5 

7.5 

7.5 


7 

7 

6.6 

6.5 

6 


6 
6 
6 
6 

6 

6 

6.5 

5.5 

5.5 

5 
5 
4.5 

4 
3.5 

3.5 

3.5 

3.5 

3 

3 

3 

2.5 

2.5 

2.5 

2 


2 
2 
2 
2 
2 

2 

1.5 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 

1 
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


as 

.8 
.8 


Non.— Discharge  determined  from  two  rating  curves  as  follows:  Oct.  1  to  Feb.  3,  poorly  defined;  Feb.  4 
to  Sept.  30,  well  defined  between  1  and  200  second-feet. 

Monthly  discharge  of  Arroyo  Seco  River  near  PasadenUy  Cal,,  for  the  year  ending  Sept. 

SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(totolin 
acre-leet). 

Accu- 

Maximum. 

Minjm^^mT 

Mean. 

racy. 

October 

2.5 
2.5 
42 
349 
435 
30 
17 
22 
7.0 
2.0 
1.0 
.9 

1.0 

.2 

1.0 

1.0 

16 

10 

6.5 

7.5 

2.0 

1.0 

.5 

.8 

1.58 
.67 
12.9 
22.5 
64.1 
16.6 
9.30 
11.9 
4.75 
1.37 
.75 
.82 

97 

40 

793 

1.380 

3,560 

1,020 

553 

732 

283 

84 

46 

49 

D. 

November ^ 

D. 

December 

C. 

Jantiary 

c 

Febnutfy .' 

B 

March 

B. 

April 

B 

May.::.:::::::::::::::  : ::    : : 

B 

Junid .., 

c 

July 

D 

August 

p 

September 

D 

The  year 

435 

.2 

11.9 

8,640 

SANTA  YNEZ  BIVEB  BASIN. 
8AVTA  YVEZ  &IVXK  HXA&  8AVTA  BAEBAEA.  CAI.. 

Location.— In  the  SE.  J  SE.  J  sec.  10,  T.  5  N.,  R.  27  W.,  one-fourth  mile  belo(w 

Gibraltar  dam  site,  about  7  miles  north  of  Santa  Barbara,  Santa  Barbara  County. 

Mono  Creek  enters  3i  miles  above  the  station. 
Drainage  area. — ^218  square  miles  (measured  on  topographic  map;. 
Records  available.— November  1,  1903,  to  April  30,  1907;  October  1,  1907,  to 

January  31, 1908;  February  6, 1910,  to  March  31, 1915.    For  station  about  5  miles 

above  present  site,  November  21,  1902,  to  June  20,  1903. 
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Qaob.— Staff  in  three  sections  about  900  feet  below  north  portal  of  the  Santa  Barbara 
water-supply  tunnel.    On  April  13,  1911,  gage  datum  was  lowered  5.00  feet. 

BsscHARGB  MBASUBBMENTS. — ^Mado  by  wadiug  at  various  sections  from  1  mile  above 
gage  to  400  feet  below  gage. 

Channel  and  control. — Sand  and  gravel;  shifts  greatly  during  extremely  high 
water;  relatively  permanent  at  low  water. 

Extremes  of  discharob.— Maximum  stage  recorded  during  year,  11.40  feet  at 
7  a.  m.,  February  9  (dischaige,  computed  from  extension  of  rating  curve,  about 
3,340  second-feet);  minimum  stage,  not  known;  no  gage-height  record  August  16 
to  September  30. 

1904-1915:  Maximum  stage  recorded,  23.0  feet  at  8  p.  m.,  January  25,  1914 
(discharge,  13,100  second-feet);  no  flow  during  most  of  July  to  September,  1904. 

DiVBRSiONS. — ^None. 

Beoulations. — None. 

Accuracy. — ^Results  good  except  for  high  stages  when  no  current-meter  measure- 
ments were  made.  Dischainge  interpolated  between  measurements  when  change 
in  stage  was  very  gradual;  for  other  periods,  estimated  from  current-meter  meas- 
urements or  computed  ^y  indirect  method  for  shifting  control.  Only  one  meas- 
urement was  made  after  March  31;  discharge  April  1  to  September  30  not  deter- 
mined.   Gage  not  read  August  16  to  September  30. 

Ditcharge  metuuremenU  of  Santa  Yhez  River  near  Santa  Barbara,  Cal,,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 


Jan. 


Oct.    6 

6 

6 

7 

Nov.    7 

8 

13 

Dec.  31 

23 

23 

34 

35 


Madoby- 


W.  M.Coffey.. 
....do 

do.. 

do.. 


....do 

....do 

....do. 

F.E.  Thompson.. 

....do. 

.-..do 

....do 

....do 

....do 

....do 

....do. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

-...do 

....do. 

do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

F.C.Ebert 

F.  E.Thompsoo. 

....do 

....do 


.do 

.do 

.do 

.do. 

.do. 

.do 

.do 

.do. 


hei^t. 


Ftet. 
4.10 
4.10 
4.10 
4.10 
4.14 
4.14 
4.15 
4.4« 
4.44 
4.41 
4.40 
4.38 
4.37 
4.37 
4.36 
4.36 
4.33 
4.83 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.38 
4.35 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.31 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.35 
4.35 
4.36 
4.50 
5.73 


charge. 


See.-fl. 
1.8 
3.3 
3.0 
1.9 
3.9 
2.7 
3.7 

34 

19 

18 

16 

16 

16 

15 

14 

14 

13 

13 

13 

13 

13 

13 

13 

13 

12 

13 

16 

14 

14 

13 

13 

13 

13 

13 

13 

13 

10 

10 

11 

10 

11 

10 

10 

13 

13 

13 

34 
303 


Date. 


Made  by— 


Feb.    1 
5 
6 

F.  E.  Thompoon 

do 

do 

7 
8 
16 

do 

do 

..do 

17 

do 

18 
19 

do 

....do 

30 

do 

31 

....do 

33 

.do 

33 

do 

24 
25 

do 

do 

26 

do 

27 

.   ..do 

28 

.do 

Mar.    1 
3 
3 

do 

R.B.Whitman 

..do 

4 

do 

5 
6 

do 

do 

7 

..do 

8 
9 
10 

do 

do 

do 

11 

do 

13 
13 
14 
15 

do 

do 

do 

.do 

16 

do 

17 
18 
19 
90 
21 

do 

do 

do 

do 

..do. 

33 
33 
37 
38 

do 

do 

do 

...do 

29 

do 

30 

31 

Apr.  21 

do 

do 

E.Pysel 

Fed. 
5.50 
5.40 
5.34 
5.18 
4.96 
5.66 
6.05 
5.88 
5.64 
5.64 
5.64 
5.56 
5.42 
5.64 
5.70 
5.58 
5.49 
5.42 
5.50 
5.45 
5.39 
5.32 
5.30 
5.28 
5.24 
5.31 
5.19 
5.15 
5.10 
5.10 
5.08 
5.05 
5.03 
5.01 
5.00 
4.99 
4.98 
4.97 
4.95 
4.94 
4.93 
4.89 
5.33 
5.17 
5.00 
4.98 
4.68 


Dis- 
charge. 


See.-fl. 
190 
171 
139 
130 

00 
334 
503 
438 
356 
341 
350 
394 
376 
350 
373 
325 
309 
388 
309 
383 
383 
363 
337 
339 
310 
318 
303 
185 
183 
178 
164 
159 
153 
145 
130 
133 
130 
117 
111 
113 
106 

97 
170 
187 
133 
117 

64 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  dischargey  in  aecond-feel,  of  Santa  Ynez  River  near  Santa  Barbara,  Cal.,  for  tha 
period  Oct.  /,  1914y  to  Mar.  31,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2.5 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

3 

3 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

15 
9.5 
7.5 
9 
9 

9.5 
9 
8 

8.5 
14 

28 
35 
31 
16 
14 

13 
13 
13 
13 
13 

12 
12 
12 
16 
14 

14 
13 
13 
12 
12 

190 
1,560 
520 
325 
171 

129 

114 

113 

2,360 

1,130 

900 
710 
570 
455 
370 

300 
282 
283 
202 
237 

229 
210 
218 
203 
185 

183 
178 
164 
159 
152 

16 

2 

2 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

^5 

2.5 

2.5 

2.5 

3 

3 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

2.5 

4 

3 

2.5 

12 
46 
28 
28 
26 

24 

19 
18 
16 
16 

16 
15 
14 
14 
13 
13 

12 
12 
12 
10 
11 

10 
11 
10 
10 
12 

13 
13 
36 
1,020 
395 
207 

320 
670 
428 
356 
341 

350 
294 
276 
360 
373 

325 
309 
305 

145 

2 

17 

130 

3 

18 

123 

4 

19 

120 

5 

20 

117 

6 

21 

117 

7 

22 

112 

8 

23 

lOS 

9 

24 

104 

10 

25 

103 

11 

26 

lOO 

12 

27 

97 

13 

28 

190 

14 

29 

187 

16 

30 

133 

31 

117 

Monthly  discharge  of  Santa  Ynez  River  near  Santa  Barbara,  Cat.,  for  the  period  Oct.  2, 

1914,  to  Mar.  31,  1915. 


[Drainage  area 

,  218  square  miles.] 

Month. 

Discharge  in  second-feet. 

Rtin-ofl 

(total  in 

acre-feet). 

Accu- 

yi^tiynnvn. 

Minimum. 

Mean. 

racy. 

October 

3 

4 

46 

1,020 

2,360 

309 

2 

2.5 

7.6 

10 
113 

97 

2.27 
2.68 
17.5 
64.2 
608 
160 

140  ' 

159 

1,080, 

3,950  i 

28,200  1 

10,400 

D. 

November 

D. 

December 

C. 

January 

C. 

February 

C. 

Man^h 

B. 

SAJTTA  TKEZ  BIVZB  VEAR  LOMPOO,  CAL. 

Location. — ^At  highway  bridge  near  east  boundary  of  La  Mifii6n  Vieja  de  la  Purisima 
grant,  Santa  Barbara  County,  about  1^  miles  east  of  Lompoc. 

Drainage  abea. — 725  square  miles. 

Records  available. — November  10,  1906,  to  January  9,  1907,  and  September  25, 
1907,  to  September  30, 1915. 

Gaoe. — ^Vertical  staff  fastened  to  pier  of  bridge,  lower  section  at  right  end  of  cent^ 
span  and  upper  section  at  left  end;  read  once  a  day  by  Donald  McDonald. 
During  high  water  additional  readings  are  taken. 

Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Composed  of  sand,  which  scours  out  during  high  water  and 
fills  in  again  as  the  flow  decreases. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.5  feet  at  6.30 
a.  m.  February  9  (dischaige,  about  41,500  second-feet,  computed  from  extension 
of  rating  curve);  minimum  stage  recorded,  —0.25  foot  October  12  and  13  (dis- 
charge, 24  second-feet). 

1906-1915:    Maximum  stage  recorded,  13.0  feet  January  25,  1914  (dischaige 
41,800  second-feet);  minimum  dischaige,  5  second-feet  October  13  to  21, 1913. 

Diversions.. — ^Water  is  not  diverted  above  the  station,  but  there  is  some  pumping 
from  wells  along  the  banks  of  the  river  for  irrigation  purposes. 

Regulation. — None. 

Accuracy. — Results  fair.  Frequent  dischaige  measurements  were  made  and  extra 
gage-height  observations  furnished  during  high- water  period.  Daily  discharge 
interpolated  between  measurements  during  low  water,  when  change  in  stage 
was  very  gradual.  For  remainder  of  year  dischaige  computed  by  ^n^tti^Mi^ 
method  And  from  rating  curv90  covering  short  periods^ 
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DMarge  mefttwremtnts  of  Santa  Ynez  River  near  Lompoc,  Cal.^  during  the  year  erding 

Sept.  SOy  1915. 


Date. 

Hade  by- 

Gaffe 
height. 

DIs- 
diarge. 

Date. 

Made  by- 

Oa«© 
beigkt. 

Dfe. 
diarge. 

Feet. 

Sec.-fl. 

Feet. 

^-& 

Oct    5 

DoDftldlCcDonald.... 

.   -0.25 

^25 

Mar.  20 

Donald  McDonald 

1.10 

10 

do 

.    -  .25 

26 

Apr.    5 

do 

.85 

310 

12 

do 

.    -  .25 

34 

12 

do 

.85 

305 

19 

do 

.    -  .25 

39 

17 

do 

.86 

267 

26 

do 

.    -  .28 

27 

19 

do 

.90 

256 

Nov.   7 

do 

.    -  .25 

31 

26 

do 

.82 

264 

9 

do 

.    -  .25 

33 

May     3 

do 

.95 

367 

16 

do 

.    -  .22 

32 

6 

do 

1.30 

860 

23 

do 

.    -  .22 

30 

11 

do 

1.10 

433 

30 

do 

.    -  .22 

28 

18 

do 

1.00 

304 

Dec    7 

do 

.    -  .10 

49 

24 

do 

.90 

245 

12 

do 

.00 

8S 

June    3 

do 

.80 

144 

14 

do 

.00 

83 

3 

EwaldPyrel 

Donald  McDonald 

.80 

156 

21 

do 

.05 

.    Ill 

7 

.78 

164 

28 

do 

.    -  .10 

85 

12 

do 

.78 

143 

Jan.    4 

do 

.    -  .05 

75 

14 

do 

.75 

126 

11 

do 

.    -  .10 

73 

31 

do 

.70 

129 

16 

do 

.    -  .10 

71 

29 

do 

.72 

85 

18 

do 

.    -  .10 

77 

July     6 

do 

.70 

96 

» 

do 

.    -  .12 

64 

10 

do 

.70 

77 

20 

F.C.Ebert 

.    -  .12 

70 

12 

do 

.68 

85 

25 

Donald  McDonald.... 

.    -  .10 

76 

Aug.    3 

do 

.62 

57 

Feb.    1 

do 

.75 

828 

7 

do 

.60 

44 

6 

do 

.70 

837 

9 

do 

.60 

46 

9 

do 

4.85 

87,900 

16 

do 

.60 

46 

15 

do 

.       1.05 

1.590 

23 

do 

.60 

47 

22 

do 

.85 

1,280 

Sept.   0 

do 

.60 

31 

Mar.    6 

do 

1.10 

845 

11 

do 

.60 

38 

8 

do 

1.10 
1.10 

850 
510 

13 

do 

.60 

37 

15 

....  do 

DaUydiaehargef  in  MMond-feet,  of  SajUa  Ynez  River  near  Lompoc^  Cat. ,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

365 
365 
335 
365 
310 

310 
310 
336 
305 
305 

305 
306 
298 
290 
282 

274 
287 
262 
256 
260 

265 
250 
260 
290 
275 

264 
266 
286 
265 
820 

May. 

June. 

166 

155- 

150 

153 

157 

160 
164 
160 
156 
152 

148 
143 
136 
126 
126 

127 
127 
128 
128 
129 

129 
124 
118 
113 
107 

102 
96 
91 
85 
86 

July. 

Aug. 

Sept. 

1 

29 
28 
27 
26 
25 

25 
25 
26 
26 
26 

25 
24 

36 

27 
28 
29 
29 
29 

29 
28 
28 
27 
27 

27 
27 
27 
38 
38 
38 

29 
29 
29 
30 
30 

30 
31 
32 
33 
33 

33 
33 
32 
32 
32 

32 
32 
32 
31 
31 

30 
30 
30 
30 
30 

29 
29 
28 
28 
28 

86 
70 
50 
60 
70 

50 
49 
55 
62 
69 

76 
83 
83 
83 

85 

85 

270 

•  110 

165 

135 

111 
90 
80 
86 
70 

66 

80 
86 
84 
82 
81 

80 
78 
77 
76 
75 

75 
74 
74 
73 
73 

73 
73 
72 
72 
71 

n 

74 
77 
72 
67 

68 
70 
72 
74 
76 

76 

76 

160 

1,760 

5,300 

1,080 
6,100 
4,880 
2,170 
1,080 

837 

837 

3,960 

32,500 

20,200 

9,200 
6,700 
3,100 
1,500 

1,500 
2,100 
2,350 
2,000 
2,250 

1,900 
1,280 
1,600 
3,450 
2,200 

1,700 
1,600 
1,800 

1,650 
1,650 
1  350 
1  050 
'950 

845 
848 
850 
800 
1,050 

850 
800 
600 
550 
510 

510 
510 
460 
460 
460 

460 
460 
410 
410 
410 

410 
410 
410 
522 
460 
366 

325 
400 
367 
460 
1,720 

860 
830 
620 
630 
510 

433 
426 
415 
365 
326 

315 
310 
304 
295 
285 

275 
265 
265 
245 
235 

225 
215 
205 
195 
185 
175 

88 
90 
92 
94 
96 

92 

88 
84 
80 
77 

81 
85 
84 
83 
81 

80 
79 
77 
76 
75 

73 
72 
71 
69 
68 

67 
65 
64 
63 
61 
60 

60 
57 
55 
52 
49 

46 
44 
45 
46 
46 

46 
46 
46 
46 
46 

46 
46 
46 
46 

47 

47 
47 
47 
45 
44 

43 
42 
41 

40 
39 

38 

37 

2 

36 

3 

35 

4 

34 

5 

33 

0 

31 

7 

32 

8 

34 

9 

35 

10. 

37 

11 

38 

12 

38 

13 

37 

,1- 

37 
37 

18 

37 

17 

37 

18 

36 

19 

36 

30 

36 

21 

36 

22. 

23 

36 
36 

24 

36 

25 

36 

3« 

27 

36 
36 

28. 

36 

29 

36 

30 

36 

31 

1,480  
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Monthly  discharge  of  Santa  Ynez  River  near  Lompoc,  Cal.j/or  the  year  ending  Sept,  SOf 

1915. 

[Drainage  area,  725  square  miles.] 


Discharge  In  second-feet. 

Run-off. 

Month. 

liazimum. 

Ml  iiifimiT| , 

Mean. 

Per 
square 
mUe. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October 

29 

33 

270 

5,300 

82,500 

1,650 

365 

1,720 

165 

96 

50 

38 

24 

28 

49 

67 

837 

365 

250 

175 

85 

60 

38 

31 

26.9 
30.6 
86.7 

345 
4,740 

090 

405 

131 
77.9 
46.2 
35.6 

a087 
.042 
.120 
.476 

6.54 
.952 
.404 
.559 
.181 
.107 
.064 
.040 

a04 
.05 
.14 
.65 
6.81 
1.10 
.45 
.64 
.20 
.12 
.07 
.05 

1,650 

1,820 

5,330 

21,200 

263,000 

42,400 

17,400 

24,900 

7,800 

4,790 

2,840 

2,120 

C. 

November 

C. 

December 

C. 

January 

C. 

February 

D. 

March..'. 

C. 

April 

C. 

M^!::::;:::::::::::::::::: 

C. 

June 

C. 

July 

C. 

August 

C. 

September 

C. 

The  year 

82,500 

24 

547 

.764 

ia22 

395,000 

SALINAS  BIVEB  BASIN. 
ARROYO  SBOO  VEAR  SOLEDAD,  GAL. 

Location.— In  sec.  21,  T.  19  S.,  R.  6  E.,  at  Pettitt's  ranch,  about  15  milee  south  erf 
Soledad,  Monterey  County. 

Drainagb  area. — ^215  square  miles. 

Records  available  .—January  1,  1901,  to  September  30,  1915. 

Gage. — Staff  in  two  sections  on  right  bank;  lower  section  fastened  to  an  alder  400  feet 
above  cable,  upper  section  fastened  to  sycamore  about  100  feet  downstream. 
The  lower  section  was  washed  out  February  9.  It  was  replaced  in  two  sections  at 
same  location  and  datum  as  previous  section.  Gage  read  daily  by  Mrs.  Charles 
Pettitt;  more  frequent  readings  during  floods. 

Discharge  measurements. — ^Made  from  cable  400  feet  below  gage  or  by  wading. 

Channel  and  control. — Composed  of  gravel;  fairly  permanent  except  during  high, 
water. 

Extremes  of  discharge. — ^Maximum  stage  during  year  was  not  recorded  as  section 
of  gage  was  washed  out  February  9 .  A  reading  of  12 .2  feet  was  secured  in  afternoon 
of  that  day  (discharge,  about  7,200  second-feet);  minimum  stage  recorded,  1.95 
feet  August  31  and  September  1  and  7  (discharge,  14  second-feet). 

1901-1915:  Maximum  stage  recorded,  20.5  feet  January  25,  1914  (discharge, 
17,500  second-feet).  No  flow  during  periods  in  1902  to  1904, 1906. 1906^  1913,  and 
1914. 

Diversions. — None. 

Regulation  . — None . 

Accuracy. — Results  only  fair  on  account  of  changes  in  channel.  Dischaige  February 
9  to  24  estimated  from  observer's  notes,  rainfall  records,  and  discharge  measure- 
ment. 
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Disc^ge  meatwremenU  of  Arroyo  Seeo  near  Soledad,  Cal.,  during  the  year  ending  Sept. 

30,  1915. 


Date. 

Made  by- 

height. 

Dis- 
charge. 

Date. 

Ifade  by- 

he^t. 

DI9. 
diarge. 

Jan.  30 

Charles  PettiU 

Feet. 
7.80 
5.85 
5.00 
5.57 
3.62 
5.15 

1,080 
221 
932 

Apr.    8 
10 
June    6 
July    8 
Aug.  15 

Charles  Pettitt 

Fut, 
8.00 
8.45 
8.05 
2.60 
2.  IS 

**tfe 

Febi  34 

LeidI  and  Pettitt 

CYmu-(m  TaMI 

do 

283 

25 

do 

do 

do 

160 

25 

do 

66 

ICtr.  20 

Charles  Pettitt 

26 

29 

do 

dmly  discharge f  in  second-feet,  of  Arroyo  Seco  near  Soledad,  Cal,,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.5 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
11 
11 
11 

10 
11 
15 
15 
15 

15 
15 
14 
14 
14 

13 
13 
13 
12 
12 
12 

15 
16 
15 
15 
15 

14 
14 
13 
13 
13 

18 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

21 
22 
25 
46 
76 

60 
50 
37 
28 
54 

108 
122 
06 
60 
48 

28 
370 
760 
388 
340 

283 

200 
190 
180 
180 

162 
162 
162 
162 
158 
158 

162 
148 
141 
222 
180 

222 

204 
302 
356 
273 

227 
340 
824 
324 
304 

296 
234 
220 
200 

182 

100 
186 
178 
171 
206 

68 

58 

670 

1,580 

1,020 

1,440 
4,180 
1,800 
1,510 
060 

760 

648 

4,380 

5,600 

2,500 

1,500 
800 
600 
550 
500 

500 

4,000 
2,500 
1,000 
1,600 

1,000 

800 

700 

1,400 

1,180 

1,060 
050 
895 

805 
840 
785 
730 
630 

630 
580 
535 
490 
490 

490 
470 
470 
470 
450 

450 
432 
414 
380 
364 

348 
333 
333 
290 
268 

238 
238 
2,110 
960 
680 
730 

535 
535 
512 
432 
414 

380 
880 
364 
364 
348 

838 
304 
276 
263 
263 

260 
238 
238 
226 
214 

263 
226 
214 
214 
202 

238 
238 
276 
260 
238 

250 
238 
238 
960 
730 

490 
432 
397 
380 
3S4 

348 
333 
318 
290 
276 

363 
263 
263 
263 
250 

260 
238 
238 
226 
226 

214 
214 
202 
191 
191 
185 

180 
170 
170 
170 
150 

140 
131 
122 
122 
113 

118 
113 
113 
118 
104 

104 
104 
96 
96 
96 

88 
88 
88 
81 
81 

81 
81 
81 
74 
74 

74 
74 
74 
67 
67 

67 
67 
67 
67 
67 

61 
61 
61 
56 
55 

56 
50 
50 
50 
45 

45 
45 
40 
40 
36 

86 

36 
36 
36 
30 
32 

32 
32 
32 
28 
28 

28 
28 
28 
24 
24 

24 
24 
24 
24 
24 

24 
21 
21 
21 
21 

21 
21 
18 
18 
16 

16 
16 
16 
16 
16 
14 

14 

2 

16 

3 

16 

4 

16 

5 

IS 

6. 

16 

14 

ji : 

16 

9       

16 

w. 

16 

11 

16 

12 

16 

13 

18 

14 

21 

15. 

21 

16   

18 

17 

18 

18   

18 

19 

21 

2D 

21 

a 

21 

2 

21 

23   

21 

« 

21 

fi. 

24 

% 

24 

27 

24 

21 

24 

39 

36 

30 

28 

a 

NcT!t.— Discharge  determined  as  follows:  Oct.  1  to  Dec.  17,  from  a  welMefloed  rating  curve,  but  its 
aimttcaMlity  to  tms  period  has  not  been  established  by  measurements:  Dec.  IS  to  Feb.  8,  from  a  fairly 
woble  rating  curve;  Feb.  9-23,  estimated  from  rainfall  and  observer's  notes;  Feb.  24,  from  discharge 
nwasurement;  Feb.  25  to  Sept.  30,  from  a  rating  carve  fairl?  well  defined  between  15  and  2,000  second-feet 

786'— 18— WSP411 8 


Digitized  by 


Google 


114 


SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Monthlp  disduxrge  of  Arroyo  Seco  near  Soledad,  CaL,/or  the  year  ending  Sept.  SO,  1915. 
[Drainage  area,  215  square  mUes.] 


Month. 


Discharge  in  second-leet. 


Maximum. 


MfnlnniTn. 


Mean. 


Per 
square 
mile. 


Run^off. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


October 

November 

December 

January 

February. 

March 

June 

July 

August 

September 

The  year 


15 

16 

760 

2,770 

5,500 

2,110 

535 

950 

180 

74 

32 

28 


9.5 

13 

21 

58 
500 
238 
202 
185 

74 

32 

14 

14 


11.8 
13.4 

153 

389 
1,610 

565 

308 

313 

111 
53.3 
22.6 
19.3 


0.055 
.062 
.712 
1.81 
7.49 
2.63 
1.43 
1.46 
.516 
.248 
.ia5 
.090 


0.06 

.07 

.82 

2.09 

7.80 

3.03 

1.60 

1.68 

.58 

.29 

.12 

.10 


5,500 


9.5 


289 


1.34 


18.24 


736 

797 

9,410 

23,900 

89,400 

34,700 

18,300 

19.200 

6.600 

3,280 

1,390 

1.150 


209,000 


C. 

c. 

D. 
1>. 
I>. 
C. 
C. 
C. 
C. 
C. 

c. 
c. 


ALAMEDA  CBEEK  BASIN. 


ALAMEDA  CREEK  AT  SUNOLOLEIT,  CAL. 


Location. — ^In  the  SE.  }  sec.  7,  T.  4  S.,  R.  1  E.,  at  Sunol  dam,  about  1  mile  below 
jimction  with  Arroyo  de  la  Laguna,  and  1  mile  west  of  Sunolglen,  Alameda 
County. 

Drain AOB  area. — 620  square  miles  (measured  by  Spring  Valley  Water  Co.). 

Records  available. — October  4,  1900,  to  September  30, 1915. 

Gaoe. — Gurley  electric  waternatage  recorder  on  upstream  face  of  dam  on  left  bank. 
Previous  to  1914  a  staff  gage  on  upstream  side  of  dam  on  right  bank  was  used. 

Discharge  measurements. — ^Made  from  suspension  footbridge  about  400  feet  above 
dam.  Heavy  weights  and  stay  line  are  used  for  high-water  measurements  to 
insure  correct  position  of  current  meter. 

Channel  and  control. — ^The  concrete  dam  acts  as  a  control  for  the  station.  Channel 
above  and  below  dam  is  composed  of  gravel  and  boidders  and  shifts  during  high 
water. 

Extremes  op  discharqe. — 1901-1915:  Maximum  mean  daily  discharge,  14,700  second 
feet  March  7,  1911;  minimum,  no  flow  for  a  part  of  nearly  every  year. 

Diversions. — See  Spring  Valley  aqueduct  near  Sunolglen. 

Regulation  . — None. 

Accuracy. — The  dam  has  been  rated  in  accordance  with  the  cooperative  agreement 
between  the  Spring  Valley  Water  Co.  and  the  City  of  San  Francisco.  Current- 
meter  measurements  have  been  secured  by  both  parties  and  a  rating  curve  devel- 
oped, which  has  been  accepted  by  both. 

Cooperation. — Records  showing  million  gallons  per  day  were  furnished  by  the 
Spring  Valley  Water  Co.  through  F.  C.  Herrmann,  chief  engineer,  and  G.  A. 
Elliott,  engineer.  Daily  discharge  converted  into  second-feet  and  monthly 
discharge  computed  by  the  United  States  Geological  Survey. 
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DaQy  disehargey  in  Mecond-feety  of  Alameda  Creek  at  Sunolgleny  Cal.y  for  the  year  ending 

SepL  SOy  1915, 


Day. 

Dec. 

Jan. 

Feb. 

UK, 

Apr. 

May. 

June. 

July. 

Aug. 

1 

0.0 
.0 
.0 

44.0 

63 

101 
159 
387 
427 
191 

149 
599 
330 
681 
420 

267 
184 
112 

77 

58 

53 
41 
33 
33 
58 

147 
1,940 
2,830 
3,010 

3,140 
6,680 
5.150 
2,340 
1,340 

870 

724 

3.800 

5.580 

4,120 

2.340 

1,720 

1,190 

708 

565 

515 
1.610 
1,250 

692 
1,310 

1,010 
1,430 
1,310 
1,440 
1,260 

904 

752 

1,190 

760 
608 
518 
456 
390 

347 
317 
291 
265 
243 

231 
221 
214 
193 
171 

158 
146 
134 
125 
123 

119 
108 
100 
100 
100 

100 
123 
256 
356 
235 
874 

350 
282 
346 

210 

187 

170 
165 
142 
165 
149 

134 
134 
129 
119 
100 

95 
76 
58 
55 
55 

58 

72 
75 
78 
78 

78 
78 
78 
78 
78 

88 
83 
87 
198 
846 

487 
336 
257 
227 
294 

644 
864 
504 
450 
344 

289 
531 
989 
674 
450 

378 
320 
285 
257 
221 

182 
165 
139 
134 
124 
110 

106 
05 
82 
75 
63 

55 
48 
42 
27 
20 

29 
29 
27 
23 

18 

17 
17 
17 
17 
14 

14 
14 
14 
14 
14 

13 

11 

11 
9.0 
9.0 

14 

14 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
6.0 
5.0 
4.0 
2.9 

2.5 
.6 
.6 
.6 
.5 

.5 
.5 
.8 
.3 
.8 

.3 
.2 
.2 
.2 
.2 
.2 

0.2 

2 

.2 

3 

.2 

4 

.2 

5 

.2 

6 

.2 

7 

.2 

8 

.2 

9 

2 

10 

.2 

11 

.2 

12 

41 

16 
.0 
.0 

.0 
21 
152 
126 

77 

27 
7.0 
4.6 
2.6 
1.9 

1.9 
2.3 
2.6 
4.6 
2.6 
.0 

,2 

13 

.3 

14 

.3 

15 

.3 

16 

2 

17 

W 

19 

20 

21 

22 

23 

24 

25 

26 

27 



28 

29 

30 

31 

NoTK.— No  flow  Oct.  1  to  Dec.  11  and  Aug.  17  to  Sept.  30. 

Monthly  d%8diarge  of  Alameda  Creek  at  Sunolgleny  Cal.y  for  the  year  ending  Sept.  30, 

1915. 


Month. 

Discharge  hi  aeooDd-feet. 

Run-off 
(total  hi 
acre-feet). 

VhiifnTitnT 

Mean. 

October 

0.0 
.0 
152 
3,010 
6,680 
750 
350 
939 
105 
14 
.3 
.0 

0.0 
.0 
.0 
.0 
515 
100 
55 
83 
9.0 
.2 
.0 
.0 

0.0 
.0 
15.8 
404 
1,960 
254 
126 
355 
31.7 
3.77 
.11 
.0 

0 

Norember 

0 

973 

January 

34,800 

February ^ 

109,000 

March... 

15,600 

April 

7,500 

Maytv::: 

21,800 

jiS;;:::;::::::::::::::::::::::::::::::::::::::::::::::: 

1,890 

July 

232 

7 

SApt^mber 

0 

The  year 

6,680 

.0 

251 

182,000 

NoTK.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  8.  Geological  Survey. 
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SPRING  VALLEY  WATER  CO.'S  AQITSDXrOT  NEAR  SUNOLGLBV,  OAL. 

Location.— In  sec.  12,  T.  4  S.,  R.  1  W.,  at  Brighteide  weir,  about  2i  miles  west  of 

Sunolglen,  Alameda  County. 
Records  available.— April  6, 1903,  to  September  30, 1915. 
Gage. — Spring  Valley  water-stage  recorder  in  pool  above  the  weirs. 
Discharge. — Computed  from  gage-height  record  showing  head  over  four  rectangular 

weirs.    The  weirs  are  made  of  bronze  and  have  a  30-inch  crest. 
Extremes  of  discharge. — 1903-1915:  Maximum  mean  daily  dischaige  reported, 

47  second-feet  March  21,  1914;  minimum  discharge,  0.9  second-foot  March  25  to 

30, 1907. 
Accuracy. — ^The  weirs  were  very  carefully  installed  and  much  care  is  exercised  in 

their  maintenance.    There  is  no  velocity  of  approach. 
Cooperation. — Records  showing  million  gallons  per  day  were  furnished  by  the  Spring 

Valley  Water  Co.  through  F.  C.  Herrman,  chief  engineer,  and  G.  A.  Elliott, 

engineer.    Daily  discharge  converted  into  second-feet  and  monthly  dischaige 

computed  by  the  United  States  Geological  Survey. 

Daily  dischargey  in  second-feet,  of  Spring  Valley  Water  Co.* 8  aqueduct  near  SunolgUn 
Cal.y/or  the  year  ending  Sept.  SO,  1915, 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtzne. 

July. 

Aog. 

26 

23 

23 

34 

37 

85 

34 

35 

87 

33 

33 

23 

22 

23 

33 

37 

35 

84 

34 

87 

84 

33 

25 

22 

23 

84 

36 

84 

85 

36 

35 

36 

33 

25 

22 

23 

36 

34 

.  84 

85 

38 

87 

36 

38 

26 

22 

23 

34 

34 

84 

84 

36 

88 

87 

88 

26 

22 

24 

34 

34 

36 

36 

35 

88 

87 

83 

25 

22 

24 

34 

35 

85 

87 

36 

89 

36 

84 

25 

22 

13.6 

35 

37 

35 

36 

86 

88 

86 

83 

25 

16.2 

24 

34 

36 

35 

86 

86 

88 

35 

27 

25 

16.7 

24 

34 

36 

37 

84 

86 

88 

36 

27 

24 

16.9 

27 

35 

35 

36 

85 

86 

87 

35 

27 

24 

16.7 

34 

35 

36 

36 

86 

36 

88 

35 

26 

25 

16.7 

35 

35 

36 

36 

36 

36 

40 

35 

26 

25 

16.7 

34 

35 

35 

36 

85 

36 

40 

35 

27 

25 

16.7 

34 

35 

85 

36 

85 

35 

41 

84 

80 

23 

16.7 

32 

35 

86 

37 

84 

86 

41 

34 

84 

23 

16.9 

34 

35 

35 

37 

87 

88 

41 

35 

85 

24 

16.7 

35 

35 

35 

37 

88 

39 

41 

35 

83 

25 

16.4 

35 

35 

35 

36 

89 

88 

86 

84 

34 

25 

16.7 

35 

34 

85 

37 

89 

37 

36 

37 

84 

25 

21 

35 

34 

35 

36 

40 

35 

36 

36 

84 

26 

23 

35 

34 

35 

36 

87 

35 

35 

34 

84 

25 

23 

35 

36 

35 

84 

36 

87 

36 

35 

84 

25 

S 

35 

36 

35 

32 

37 

86 

36 

35 

34 

25 

23 

35 

36 

35 

34 

37 

36 

86 

34 

84 

24 

24 

34 

36 

35 

34 

37 

40 

36 

33 

34 

22 

21 

35 

37 

35 

35 

37 

40 

37 

34 

34 

22 

23 

35 

36 

35 

35 

86 

40 

35 

33 

33 

22 

23 

34 

31 

35 

35 

39 

34 

34 

32 

21 

23 

35 

36 

35 

35 

39 

32 

34 

32 

22 

35 

37 

36 

38 

33 

31 

1 

Sept. 


1 
2 
3 
4 

5 

6 

7, 
8 
9 
10, 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


33 
34 
34 
33 
34 

82 
34 
81 
32 
32 

32 
32 
31 
31 
31 

31 
34 
33 
33 
32 

32 
32 
32 
32 
32 


31 
32 
30 
30 
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Monthly  disdutrge  of  Spring  Valley  Water  Co.^s  aqtuduct  near  Sunolglen^  CaL,  /or  the 
year  ending  Sept,  SO,  1915. 


Month. 


Discharge  fai  aeoond-feet. 


Mazhnum.  T^fttitmmn.     Mean. 


Run-off 
(total  hi 
acr»-feet). 


October 

NoTember 

December 

January 

February 

Martdi 

ApriL 

f^T 

Jane 

July 

Aufust 

September 

The  year. 


21 

ltt.2 

13.6 

81 

S4 

32 

34 

S4 


26 
30 


24.3 

2ai 

3a4 
84.8 
86.3 
36l4 
36.1 
36.8 
37.3 
34.8 
32.0 
32.1 


1,490 
1,200 
1,870 
2,140 
1,960 
2,180 
2,150 
2,260 
2,220 
2,140 
1,970 
1,910 


41 


13.6 


32.4 


23,500 


NoTK.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Surrey. 
KBBN  BIVEB  BASIN. 
KERB  RIVSR  VEAR  KEBNVILLB,  GAL. 

Location. — In  sec.  14,  T.  23  S.,  R.  32  E.,  in  Tulare  County,  at  base  of  Fairview 
Mountain,  in  Eem  National  Forest,  3  miles  above  Salmon  Creek,  and  about  16 
milee  north  of  KemviUe,  Eem  County. 

Drain AOB  abba. — ^Not  measured. 

Records  availablb.-— January  1, 1912,  to  September  30, 1915. 

Gaob. — ^Friez  water-stage  recorder  on  left  bank  about  1  mile  above  mouth  of  Tobias 
Creek.  Original  gage  was  vertical  Bta£f  in  three  sections  festened  to  overhanging 
willow  tree  on  left  bank  about  160  feet  upstream  from  recorder.  From  April  1 
to  September  14,  1913,  readings  were  taken  from  a  temporary  staff  gage  in  two 
sections  located  a  quarter  mile  upstream.  The  readings  were  reduced  to  the 
original  gage  by  a  relation  curve.  The  first  gage  was  replaced  March  17,  1914, 
by  a  vertical  staff  in  two  sections,  7  feet  downstream  from  the  original  one,  on  the 
same  bank  and  at  the  same  datum.  The  recorder  was  installed  September  15, 
1913,  in  the  same  pool  and  at  the  same  datum. 

DiscHABQB  MEASUREMBNT8. — ^Mado  from  Car  and  cable  about  90  feet  below  recorder 
or  by  wading. 

Channel  and  control. — Coarse  gravel  and  boulders;  apparently  permanent. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
4.94  feet  at  7  a.  m.  June  9  (discharge,  4,090  second-feet);  Tnim'mnm  stage  from 
water-stage  recorder,  —0.43  foot  from  2  to  4  p.  m.  February  3  (discharge,  194 
second-feet). 

1912-1915:  Maximum  stage  recorded,  4.94  feet  from  water-stage  recorder  at 
7  a.  m.  June  9,  1915  (discharge,  4,090  second-feet);  minimum  stage  recorded, 
—0.75  foot  January  6, 1913  (discharge,  142  second-feet). 

DivBRSioNS. — ^No  information. 

Regulation. — No  information. 

AccuRACT. — Results  excellent. 
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DMuarge  meaawementi  of  Kern  River  near  KemvilUy  Cal,^  during  the  year  ending  Sept. 

SO,  1915, 

[Uade  by  H.  J.  TompUiis.] 


Date. 

0am 
bd^t. 

Dl». 
charge. 

Date. 

bS^t. 

Dte- 
charge. 

Oct  7             

Fett, 
0.30 
3.50 

Sec-fU 
328 
2,560 

TmM^iff. 

Feet. 
3.«) 

aec-fu 
2,070 

June  13 

DaXiy  discharge^  in  ucond-feet,  of  Kern  River  near  Kemville,  Cal. ,  for  the  year  ending  Sept, 

SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

407 
391 
373 
364 
358 

352 
343 
338 
335 
325 

315 
315 
310 
306 
302 

302 
300 
290 
290 
290 

202 
308 
305 
206 
290 

290 
202 
202 
295 
312 
805 

285 

288 
285 
282 
278 

275 
270 
265 
265 
265 

265 
265 
265 
263 
262 

200 
258 
248 
240 
240 

240 
250 
252 
250 
248 

245 
245 
252 
350 
323 

345 
338 

378 
378 
353 

340 
333 
336 
336 
353 

350 
363 
350 
368 
306 

385 
388 
375 
370 
383 

370 
375 
388 
385 
380 

375 
365 
355 
363 
353 
355 

263 
363 
363 
378 
360 

375 
358 
368 
368 
365 

380 
383 
373 
308 
388 

368 
365 
305 
300 
395 

385 
395 
368 
262 
285 

252 
285 
392 
370 
370 
360 

378 
313 
333 
343 
383 

310 
303 
303 
340 
343 

340 
303 
308 
315 
335 

•    376 
397 
394 
349 
340 

313 
310 
333 
330 
313 

313 
318 
325 

840 
333 
318 
335 
338 

340 
340 
338 
838 
33? 

333 
338 
349 
391 
470 

545 
585 
585 

680 
653 

700 
750 
830 
860 
890 

775 
075 
700 
750 
675 
606 

653 
750 
803 

S2 
803 

735 
735 
775 
775 
830 

800 

1,010 

1,110 

950 

860 

830 

860 

1,040 

L310 

r,360 

1,860 
1,180 
1,110 
1,040 
1,010 

1,010 
920 
890 
960 
890 

830 
830 
775 
830 
860 

830 
930 
930 
890 
1,010 

1,080 
1,210 
1320 
1,340 
i;320 

1,530 
1,900 
1,730 
1,530 
1,360 

1,360 
1,400 
1480 
1,560 
1,530 

1,560 
1,940 
2,360 
2260 
2400 
3,800 

3,440 
3,330 
3,900 
3,500 
2,360 

3,600 
3,000 
3,440 
3,680 
3,560 

3,330 
3,700 
3,360 
3,310 
3,450 

3,500 
3,500 
3,600 
3,310 
3,170 

3,360 
3,310 
3,310 
3,310 
3,360 

1,990 
1,990 
3,040 
3,040 
1,900 

?'2S 
1,990 

3,040 

1940 

1,770 

1,400 
1,310 
1,310 
1,360 
1,440 

1,530 
1480 
1360 
1,310 
1,080 

960 
950 
890 
860 
830 

830 

950 

1,010 

1,010 

920 

830 
725 
653 
585 
545 
505 

488 
470 
470 
470 
453 

453 
435 
433 
414 
407 

400 
891 
383 
3T3 
870 

864 

355 
346 
840 
332 

322 
315 
315 
318 
315 

308 
800 
305 
388 
388 
305 

306 

2 

306 

8    

320 

4 

815 

5 

300 

6 

283 

7 

272 

8 

265 

9 

360 

10         

265 

u 

313 

12 

283 

13 

365 

14    

365 

15 

365 

16 

256 

17 

245 

18 

340 

19 

338 

20 

234 

21 

228 

22 

334 

23 

334 

24      

334 

25 

236 

26 

240 

27 

210 

28        

232 

20 

336 

30 

234 

31 

Note  .— Diadiarge  detennined  from  a  well-defined  ratlns  curve.    Recorder  not  working  properly  January 
24-28  and  June  37-20;  discharge  estimated  from  sketched-in  gage-beight  graph. 

Monthly  discharge  of  Kern  River  near  Kemville,  Cal.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Diadiarge  in  second  feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
aoe-feet). 


Aoco- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


407 

388 

295 

308 

397 

890 

1,360 

2,800 

3,680 

2,040 

488 

320 


233 

326 
252 
222 
318 
652 
775 
1,990 
506 
288 
224 


319 

250 

263 

276 

318 

529 

938 

1,400 

2,580 

1,170 

371 

260 


19,600 
15,400 
10,200 
17,000 
17,700 
32,500 
55,800 
86,100 
154,000 
71,900 
22,800 
15,500 


3,680 


222 


724 


534,000 
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BZVZ&  HEAB  BAnSSFXBLD,  CAL.i 

LocAnoN.— In  sec.  2,  T.  29  S.,  R.  28  E.,  at  mouth  of  lower  canyon,  5  mOee  northeast 
of  Bakersfield,  Kern  County. 

Drainage  area. — 2,345  square  miles. 

Records  available  .-January  1,  1894,  to  June  30,  1907,  and  March  1,  1908,  to  Sep- 
tember 30,  1915. 

Gaoe. — Water-stage  recorder  at  footbridge. 

Discharge  measurements.  -Made  from  footbridge  at  gage. 

Channel  and  control. — Sand  and  shifting. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
6.16  feet  at  1.55  p.  m.  June  10  (discharge,  4,249  second-feet);  minimum  dischaige, 
225  second-feet  September  24. 

1896-1915:  Maximum  stage  recorded  January  26, 1914  (discharge,  18,300  second- 
feet);  minimimi  stage  recorded  September  15,  1898  (discharge,  80  second-feet). 

Diversions. — Several  small  diversions  on  main  river  and  South  Fork  for  irrigation. 
Water  diverted  at  and  below  Kemville  for  power  development  is  returned  to  the 
river  above  the  station. 

Regulation. — No  information. 

Accuracy. — Results  good. 

Cooperation. — Complete  record  furnished  by  Kern  County  Land  Co.  through  A.  K. 
Warren,  engineer. 

The  following  discharge  measurement  was  made  by  H.  J.  Tompkins: 
October  11,  1914:  Gage  height,  3.97  feet;  discharge,  386  second-feet. 

Daily  discharge^  in  aecond-feety  of  Kern  Rivn  near  Balersfield,  Cal.^for  the  year  ending 

Sept.  30,  1915. 


Day. 


1. 
%. 
3. 
4. 
5. 

%. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
1». 

n. 

23. 
23. 
34. 
». 

38. 
27. 
». 
», 
30. 
31 


Oct. 


511 
486 
458 
446 
438 

431 
420 
418 
303 
434 

422 
417 
306 
377 
374 

375 
368 
368 
360 
367 

371 
378 
387 
385 
370 

366 
364 
358 
350 
366 
350 


I 


Nov. 


354 
371 
370 
361 
360 

361 
361 
360 
855 
366 

875 
364 
352 
855 
357 

350 
351 
847 
340 
338 

312 
300 
307 
316 
312 

314 
301 
313 
318 
324 


Deo.  Jan. 


307 
204 
311 
823 
356 


323 
205 
204 
304 

824 
343 
835 
337 
317 

384 
350 
870 
306 
870 


360 
373 
380 
300 

304 
301 
307 
378 
364 
350 


347 
344 
341 
853 
355 

864 
368 
867 
363 
865 

347 
348 
346 
353 
364 

376 
356 
341 
347 
865 

377 


373 
360 

385 
371 
374 
341 
433 
443 


Feb. 


500 
460 
537 
533 
440 

453 
501 
520 
541 
613 

618 
608 
564 
486 
507 

511 
615 
684 
656 


604 
570 
515 
534 
536 

534 
504 


Mar. 


510 
551 
538 
520 
533 

543 
551 
556 

553 
547 

535 
533 
543 
574 
623 


825 
006 
048 
005 

1,011 
1,048 
1,103 
1,170 
1,300 

1,320 

1,104 

093 

1,029 

1,055 

973 


Apr. 


043 

080 

1,109 

1,330 

1,380 

1,345 
1,111 
1,083 
1,070 
1,078 

1,164 
1,320 
1,475 
1,543 
1,382 

1,284 
1,224 
1,270 
1,486 
1,608 

1,860 
1,867 
1,702 
1,560 
1,463 

1,454 
1,432 
1,418 
1,431 
1,616 


May. 


1,621 
1.556 
1,480 
1,468 
1,616 

1,505 
1,630 
1,707 
1,706 
1,600 

1,730 
1,790 
1,986 
2.062 
1,050 

1,053 
3,174 
3,780 
3,550 
3,378 

2,064 
3,003 
3,016 
2,086 
3,088 

2,040 
2,105 
2,466 
2,717 
2,745 
3,055 


June. 


3,570 
8,067 
3,698 
3,284 
3,008 

2,008 
3,165 
3,401 
8,878 
4,010 

3,863 
3,540 
3,907 
3,751 
3,675 

3,761 
3,761 
3,678 
3,666 
3,363 

3,311 
3,395 
2,415 
2,362 
3,383 

3,341 
3,000 
3,144 
3,183 
3,180 


July. 


3,083 
3,005 
3,030 
3,042 
1,054 

1,003 
1,447 
1,272 
1,283 
1,384 

1,452 

1,503 
1,481 
1,386 
1,373 

1,144 

1,075 

1,103 

1,023 

053 

066 
023 
081 
1,012 
084 


834 
804 
711 
647 
610 


Aug. 


544 

532 
518 
517 

506 

401 
489 
479 
456 

437 
422 
412 
401 
886 

382 
371 
364 
353 
337 

311 
810 
326 
322 
320 

824 

311 
316 
314 
307 
205 


Sept. 


308 

813. 

808 

304 

320 

315 
303 
301 
384 
375 


826 
317 
207 
303 

305 
383 
373 
260 
355 

348 
243 
236 
228 
234 

240 
350 
345 
243 
230 


>  Station  also  known  as  at "  first  point  of  measurement." 
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Monthly  diaeharge  of  Kern  River  near  Bakersfieldf  Col,  for  the  year  ending  Sept.  SO,  1915. 


Manth. 


Diacfaargt  In  seoond-feet. 


MftT*?niiy"-    Vfa<Tnntn ,        MOBIL 


Ran-off 
(toCftlln 
aore4eet). 


Oetobv 

NoTcmber 

D«oflinber 

Janiury 

Febniary 

March... 

p:::::.:.v. 

June 

July 

August 

8eptMiib«r 

The  year. 


518 

383 

407 

458 

710 

1,283 

1,907 

3,440 

4,249 

2,228 

605 

337 


298 
285 
279 
425 
470 
920 
1,437 
1,991 
694 
284 
225 


343 

348 

366 

545 

789 

1,360 

2,025 

2,896 

1,260 

401 

277 


24,500 
30,400 
31,400 
23,500 

ao,aoo 

48,500 
80,000 
134,500 
172,300 
77,500 
34,700 
16,500 


4,249 


225 


917 


604,000 


MoTB.— Maximum  and  minimum  monthly  and  yearly  discharge  are  absolute  extremes  of  disoharse 
determined  from  the  water-stage  recorder.   RunKm  in  acre-feet  comimited  by  U.  8.  Geological  Survey. 

SRSKDrX  ORZBX  HEAR  B0DFI8K,  GAL.1 

Location.— In  the  SW.  }  SW.  }  sec.  24,  T.  27  S.,  R.  33  E.,  700  feet  west  of  Otto 
liebers  residence,  about  6  miles  southeast  of  Bodfish,  Kern  County,  and  8  miles 
southeast  of  Isabella.  Previous  to  March  28,  1913,  this  station  was  located  at 
about  4  miles  downstream  in  the  NW.  \  sec.  9,  T.  27  S.,  R.  33  E.,  at  ford  at  mouth 
of  canyon,  2}  miles  above  junction  with  Eem  River,  3  miles  east  of  Bodfish, 
and  5  miles  south  of  Isabella. 

Dbainaob  abea. — Not  measured. 

Records  available. — February  7, 1911,  to  September  30, 1915  (fragmentary). 

Gage. — ^Vertical  staff  on  left  bank;  read  occasionally  by  Otto  Liebel.  Gage  at  old 
location  was  vertical  staff  on  left  bank  fastened  to  willow  tree,  about  80  feet 
above  ford. 

Discharge  measurements.— Made  by  wading  near  gage. 

Channel  and  control. — Sand  and  gravel. 

Extremes  of  stage. — Maximum  stage  recorded  diuing  year,  1.92  feet  May  1  and  7; 
minimum  stage  recorded,  1.30  feet  July  31  and  August  7, 14,  21,  and  28. 

1912-1915:  Maximum  stage  recorded,  3.85  feet  January  25,  1914;  miniTnnnn 
stage  recorded,  1.2  feet  during  the  low  water  of  1912  and  1913. 

Diversions.— A  small  ditch  diverts  water  for  irrigation  about  5  miles  upstream. 

Regulation. — ^No  information. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Data  inadequate  for  estimates  of  dischaige. 

No  dischaige  measurements  were  made  at  this  station  during  the  year. 

1  Known  formerly  aa  "near  Isabella." 
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Dmly  gag^^height,  in  feet ,  o/Erskine  Creek  near  BodJUh,  Cal.,for  the  year  ending  Sept,  SO^ 

1915, 


Dty. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.92 

2 

1.76 

3 

1.38 

1.86 

1.42 

4 



1.32 

5 

1.60 

L72 

6 

1.45 

1.80 

1.80 

7 

1.92 

1.30 

8 

9 

1.78 

10 

1.38 

1.88 

1.38 

U 

1.68 

1.32 

12 

1.68 

13 

1.48 

1.80 

1.80 

14 

1.30 

15 

11 

1.78 

17 

1.40 

1.00 

1.35 

18 

1.36 

19 

1.70 

1.52 

20 

1.80 

1.80 

21 

1.60 

1.76 

1.30 

22 

1.88 

S3 

1.78 

24 

1.42 



1.88 

1.36 

25 

■> 

1.35 

26 

1.78 

1.48 

27 

1.80 

1.82 



28 

1.65 

1.80 

1.30 

29 

» 

1.80 

a 

1.42 

1.30 

TUULBE  LAKE  BASIN. 
TT7LABX  LAKE  TN  KTNQB  COUNTY,  GAL. 

Location. — ^At  quarter  comer  between  sees.  8  and  17,  T.  21  S.,  It.  20  E.,  at  headgate 
at  comer  of  north-south  and  east-weet  levies  on  G.  Albert  Smith  ranch,  about  5 
miles  southwest  of  Stratford. 

Deainaob  area. — Not  measured. 

Records  available. — ^March  15,  1906,  to  September  30,  1915  (incomplete).  All 
published  records  give  actual  depth  of  water  on  the  lowest  point  of  the  lake  bed. 

Gage. — ^Vertical  staff  in  two  sections  fastened  to  the  headgate.  It  is  read  about 
once  a  week  by  Mrs.  E.  0.  Eolbenstetter.  Crage  readings  reduced  to  depth  of 
water  from  the  following  data:  Elevation  of  bottom  of  lake,  179.1  feet  above 
mean  sea  level;  elevation  of  zero  of  gage,  176.4  feet. 

During  1906  and  a  part  of  1907  the  readings  were  made  from  a  gage  near  the 
entrance  of  Kings  River  near  Lemoore,  at  the  middle  of  sec.  4,  T.  21  S.,  B.  20  E. 
The  zero  of  that  gage  was  at  175.1  feet  elevation.  May  11,  1907,  a  staff  gage  was 
set  near  Corcoran,  with  its  datum  at  the  same  elevation,  and  was  used  until 
July  30,  1909.  July  28,  1910,  a  vertical  staff  was  installed  on  the  section  line 
just  south  of  the  comer  to  sees.  27,  28,  33,  and  34,  T.  20  S.,  R.  20  E.,  about  10 
miles  south  of  Lemoore,  near  Stratford  post  office.  The  elevation  of  the  zero  of 
this  gage  was  171.0  feet.  On  August  20, 1913,  a  vertical  staff  in  four  sections  was 
installed  in  main  north  and  south  waterway,  4  to  6  miles  southeast  of  Startford. 
Its  zero  was  also  at  elevation  171.0  feet.  Sections  No.  1  and  No.  2  were  1  mile 
south  of  1910  gage  in  sec.  3,  T.  21  S.,  R.  20  E.  No.  3  was  in  sec.  10  and  No.  4  was 
was  in  soc.  15, 1  and  2  miles,  respectively,  south  of  sections  No.  1  and  No.  2 
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The  present  gage  was  installed  May  15,  1914,  on  account  of  the  rebuilding  of 
the  levees. 
Extremes  of  stage. — ^Maximum  depth  recorded  during  year,  3.8  feet  June  20; 
minimum  depth  recorded,  —0.65  feet  December  18.    Negative  depths  show  all 
water  in  the  channels  and  below  the  bottom  of  the  lake. 

1906-1915:  Maximum  depth,  14.0  feet  June  21,  1907;  the  lake  was  empty  for 
a  period  in  1906  and  from  the  later  part  of  October  to  the  later  part  of  Decemb^, 
1914. 

The  lake  is  roughly  rectangular  in  shape  and  its  greatest  length  is  from  northwest 
to  southeast.  In  November,  1907,  when  its  margin  was  carefully  determined,  the 
lake  had  an  area  of  about  274  square  miles,  a  maximum  depth  of  12.4  feet,  an  average 
length  of  20  miles,  and  a  width  of  13.5  miles;  the  water's  edge  was  3  miles  from  the 
town  of  Corcoran,  and  the  water  surface  about  12  feet  below. 

The  lake  bed  resembles  a  flat  saucer.  The  flat,  level  area  in  the  bottom  is  ap- 
proximately 180  feet  above  mean  sea  level  and  covers  about  55  square  miles.  The 
lowest  point  on  the  crest  of  the  delta  ridge  to  the  north  is  about  27  feet  higher  than 
the  bottom  of  the  lake.  Natural  outflow  will  not  occur,  therefore,  until  the  lake  has 
a  maximum  depth  of  nearly  30  feet  and  an  area  of  nearly  1,000  square  miles. 

Depth,  in  feet f  of  TSilare  Lake  in  Kings  County,  Cal.,  for  the  year  ending  Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.6 

2 

3 

0.46 

4 

0.95 

0.96 

6 

6 

7 , 

-0.66 

8 

9 

1.05 



10 

11 

.65 

3.15 

12   

.75 

........... 

1.3 

13 

3.6 

14 

15 

16 

1.9 

17      

0.66 

18 

.25 

-.66 

1.06 

:::::::::::::: 

19        

20 

.46 

3.8 

3.0 

1.2 

21 

22        .  .. 

—0.35 

23 

1.8 

24        

1.06 

25 

.25 

_ 

26 

—  05 

1.05 

27 

.46 

28    

• 

29 

—.45 

1.6 

30 

1.9 

3.4 

31 

4-.  66 

Note.— Negative  depths  show  all  water  in  channels  and  below  bottom  of  lake. 

DXBB  CREEK  AT  HOT  SPRDf OS,  CAL. 

Location. — Below  footbridge  at  forest  supervisor's  headquarters  in  Sequoia  National 
Forest,  about  half  a  mile  below  Hot  Springs,  Tulare  County.  Tyler  Creek  enters 
about  2i  miles  below  the  station. 
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Drainaob  abba. — Not  measured. 

Records  available. — October  7,  1910,  to  September  30,  1915. 

Gage.— Vertical  staff  fastened  to  an  alder  tree  on  left  bank  30  feet  downstream  from 

footbridge;  read  once  a  day  by  A.  B.  Patterson. 
DiscHARGB  MBASURBMENTS. — Made  from  highway  bridge  100  feet  below  gage  or  by 

wading. 
Chankel  and  control. — Sand,  gravel,  and  boulders. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.75  feet  at  5  p.  m. 

May  4  (dischaige,  81  second-feet);  minimum  stage  recorded,  0.31  foot  at  3.30 

p.  m.  October  1  (discharge,  1.3  second-feet). 
1910-1915:  Maximum  stage  recorded,  2.9  feet  at  10  a.  m.  January  24,  1914 

(discharge,  about  230  second-feet,  determined  from  extension  of  rating  curve); 

minimum  stage  recorded,  0.24  foot  August  14  to  16,  1913  (dischaige,  0.8  second- 
foot). 
Diversions. — ^Water  ia  diverted  for  irrigation  above  the  station. 
Regulation. — No  information. 
AocuRACT. — ^Results  for  high  stages  subject  to  error,  and  fsdi  for  medium  and  low 

stages.    No  discharge  measurements  were  made  at  this  station  during  the  years 

ending  September  30,  1914  and  1915.    A  measurement  made  in  1916  was  used 

to  help  define  the  curve. 
Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

DoUy  dMwrgty  in  seetrnd-feet,  of  Detr  Creek  at  Hot  Springs,  Cal.,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 


1. 
J. 

3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
U. 

1«. 
17. 
18. 
19. 
30. 

21. 

a. 

23. 
24. 
2S. 

%. 
27. 
2S. 
». 
30. 
31. 


Oct. 


L3 
2.5 
2.5 
2.9 
2.9 

2.5 
2.2 
2.2 
2.2 
2.5 

2.5 
2.5 
2.5 
2.2 
2.2 

2.2 
2.2 
a2.4 
2.5 
2.5 

0.3 
4.0 
a3.7 
3.4 
3.4 

2.5 
2.5 
15 
3.4 
4.0 
4.0 


Nov. 


4.0 

4.0 

4.4 

04.0 

•  3.7 

3.4 

•  3.4 
3.4 

•  3.7 
4.0 

4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
3.6 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
8.4 
8.S 
4.0 
4.0 


Dec. 


4.0 
4.4 
5.4 
8.3 
•  5.6 

4.9 
4.4 
4.4 

4.4 

5.8 

7.4 

6.8 
6.8 
5.6 
5.8 

5.6 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6w8 
6.8 
6.8 
6.8 
6.8 


Jan. 


6.8 

•  6.7 

•  6.5 

•  6.3 
6.1 

6.6 
6.3 
6.3 
6.3 
6.3 

6.3 
6.8 

•  6.8 
17 

6.3 

5.8 

•  5.4 
4.9 
4.9 
4.9 

5.1 
5.1 
5.1 
6.3 
6.3 

6.3 
6.3 
6.8 
9.8 

12 

10 


Feb. 


9.8 
18 

•  14 

•  12 

9.8 

8.3 
8.0 
8.0 

14 

13 

16 

11 
9.8 
9.8 
9.2 

17 
16 
13 
14 
12 

13 
11 
11 
12 
11 

11 
11 
13 


Mar. 


12 

•  12 
12 
12 
11 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

11 
11 
13 
13 
13 

13 
14 
16 
17 
16 

14 
13 
25 

•  31 
14 
13 


Apr.  May.  I  June. 

I 


•  36 
89 
56 
50 

42 
42 
46 
42 
42 

42 
39 
36 

•  37 

•  38 

39 
76 
66 
58 
54 

•  51 

•  48 
46 

•  44 
42 

42 

a42 

42 

46 

•  44 
42 


•  35 
34 
S3 
33 

25 
24 
24 

•  23 
22 

23 

•  20 
18 

•  18 
•17 

17 

•  17 

•  16 

•  15 

•  14 

14 
14 
15 
15 
14 


JiUy. 


16 
14 
14 
14 
14 

13 
10 
10 
10 
10 

10 

10 
9.8 
9.2 
8.3 

7.4 
7.4 
7.4 

•  7.1 

•  6.8 

•  6.5 

•  6.2 

•  6.8 

•  5.5 

•  5.2 

4.9 

•  5.0 

•  5.0 

•  5.0 
5.1 

5.8 


Aug. 


5.8 
5.6 
5.1 
3.4 
4.4 

4.0 
2.7 

•2.8 
2.9 

•2.9 

2.9 

•  3.1 

•  3.2 
3.4 

•  3.6 

•3.8 

•  3.7 

•  3.6 

•  3.6 

•  3.4 

•  3.3 

•  3.2 

•  3.1 

•  3.0 

•  2.9 

•  18 

•  2.7 

•  2.6 
2.5 
2.5 
2.5 


Sept. 


•  2.5 
2.5 
2.5 
2.5 

•  2.5 

2.5 
2.5 
2.5 

•a.5 

2.5 

4.4 

3.4 
2.9 

•  3.2 
3.4 

•  3.2 
3.1 
2.9 
2.5 
2.5 

2.5 

•  2.5 
2.5 

•  2.5 

•  2.5 

•  2.5 

•  2.5 

•  2.5 

•  2.5 

•  2.5 


•  EsUmated  by  conunilson  with  record  of  flow  of  South  Fork  of  Tule  River  near  Portersville;  gage  not 
read. 

NoTK.— Discharge  determined  from  a  rating  curve  f^Iy  well  defined  between  5  and  50  second-feet. 
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Monthly  discharge  of  Deer  Creek  at  Hot  Springs,  Cat.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoood-feet. 


MaxunnnL  Ifinfmnm,      Mmo. 


Ban-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

Aprfl 

May 

June 

July 

August 

September 

The  year 


6.8 
4.4 

7.4 

17 

18 

31 

50 

76 

42 

16 
5.8 
4.4 


L3 
S.4 

4.0 
4.0 
8.0 
9.8 

13 

83 

14 
4.0 
2.5 
2.5 


2.81 
8.73 
6.12 
6.85 
12.0 
13.0 
18.8 
45.2 
24.6 
8.66 
3.38 
2.72 


173 

222 

376 

421 

666 

790 

1,090 

2,780 

1,460 

532 

206 

162 


D. 
D. 
C. 
C. 
C. 
C 
C 
C 
C. 
D. 


76 


1.3 


12.3 


8,800 


TUUE  BIVSR  VBAB  PORTBBSVILLS,  OAL. 

Location.— In  the  NW.  J  NW.  J  sec.  25,  T.  21  S.,  R.  28  E.,  below  highway  bridge 
near  McFarland  ranch,  about  1  mile  above  mouth  of  South  Fork,  and  6  miles  east 
of  Portersville,  Tulare  County.  The  North  and  Middle  forks  of  the  Tule  River 
unite  about  9  miles  above  the  station. 

Drainage  area. — 266  square  miles. 

Records  available. — May  1, 1901,  to  September  30, 1915. 

Gaoe. — Staff  in  four  sections  on  right  bank  75  feet  below  bridge ;  sections  Nos.  1, 3,  and 
4  are  vertical;  No.  2  is  inclined.  Original  gage  was  on  the  same  bank  200  feet 
below  bridge  and  at  same  datum.  There  have  been  several  changes  in  the  number 
and  kinds  of  staff  sections,  but  the  same  datum  has  been  maintained.  Gage  read 
once  a  day  by  Mrs.  Martha  Brough. 

Discharge  HEASURSifENTS.— Made  from  bridge  above  gage  or  by  wading.  Bridge 
measurements  are  corrected  for  angle  to  current. 

Channel  and  control. — Gravel  and  small  boulders;  shifts  slightly  during  higih 
water.  Left  bank  is  low  and  wooded  and  subject  to  overflow  above  a  stage  of 
about  6  feet. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.3  feet  at  11  p.  m. 
May  4  (discharge,  1,740  second-feet);  mim'mum  stage  recorded,  0.60  foot  August 
20  to  September  1  (discharge,  8.0  second-feet). 

1901-1915:  Maximum  stage  recorded,  10.8  feet  at  12  p.  m.  January  25, 1914  (dis- 
charge, about  6,600  second-feet,  computed  from  extension  of  rating  curve);  mini- 
mum stage  recorded,  0.2  foot  August  22, 1913  (discharge,  1  second-foot). 

Diversions. — Several  small  irrigation  ditches  divert  water  above  the  station. 

Regulation. — Power  is  developed  upon  the  Middle  Fork  and  upon  the  North  and 
South  forks  of  the  Middle  Fork. 

Accuracy. — Results  good. 
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Duehargt  measurement  of  Tule  River  near  Portersvilkf  Cat.,  during  the  year  ending  Sept, 

SO,  1915, 


lMadobyR.C.Rlce.) 

Dat*. 

he^. 

DI». 
charge. 

Octig 

Feet. 
0.73 
1.61 

See.-n. 
16 

f^b.  1   

106 

Daily  discharge,  in  second-feet^  of  Tule  River  near  Portersville,  Cat,,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 

Not. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

Ubj. 

Jane. 

JuJy. 

Aug. 

9.2 

20 

24 

48 

106 

183 

173 

506 

645 

113 

26 

9.2 

20 

24 

48 

325 

173 

224 

470 

506 

106 

24 

9.2 

20 

26 

48 

173 

137 

224 

436 

436 

98 

21 

9.2 

20 

30 

106 

137 

137 

203 

1,380 

370 

94 

19 

9.8 

20 

30 

60 

121 

129 

213 

716 

370 

91 

17 

10 

20 

30 

71 

121 

129 

193 

625 

370 

88 

15 

12 

20 

34 

66 

113 

121 

213 

470 

385 

84 

14 

13 

20 

38 

77 

113 

121 

235 

435 

385 

81 

13 

14 

20 

38 

91 

355 

113 

183 

470 

370 

78 

13 

14 

20 

41 

88 

235 

113 

235 

506 

340 

77 

13 

14 

20 

66 

84 

326 

113 

224 

645 

310 

75 

13 

14 

20 

63 

77 

183 

110 

224 

646 

310 

71 

13 

14 

20 

48 

77 

169 

105 

310 

645 

272 

66 

13 

14 

20 

43 

77 

137 

113 

260 

646 

260 

60 

13 

14 

20 

43 

76 

121 

129 

213 

606 

248 

63 

12 

14 

20 

43 

72 

178 

173 

193 

470 

236 

48 

11 

14 

20 

43 

66 

2S6 

203 

213 

1,100 

224 

48 

10 

16 

20 

63 

69 

103 

213 

236 

980 

213 

43 

9.8 

17 

20 

48 

63 

166 

193 

236 

9X 

213 

43 

9.2 

17 

20 

47 

63 

164 

224 

260 

865 

213 

43 

8.0 

17 

20 

46 

61 

235 

235 

285 

670 

203 

84 

8.0 

18 

20 

46 

61 

173 

235 

325 

585 

193 

33 

8.0 

18 

20 

43 

61 

156 

248 

298 

645 

173 

30 

8.0 

19 

20 

43 

61 

146 

200 

260 

625 

173 

27 

8.0 

19 

20 

43 

61 

146 

224 

224 

506 

166 

27 

8.0 

20 

21 

43 

77 

146 

224 

224 

488 

156 

37 

8.0 

20 

21 

43 

63 

137 

164 

203 

470 

137 

27 

8.0 

20 

22 

48 

66 

121 

164 

213 

506 

129 

27 

8.0 

20 

23 

48 

01 

200 

356 

605 

119 

27 

8.0 

20 

24 

48 

224 

224 

670 

605 

118 

27 

8.0 

20     , 

48 

121 

173 

625 

27 

ao 

Sept. 


1. 
2. 
3. 

4. 

5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
». 
II. 
15. 

W. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

21. 
27. 
28. 
29. 
30. 
31. 


8.0 
8.6 
9.2 
9.2 
9.2 

9.2 
9.2 

11 

11 

11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 


Note.— Discharge  determined  from  a  fairly  well  defined  rating  carve. 
Monthly  discharge  of  Tule  River  near  Portersville,  Cal.^for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  In  aecond-feet. 

RunH)ff 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mt"^Tn"Tn- 

Mean. 

racy. 

October 

20 

24 

55 

224 

355 

260 

670 

1,380 

545 

113 

26 

11 

9.2 
20 
24 
48 
105 
105 
173 
435 
118 
27 
8.0 
8.0 

16.1 
20.4 
41.0 
73.2 

176 

172 

251 

608 

271 
67.1 
12.1 
10.5 

928 

1,210 

2,560 

4,500 

9.72U 

10,600 

14,900 

37,400 

16,100 

3,5iO 

744 

6io 

B. 

November               

B. 

Dmember  .  

B. 

Jtmiary 

B. 

FrtMrnary  .        .     r . . . 

B. 

iteS!7:.v;...:::. :.:.:::.:.:.:.:.:.:.:. :.:.:...: 

B. 

Aprfl 

B. 

1^  .................... . 

B. 

jSv:::                            . 

B. 

j^\^"::::::::. :::::.:.:::.:.:.:.:.:.:. :.:.:.:.: 

B. 

B. 

8q»tembcr 

B. 

The  year 

1.380 

8.0 

142 

103,000 
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BEAR  GREEK  HEAB  SPEHTOVZLLE,  OAL. 

Locahon. — At  Bear  Creek  ranger  station,  about  150  feet  above  mouth  of  Rancheria 
Creek,  2}  miles  above  junction  with  North  Fork  of  Tule  River,  and  6  miles  north- 
east of  Springville,  Tulare  County. 

Drainage  akea. — ^Not  measured. 

Kecords  available. — January  23,  1911,  to  September  30,  1915,  (not  complete). 

Gage. — ^Vertical  staff  fastened  to  a  sycamore  tree  on  right  bank  a'  out  600  feet  south- 
west of  ranger  station;  read  once  a  day,  occasionally,  by  W.  F.  Derby. 

Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Sand,  gravel,  and  boulders;  fairly  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.00  feet  at  5  p.  m. 
May  4  (dischaige,  87  second-feet);  minimum  stage  recorded,  0.45  foot  at  1  p.  m. 
August  13  (discharge,  0.4  second-foot). 

1911-1915:  Maximum  stage  recorded,  5.6  feet  at  11  p.  m.  January  25,  1914 
(discharge,  295  second-feet);  minimum  stage  recorded,  0.30  foot  September  17, 
1913  (discharge,  0.1  second-foot.) 

Diversions. — ^A  small  irrigation  ditch  heads  about  300  feet  above  the  station. 

Regulation. — None. 

Accuracy. — Results  subject  to  considerable  error  because  of  infrequent  gage  readings. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  R.  C.  Rice: 
February  1,  1915:  Gage  height,  1.09  feet;  dischaige,  5.1  second-feet. 

Daily  discharge^  in  second-feet ^  of  Bear  Creek  near  Springville^  CaL^for  the  year  ending 

Sept.  30,  1915. 


Day. 


Oct.     Nov.     Dec.     J4ii.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


1, 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

18. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


aO.8 
.8 
.8 
.8 

ol.O 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

ol.O 
1.0 

al.O 
1.0 
1.1 

al.2 
1.2 
1.2 

al.2 
1.2 

1.2 
1.3 
1.3 
1.4 
ol.S 
al.4 


1.4 
1.4 
al.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
al.4 
1.4 
1.4 
1.4 

1.4 
1.4 

al.4 
1.4 

al.5 


1.5 
1.6 
1.6 
al.7 
1.7 

1.7 
1.8 
1.9 
2.0 
a2.1 

2.4 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.2 
2.1 
2.1 

2.1 
2.1 
a2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
a2.1 
2.1 


2.1 
2.1 
2.1 
a4.3 
3.0 

a2.4 
3.5 

a30.0 
5.0 
3.0 

3.0 

a3.0 

3.0 

2.9 

a2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
a3.2 

3.0 
3.0 
4.0 
4.3 
a  2.4 
3.8 


a5.2 
a  58 
35 
29 
25 

25 
21 
21 
030 
a6.8 

a7.7 
6.0 
5.5 
5.5 
5.5 

a  5.3 

10 

10 

15 
a26 

a6.8 
6.8 
6.8 

a6.8 
6.8 

6.7 

6.6 

a6.6 


9.3 

aa6 

a5.1 

4.9 

4.7 

4.6 
4.5 
a4.4 
4.3 
4.3 

a4.2 
4.1 
4.1 
4.2 
5.6 

a8.6 
8.1 
7.6 
7.2 

a6.8 

all 
11 
12 
13 
a6.8 

6.8 
15 
a  61 
7.0 
6.9 
a6.8 


a  8.6 
9.0 
9.0 
8.6 
8.6 

a8.6 
9.0 
8.6 
8.6 

a8.6 

8.6 
8.6 
8.6 
a8.6 
8.6 

8.6 
8.8 
ag.e 
8.6 
9.0 

al3 
20 

a9.7 
9.7 
9.7 

9.7 
a9.7 
9.7 
a  32 
44 


a39 
a44 

44 
a87 

60 

48 
44 
42 
a39 
37 

35 
33 
a34 
33 
32 

33 
a  44 
50 
45 
40 

40 
40 
a39 
35 
31 

27 
a24 

22 

20 
a  19 

19 


a  19 
19 
19 
19 
19 

al9 
17 
15 
13 
11 

9.0 
a8.6 
8.^ 
8.2 
8.0 

a7.9 

7.5 

7.1 

a6.8 

6.8 

6.8 
6.8 
a6.8 
6.4 
6.0 

5.6 

a5.3 

4.9 

4.5 

a4.2 


a4.2 
4.2 
4.2 

a4.2 
4.0 

3.8 
3.6 
3.4 
3.2 
3.0 

2.8 
2.6 
2.4 
a2.3 
2.3 

2.3 
2.3 
a  2.3 
2.2 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 

1.8 
1.8 
1.7 
1.7 
al.6 
1.6 


al.5 
1.4 
1.4 
1.3 
1.2 

1.2 

al.l 

.9 

.8 
.7 

.6 
.5 
a  .4 
.4 
.6 

.5 
.5 
.6 
a. 6 
.6 

.6 
a. 6 


a6 


al 


a  From  gage  height  reading. 
Note.— Discharge  for  days  when  gage  was  read  determined  from  a  rating  curve  well  defined  between 
5  and  60  seoond-ieet.    Discharge  for  other  days  estimated  by  comparison  with  records  of  flow  of  South 
Fork  of  Tule  Klver  and  Tule  River  near  Portersvllle  and  from  U.  8  Weather  Bureau  rainfall  record  at 
Mile  and  Springville. 
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Monthly  discharge  of  Bear  Creek  near  SpringvUle,  Cal.^for  the  year  ending  Sept.  SOy  1916, 


Month. 


October 

November 

Decembo- 

January 

Fehraflunr 

March. 

^:;:::::;: 

Juno 

July. 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Mazimam.  Mfy?*»T^i™       Mean. 


1.5 
1.5 

30 

58 

61 

44 

87 

10 
4.3 
1.5 
1.0 


87 


08 

L4 

1.5 

3.1 

5.3 

4.1 

8.6 

10 

4.3 

LO 

.4 

.6 


.4 


LOS 

L40 

3.01 

8.94 

14.5 

8.79 

11.4 

38.0 

10.3 

3.63 

.75 

.63 


7.91 


Run-off 
(total  in 
acre-feet). 


66 
83 
134 
343 
805 
540 
678 
3,340 
607 
163 
46 
37 


5,730 


S0T7TK  FORK  OF  TTJLB  RIVBR  HEAR  PORTSR8VZLLS,i  CAL. 

Location. — Opposite  Indian  school  on  Tule  Indian  Reservation,  2  miles  below  the 
mouth  of  Rocky  Creek,  7  miles  southeast  of  Success,  about  8  miles  above  jimc- 
tion  with  Tule  River,  and  14  miles  southeast  of  Portersville,  Tulare  County. 

Drainaob  ailea. — ^Not  measured. 

Records  available. — October  10,  1910,  to  September  30,  1915. 

Gaqe.— Vertical  staff  &stened  to  an  alder  tree  on  left  bank  100  feet  above  pump 
house;  read  once  a  day  by  A.  P.  Edmonson. 

DiscHABOE  MEASUREMENTS. — Made  from  car  and  Cable  half  a  mile  below  gage  or  by 
wading. 

(kANNEL  AND  CONTROL. — Rough;  composed  of  boulders  and  gravel;  shifts  slightly 
during  high  water.    Both  banks  are  high  and  not  subject  to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  3.0  feet  at  9  a.  m. 
and  5  p.  m.  May  18  (discharge,  452  s6cond-feet);  minimum  stage  recorded,  0.3 
foot  October  1  to  6  (discharge,  2.5  second-feet). 

1910-1915:  Maximum  stage  recorded,  8.0  feet  at  8.  m.  January  26  1914  (dis- 
charge, about  2,750  second-feet,  computed  from  extentdon  of  rating  curve  based 
upon  discharge  measurements  made  in  1916,  the  stage  of  the  highest  measure- 
ment being  3.8  feet);  minimum  stage  recorded,  0.0  foot  August  4-16,  18-26; 
September  11-22;  and  October  1,  1913  (discharge,  1  second-foot). 

Diversions. — Several  small  irrigation  ditches  (total  capacity  about  12  second-feet) 
divert  water  above  the  station. 

Regulation. — ^None. 

Accuracy. — Results  good.  Measurements  made  since  the  close  of  the  year  have 
defined  the  curve  up  to  stage,  4.0  feet. 

Cooperation.— Gage-height  record  furnished  by  United  States  Indian  Service. 

IHtdiarge  measurements  of  South  Fori  of  Tule  River  near  Portersville^  Cal.,  during  the 
year  ending  Sept.  SO^  1915. 

[MadebyR.  C.Rioe.] 


Date. 

&X. 

Dls- 
charga 

Date. 

Gage 
heii^t. 

Dis- 

Oct  17 

Feet. 
0.40 

^-•t-3 

Iftjx  30 

Feet. 
L18 

SeC'ft. 
43 

I  Originally  known  as  "near  Success." 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  ducharge,  in  second-feet,  of  South  Fork  of  Tule  River  near  PortersvUley  Col.,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
5.6 
5.6 

5.6 

4.3 

0  5.4 

a  6. 6 

a  7. 7 

a8.9 

10 
8.4 
6.8 
6.8 

6.8 
a6.6 
6.3 
5.6 
5.6 
6.8 


06.8 
a  6. 8 
06.8 
a6.8 
6.8 

6.8 
06.8 
a6.8 

6.8 
06.8 

06.8 
6.8 
6.8 
6.8 

06.8 

06.8 

6.8 

06.8 

06.8 

6.8 

6.8 
06.8 

6.8 
06.8 

6.8 

06.8 

6.8 

06.8 

06.8 

6.8 


o7.8 
08.9 

10 

14 
ol4 

14 
14 
14 
ol5 
16 

18 
ol6 

14 
al3 
ol3 

12 
14 
14 
14 
ol4 

14 

14 
a  14 
al4 

14 

14 
12 
12 
ol2 
12 
12 


23 
23 
23 
25 
23 

23 
23 
18 
18 
ol8 

ol8 

ol8 

18 

18 

23 

18 
23 
29 
45 
53 
45 


53 


53 
53 
53 
53 
53 

53 
64 
53 
53 
64 

76 
124 
76 
76 
64 

64 
64 
64 
143 
318 


232 
232 
350 
318 

250 
232 
232 
232 
232 

206 
208 
185 
185 
185 

206 
232 
452 
350 


250 
232 
206 
208 
185 

163 
163 
163 
163 
163 
163 


163 
143 
143 
124 
107 

01 
84 
76 
76 
76 

76 
64 
64 
64 
64 

64 
53 
53 
53 
53 

53 
53 
45 
45 
45 

46 
46 
45 
37 
37 


10 
10 
10 
10 
10 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
4.3 
4.3 
4.3 


4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.8 
4.3 

4.3 
4.3 
4.8 
4.8 
4.3 

4.8 
4.8 
4.8 
4.8 
4.3 

4.3 
4.3 
48 
4.3 
4.3 


o  Interpolated. 

NoTB.'DIaoharge  determined  from  a  rating  curve  well  defined  below  60  second-feet,  and  Cedrly  wfSi 
defined  above  60  seoond-feet. 

Monthly  discharge  of  South  Fork  of  Tule  River  near  PortersvUle,  Cat.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  M^nlm^m-     Mean. 


Kun-off 
(total  in 
acre-feet). 


Acco- 
racy. 


October 

November 

December 

January 

Februairy 

March 

Aoril 

May 

June 

July 

August 

September 

The  year, 


10 
6.8 

18 

63 

91 

91 
318 
452 
163 

37 

10 
4.3 


452 


2.5 
6.8 
7.8 

12 

29 

37 

53 
163 

37 

10 
4.8 
4.3 


5.31 
6.80 
13.3 
23.4 
61.4 
61.9 
72.6 
232 
71.4 
22.4 
7.07 
4.30 


2.5 


46.8 


826 

405 

818 

1,440 

2,860 

3,190 

4,320 

14,300 

4,250 

1,380 

435 

256 


34,000 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
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KAWSAH  KlVSa  VBAB  THBXS  BZVZB8,  OAL. 

Location.— In  the  SE.  J  sec.  27,  T.  17  S.,  R.  28  E.,  to  J.  O.  Carter's  ranch,  IJ  miles 
southwest  of  Three  Rivers,  Tulare  County.  South  Fork  enters  three-fourths  mile 
and  North  Fork  3  miles  above  the  station. 

Drainage  abea. — 520  square  miles. 

Records  available. — April  29,  1903,  to  September  30, 1915. 

Gage.— United  States  Weather  Bureau  gage  in  three  sections  on  left  bank  a  few  feet 
above  cable  and  one-fourth  mile  back  of  observer's  house.  The  original  gage  was 
installed  by  the  United  S  tates  Geological  Survey  at  same  location  and  datum.  On 
December  5, 1912,  the  Weather  Bureau  gage  was  installed.  For  about  two  years  the 
two  gages  were  read  interchangeably,  according  to  varying  condiCions  of  repair  of 
each.  On  October  19, 1914,  ^e  Geological  Survey  repaired  the  upper  section  of 
the  Weather  Bureau  gage  and  has  used  this  gage  since.  Gage  read  twice  a  day 
by  J.  0.  Carter. 

DiscHAROB  MBA8UREHENTS. — ^Made  from  car  and  cable  at  gage  or  by  wading. 

Channel  and  contbol. — Gravel  and  boulders;  fairly  permanent. 

Extremes  of  dischaboe. — ^Maximum  stage  recorded  during  year,  8.6  feet  at  5  a.  m. 
June  1  (discharge,  3,600  second-feet) ;  minimum  stage  recorded,  4.45  feet  at  6  p.  m. 
September  24  and  25  (discharge,  42  second-feet). 

190^-1915:  Maximum  stage  recorded,  13.0  feet  at  10  p.  m.  January  26,  1914 
(discharge,  about  13,300  second-feet,  computed  from  extension  of  rating  curve); 
minimum  stage  recorded,  4.35  feet  August  22,  1914  (dischaige,  30  second-feet). 

DnrsRSiONS. — Several  small  ditches  divert  water  for  local  irrigation  and  domestic 
use  above  the  station. 

Regulation. — Power  is  developed  on  the  Middle  and  East  forks  but  effect  is  thought 
to  be  small. 

Accuracy  . — Results  good . 

Discharge  measurements  of  Kaweah  River  near  Three  Rivers,  Cal.,  dttring  the  year  ending 

Sept.  SO,  1015. 


Date. 

Madeby- 

bei^t. 

charge. 

Oct.  19 

R.C.RIoe 

Feet. 
4.60 
7.82 

^"•^« 

June  10 

H.  J.TomplfInK 

2,640 

786"— 18— WSP411- 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  ditchargey  in  second-feet,  of  Kaweah  River  near  Thrjee  Rivers,  Cal.,  for  the  year 

ending  Sept,  30,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept 


1. 
2. 
3 
i. 

5. 

6 
7 
8. 
9 
10. 

U 
12 
13 
14 
15 

10 
17 
18 
19 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
20 
30 
31 


73 
105 
83 
77 
77 

76 
73 
60 
63 
73 
73 


83 


101 
94 

87 
85 


83 


79 


83 


136 
115 

105 
101 
105 
110 
105 

105 
105 
105 
211 

184 

136 
112 
110 
110 
110 

110 
110 
108 
105 
136 

120 
125 
197 
300 
332 
242 


490 
324 
268 
242 

260 
232 
222 
705 
545 

362 
332 
292 
276 
268 

358 
545 
410 
340 
462 

362 
332 
324 
300 
304 

300 
276 
284 


324 
284 
260 
268 
260 

260 
253 
246 
242 
242 


239 
232 
256 
320 

385 

518 
490 
545 
605 

670 
706 

778 
778 
815 

605 
518 
545 
705 
646 
490 


545 
605 
670 
740 
740 

605 
605 
605 
705 
705 

855 

1,020 

1,260 

895 

740 

740 

816 

1,070 

1,220 

1,360 

1,260 

1,070 

1,070 

896 

896 

895 
815 
855 

1,070 
1,320 


1,120 

980 

938 

1,260 

1,360 

1,160 
1,220 
1,320 
1,160 
1,220 

1,360 
1,580 
2,160 
1,580 
1,580 

1,920 
2,550 
2,040 
1,920 
1,580 

1,470 
1,470 
1,600 
1,690 
1,580 

1,600 
2,160 
2,420 
2,200 
2,600 
3,280 


3,280 
2,290 
1,920 
1,920 
1,920 

2,160 
2,650 
2,550 
2,650 
2,420 

2,160 
1,920 
1,600 
1,690 
1,690 

1,690 
1,600 
1,690 
1,470 
1,470 

1,470 
1,420 
1,360 
1,360 
1,260 

1,160 
1,160 
1,120 
1,070 
1,070 


980 
938 
980 
895 
815 

638 
605 
638 
670 
670 


605 

'646 

618 

490 

462 
410 
385 
362 
362 

332 
362 
362 
300 


263 
236 
204 
218 
190 
184 


176 
172 
160 
145 
164 

142 
139 
133 
125 
116 

115 
105 
105 
105 
103 

105 
96 
94 
90 


63 
73 
73 
73 
63 

67 
63 
66 
54 
67 

56 

66 
60 
60 
63 

S7 
60 
60 
61 


79 

48 
48 

77 

48 

79 

47 

77 

46 

76 

45 

76 

48 

67 

66 

65 

64 

62 

60 

60 

61 

63 

Note.— Discharge  detenxUxied  from  a  rating  curve  well  defined  between  300  and  3,000  seoond-feet.     Dis- 
charge Oct.  26,  interpolated. 

Monthly  discharge  of  Kaweah  River  near  Three  Rivers,  Cat.,  for  the  year  ending  Sept,  SO, 

1915, 

[Drainage  area,  620  square  miles.] 


Discharge  in  second-feet. 


Month. 


MftTltn^itn- 


lum.     Mean. 


Per 

square 


Run-off. 


Depth  in 
inches  on 

Total  in 

drainage 

acre-feet. 

area. 

a  16 

4,300 

.12 

3,460 

.18 

4,950 

.30 

8,300 

.69 

19,200 

.97 

27,000 

1.91 

52,800 

8.76 

104,000 

3.79 

105,000 

1.11 

30,700 

.23 

6,400 

.12 

3,400 

Aocu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


105 

66 

69.9 

79 

48 

68.2 

101 

56 

80.6 

332 

83 

136 

705 

222 

346 

815 

232 

439 

1,360 

646 

888 

3,280 

938 

1,690 

3,280 

1,070 

1,770 

980 

184 

500 

175 

60 

104 

73 

46 

57.2 

ai36 

.112 
.155 
.260 
.663 
.644 
1.71 
3.26 
3.40 
.962 
.200 
.110 


3,280 


45 


511 


.983 


13.33 


370,000 


B. 
B. 
B. 
B. 
A. 
A, 
A. 
A. 
A. 
A. 
B. 
B. 
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VOSTB  FORK  OF  KAWXAH  BIVES  AT  KAWEAH,  OAL. 

Location.— In  the  SW.  }  sec.  2,  T.  17  S.,  R.  28  E.,  at  highway  bridge  in  Sequoia 

National  Forest,  about  one-half  mile  north  of  Kaweah,  Tulare  County,  and  2  miles 

above  junction  with  Kaweah  River.   Manikin  Creek  enters  one-fourth  mile  below 

and  Sheep  Creek  2}  miles  above  gage. 
Drai.vagb  area. — Not  measured. 

Records  available.— October  12,  1910,  to  September  30,  1915. 
Gaob. — Staff  gage  in  two  sections  on  right  bank;  low-water  section  is  inclined  and 

listened  to  abutment  of  bridge;  upper  section  is  vertical  and  fastened  to  sycamore 

tree  20  feet  below  bridge.    Previous  to  January,  1914,  flood  gage  was  vertical 

staff  fastened  to  right  abutment.    Gage  read  once  a  day  by  J.  T.  Weckert. 
Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading. 
Channel  and  control. — Solid  rock  and  sand;  fairly  permanent.    One  channel  at 

all  stages. 
Extremes  of  discharge. — Maximtun  stage  recorded  during  year,  3.4  feet  during 

night  of  April  30  (discharge,  940  second-feet);  minimum  stage  recorded,  0.54  foot 

September  27-29  (discharge,  0.9  second-foot). 
1910-1915:  Maximum  stage  recorded,  10.2  feet  at  7  p.  m.  January  25,  1914 

(discharge,  about  7,400  second-feet,  determined  from  extension  of  rating  curve); 

minimum  stage  recorded,  0.35  foot  August  27,  1913  (discharge,  0.8  second-foot). 
DiTERsioNS. — ^About  20  second-feet  is  diverted  by  several  small  ditches  for  irrigation 

above  the  station. 
Regulation.— None. 
Accuracy. — Rating  curves  are  fairly  well  defined  except  at  extremely  low  stages. 

Results  good,  except  for  low  stages. 

DMiarge  measurements  of  North  Fork  of  Kaweah  River  at  Kaweah^  Cal.y  during  the  year 

ending  Sept.  SOy  1915. 


Dtte. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

heJ^t. 

Dis- 
charge. 

Oct.  ao 

R.C.RIoe 

Feet. 

0.87 

.88 

Sec.-fU 
8.2 
4.7 

June  10 

H.  J.  Tompkins 

Feet, 
2.11 

205 

31 

do 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge j  in  iiecond-/eet,  of  North  Fork  of  Kaweah  River  at  Kaweahy  Cal.y/or  the 

year  ending  Sept.  SO^  1915. 


Day. 


Oct. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
H. 
19. 
2J. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30.. 
31., 


5.1 
3.6 
3.6 
3.6 
3.9 

3.9 
4.5 
4.8 
4.8 
5.1 

6.1 
5.1 
4.8 
4.5 
4.5 

4.8 
4.8 
4.8 
5.1 
6.4 

5.7 
7.0 
7.5 
8.0 
7.0 

6.0 
6.0 
5.4 
5.4 
5.7 
6.7 


Nov. 


6.7 
5.7 
5.7 
6.0 
5.7 

5.4 
6.4 
5.1 
5.1 
6.1 

6.1 
5.1 
5.1 
5.1 
6.1 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
6.1 


Dec 


6.0 
7.5 
8.5 

18 

18 

14 

10 
9.5 
5.4 

13 

14 
15 
17 
16 
17 

17 
20 
20 
19 
18 

19 
19 
19 
19 
19 

18 
18 
17 
15 
16 
17 


Jan. 


Feb. 


61 
165 
87 
74 


61 

58 
59 
295 
218 

176 
95 
80 
74 
71 

71 
186 
130 
110 
133 

112 
106 
97 
90 
90 

87 
80 
83 


Mar.  Apr. 


90 
80 
76 
74 
74 

74 
77 
70 
73 
69 

69 
69 
70 
71 
97 

141 
162 
159 
165 
200 

196 
218 
235 
295 
275 

200 
144 
147 
275 
1(.2 
153 


144 
200 
235 
275 
218 

193 

200 
200 
200 
255 

275 
315 
385 
275 
218 

255 
295 
338 
360 
338 

338 
275 
295 
218 
255 

235 
200 
218 
295 
435 


May. 


282 
260 
876 
454 

350 
350 
428 
850 
350 

376 
376 
568 
428 
401 

401 
692 
568 
454 
401 

350 
326 
326 
350 
326 

326 
350 
376 
376 
401 
401 


June. 


378 
376 
823 
VO 
241 

260 
241 

206 
482 
206 

189 
189 
161 
149 
144 

139 
126 
120 
114 
107 

103 
98 


July. 


Aug. 


15 
14 
14 
13 
12 

12 
12 
13 
12 
13 

11 
10 
10 
10 
9.6 

9.5 
9.0 
9.0 
8.6 
7.3 

6.1 
4.5 
4.5 
4.5 
3.9 

3.9 
3.6 
3.3 
3.3 
3.3 
3.0 


Sept. 


3.0 
8.0 
2.7 
2.7 
14 

2.4 

2.4 
3.4 
2  1 
2.1 

2  1 
1.6 
1.5 
1.8 
2.1 

XI 
1.8 
1.5 
1.4 
L3 

1.1 
1.3 
1.8 
LI 
LO 

1.0 
.9 
.9 
.9 

1.3 


Note.— Discharge  determined  from  two  ratlnfj  cun-es  as  follows:  Oct.  1  to  Apr.  30,  feirly  well  defined 
above  25  seoond-feet;  Hay  1  to  Sept.  30,  fairly  well  defined  above  20  seoond-feet. 

Monthly  discharge  of  North  Fork  of  Kaweah  River  at  Kaweah^  Cal.^  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  In  second-feet. 

Run-off 
(totolin 
acre-feet). 

Vcca- 

Maximum. 

Minimum  - 

Mean. 

racy. 

October 

8.0 
6.0 
20 
99 
295 
295 
435 
692 
482 
66 
15 
3.0 

3.6 
4.8 
5.4 
16 
58 
69 
144 
260 
68 
16 
3.0 
.9 

5.20 
6.09 
15.4 
32.3 

108 

137 

265 

389 

175 
36.7 
8.57 
1.77 

830 

303 

947 

1,960 

6.000 

8,420 

16,800 

23,900 

10,400 

3,260 

527 

105 

D. 

November 

D. 

December 

c. 

C. 

Februj^ 

B. 

March... 

B. 

April 

B. 

May ::.!!:.:::::::.:::::..:::::  :::.:::: 

B. 

June 

B. 

July :,    .. 

B. 

August 

C 

September 

D. 

The  year 

692 

.9 

96.0 

71.000 

SOXTTH  FORK  OF  KAWEAH  BIVES  HBAK  THHEE  BZVZB8,  CAL. 

Location.— -In  the  SE.  }  sec.. 8,  T.  18  S.,  R.  29  E.,  on  Mehrten  ranch,  500  feet  above 
mouth  of  Cinnamon  Creek,  4i  miles  southeast  of  Three  Rivers,  Tulare  County, 
and  about  5  miles  above  junction  with  Kaweah  River. 

Draixaoe  area. — Not  measured. 

Records  available. — September  18,  1911,  to  September  30,  1915. 
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Gage. — Vertical  staff  fastened  to  laige  boulder  on  right  bank,  read  once  a  day  by 

D.  N.'Mehrten. 
Discharge  MEAsuBSifSNTS. — ^Made  from  car  and  cable  300  feet  above  gage  or  by 

wading. 
Channel  and  control. — Gravel  and  boulders;  rough  and  fairly  permanent.    Both 

banks  are  subject  to  overflow  at  extremely  high  water. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.6  feet  at  5.45 

a,  m.,  June  1  (discharge,  600  second -feet) ;  minimum  stage  recorded,  1.96  feet  at 

6.30  a.  m.,  October  17  (discharge,  5.4  second-feet). 
1911-1915:  Maximum  stage  recorded,  5.8  feet  at  8.15  a.  m.,  January  25,  1914 

(discharge,    1,460   second-feet);   minimum  stage   recorded,   1.82  feet  at   7.15 

a,  m.,  October  1, 1912  (discharge,  3.3  second-feet). 
DiVBRaiONs.— Two  small  ditches  divert  water  for  irrigation  above  the  station. 
Regulation.— None. 
AccVRACT. — Results  good. 

Diickarge  measurements  of  South  Fork  of  Kaweah  River  near  Three  Rivers,  CaL,  during 
the  year  ending  Sept.  30,  1915. 


Date. 

Madoby- 

Gage 
height. 

Dis- 
charge. 

Oct  ao 

R.C.  RJoe. 

Fed. 
2.00 
4.33 

Sec-ft. 
6.8 

hum    0 

H.  j^  Thomplrins. ,  - ,  T - - r 

471 

Daily  diteharge,  in  seooTkd-feet,  of  South  Fork  of  Kaweah  River  near  Three  Rivers,  Cat., 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


a... 
f... 

10... 

u... 

12... 
U... 
14... 
IS... 

u... 

17... 

a... 

21.. 

a... 

2t... 
».. 


Oct. 


12 

10 
10 

9 

8.6 


.5 


Nov. 


0 
6 
0 
6 
« 

6 
0 
6 
6 
« 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6.5 

6.5 
6.6 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 


Dec 


Jan. 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7.5 

8.5 

9 

9 

9 

9 

9 

9.5 

9.5 

9.5 

9.5 

9.5 

9 

9 

9 

9 

9 
9 
9 
9 
9 
9 


Feb. 


24 
123 
36 
24 
21 

19 
15 
15 
119 
101 

112 
89 
86 
29 
26 


liar. 


Apr. 


62 
65 
62 
62 

63 
64 
64 
65 
66 

74 
101 
05 
66 
67 

72 
73 
74 
79 
82 

92 
148 
143 
136 
123 

123 
121 
119 
116 


May. 


140 
148 
140 
123 
241 

192 
192 
207 
176 
176 

224 

207 
335 
277 
315 

335 
855 
400 
335 
277 

259 
252 
241 
248 
266 


335 
422 
445 
470 
645 


June. 


600 
495 
620 
445 
355 

470 
495 
645 
545 
470 

445 
445 
445 
316 
336 

335 
315 
296 
296 
241 

241 
231 
224 
198 
176 

168 
156 
148 
136 
123 


July. 


112 
103 
92 
'82 

78 

72 
176 
52 
49 
47 

46 
41 
36 
33 
32 

31 
29 
29 
28 
27 

26 
25 
24 
22 
21 

20 
20 
19 
19 
18 
18 


Aug. 


18 
17 
16 
15 
14 

13 
13 
12 
12 
11 

10 
10 
10 
10 
10 

9.6 

9 

8 

8 

7.6 


26 
21 
18 
17 

15 
13 
12 
11 
10 
10 


Sept. 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
9.5 

9.5 

9 

9 

9 

9 

8.6 

8 

8 

8 

7.6 


KoTK.— Discharge  determined  from  a  fairly  well  defined  rating  curve. 
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Monthly  discharge  of  SovXh  Fork  of  Kaweah  River  near  Three  Rivers,  Cal.^for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


TLfftrimnin.  Mlnimam.     Mean. 


Run-off 
(total  in 
acre4eet). 


Aoea- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year. 


12 
6.5 
9.5 

43 
123 

59 
168 
545 
600 
176 

39 

10 


600 


5.5 

6 

7 

9 
15 
24 
69 
123 
123 
18 

7.5 

7.5 


6.77 
6.18 
8.44 
16.2 
47.9 
89.2 
89.1 
276 
840 
46.0 
13.7 
9.50 


5.5 


74.8 


416 

368 

519 

996 

2,660 

2,410 

5,300 

17,000 

20,200 

2,830 

842 

565 


54,100 


ZnrQS  RIVER  KEAR  SABTQER,  CAL. 

Location.— In  the  NW.  J  sec.  8,  T.  13  S.,  R.  24  E.,  about  half  a  mile  below  new 

highway  bridge  at  Piedra,  near  mouth  of  canyon,  southwest  of  Red  Mountain, 

and  about  12  miles  northeast  of  Sanger,  Fresno  Coimty. 
Drainaoe  area. — 1,740  square  miles. 

Kegords  available. — September  3,  1895,  to  September  30,  1915. 
Gage. — United  States  Weather  Bureau  inclined  staff  on  left  bank  read  once  a  day 

by  A.  V.  Waugh.    The  flood  of  January,  1914,  washed  out  the  Friez  water-stage 

recorder  which  was  situated  on  the  opposite  bank  at  the  same  datum.    The 

record  from  the  present  gage  began  January  30,  1914. 
Discharge  measurements. — ^Made  from  car  and  cable  500  feet  below  gage. 
Channel  and  control. — Gravel  and  small  boulders;  shifts  slightly  during  high  water-. 

One  channel  at  all  stages. 
Extremes  op  discharge. — Maximum  stage  recorded  during  year,  13.3  feet  at  7  a.  m. 

June  1  (discharge,  18,300  second-feet);  minimum  stage  recorded,  3.3  feet   at 

7  a.  m.  December  3  (discharge,  180  second-feet). 
1895-1915:  Maximum  stage  recorded,  21.8  feet  during  night  of  January  25, 1914, 

determined  by  leveling  from  flood  marks  (discharge  computed  from  extension  of 

rating  curve,  59,700  second-feet);  minimum  stage  recorded,  3.7  feet  January  21, 

1904  (dischaige,  130  second-feet). 
Diversions. — Several  miles  above  the  station  there  is  a  small  diversion  for  a  flume 

used  to  float  lumber  to  Sanger. 
Regulation. — None. 
Accuracy. — ^Results  excellent. 
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IHtekarge  meaguremerUs  of  Kings  River  near  Sanger ^  Cal. ,  during  the  year  ending  Sept.  30 ^ 

1915. 


IktB, 

UtOibhT- 

Oaee 
height. 

Dis- 
charge. 

Date. 

Ifadeby- 

hei^. 

Dis. 
charge. 

Oct  M 

R.C.Bke. 

Fed, 
8.93 
7.14 
7.08 

""•^i 
l^ 

Tune    8 
Sept.  6 

H.  7.  TonmkiDS 

H.D.Mo(&8haii 

Fed. 
13.10 
4.42 

See^ 
18,000 

Har.  9 

ClMrl««Y/«i<l] 

580 

% 

do- 

Daily  discharge,  in  second-feet,  of  Kings  River  near  Sanger,  Cal.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

885 
885 
885 
885 

830 

730 
665 
665 

565 
520 

390 
390 
390 
390 
390 

390 
390 
565 

615 
565 

565 
520 
390 
390 
350 

350 
350 
350 
350 
475 
475 

665 
615 
520 
475 
390 

390 
390 
350 
350 
350 

350 
350 
350 
350 
350 

350 
350 
332 
332 
332 

332 
280 
280 
250 
238 

225 
212 
200 
200 
200 

200 
200 
190 
238 
280 

350 
250 
225 
200 
200 

238 
250 
225 
200 
200 

200 
315 
280 
280 
280 

280 
250 
250 
280 
280 

280 
280 
280 
280 
250 
250 

250 
250 
250 
332 
452 

280 

280 
298 
350 
280 

280 
280 
280 
370 
870 

315 
280 
280 
280 
280 

280 
280 
315 
280 
390 

315 
315 
565 
945 
1,500 
885 

830 
1,420 
1,760 
1,000 

748 

665 

615 

615 

6,990 

3,140 

2,770 
1,580 
1,200 
1070 
830 

945 
1,580 
2,040 
1,500 
1,500 

1,850 
1  500 
1280 
1,280 
1,280 

1,140 
1,140 
1,140 

1,280 
1,200 
1200 
'886 

885 

830 
830 
830 
830 

830 
830 
830 
830 
830 

1,070 
1,580 
1,760 
1,850 
2,140 

2,440 
2,550 
2,770 
3,010 
3,010 

3,140 
1,940 
1,940 
3,010 
1,940 
1,760 

2,240 
2,440 
2,660 
8,010 
2,660 

2,240 
2,140 
2,240 
2,440 
21890 

4,270 
4;  110 
3,400 
3,890 

3,400 
3,960 
4,950 
6,330 
6,990 

6,330 
4,600 
4  600 
3,960 
4,110 

3,960 
3,400 
4,110 
4,110 
4;  430 

3,960 
3,270 
3,270 
3,530 
4:430 

3,530 
3,670 
4,110 
3,670 
3,670 

4,600 
6,130 
7,210 
6,710 
6,910 

7,660 
9,700 
7,650 
6,910 
5,130 

4,770 
5,320 
6,330 
6,550 
6,770 

7,210 
9,150 
11,500 
10,600 
11.800 
14,200 

16,300 
14900 
12,100 
10,000 
9,700 

12,100 
13,200 
13,500 
15,500 
14,900 

12,500 
10,300 
8,650 
9,150 
9,700 

10,900 
10,300 
10,900 
9,400 
9,150 

9,150 
9,700 
9,150 
8,900 
8,650 

7,650 
7,210 
6,770 
7J9OO 
7^210 

7,210 
7,210 
6,990 
7)210 
6,330 

6,330 
5,910 
3,530 
4!  430 
4,430 

i'^ 
4,770 

4,950 

3,530 

8,010 

2,770 
2,550 
2,550 
2,440 
2,340 

2,340 
3,770 
3,010 
3  270 
2,550 

2,340 
2,140 
1,760 
1  500 
1  580 
1,280 

1,130 
1,130 
1,130 
1,060 
'995 

095 
930 
835 
805 
865 

865 
776 
745 
718 
745 

663 
600 
663 
718 
745 

663 
635 
555 
580 
555 

505 

530 
505 
480 
505 
435 

506 

J 

480 

i 

580 

4 

555 

s 

580 

i 

606 

7 

555 

1 

530 

• 

458 

U. 

506 

u 

458 

a. 

485 

13 

370 

U 

350 

u. 

850 

» 

870 

i: 

350 

t* 

390 

a 

333 

■. 

380 

a 

365 

a. 

350 

s .„,, 

360 

» 

335 

Ik. 

338 

It 

335 

r... 

388 

> 

350 

> 

360 

» 

350 

JL ;:'/*:' 

Non.->Discharge  determined  from  two  rating  curves  as  follows:  Oct.  1  to  June  1,  well  defined  above 
80>eoood4eet'  June  3  to  Sept.  30,  well  defined  above  200  second-feet. 

HoTtthly  disduxrge  of  Kings  River  near  Sanger,  Cal.,  for  the  year  ending  Sept.  30,  1915, 
[Drainage  area,  1,740 square  miles.] 


Disctsu^e  in  second-fbet. 


MftTltp^Tin. 


Mean. 


Per 
square 


Runoff. 


Depth  In 

inches  on 

drainage 

area. 


Total  In 
aore-feet. 


Accu- 
racy. 


Oetolw. 

How 

imm 

Ttbn 

The  year 


665 

350 

1,500 

6,990 

3,140 

6,990 

14,200 

16,300 

7,210 

1,130 

606 


350 

200 

190 

250 

615 

830 

2,140 

3,270 

6,770 

1,280 

435 

225 


534 

345 

250 

391 

1.550 

1,620 

3,740 

6,320 

10,500 

3,790 

747 

383 


a307 

.198 

.144 

.225 

.891 

.931 

2.15 

3.63 

6.03 

2.18 

.429 

.220 


a35 

.22 

.17 

.26 

.03 

1.07 

2.40 

4.18 

6.73 

2.51 

.49 

.25 


82,800 

20.500 

15,400 

24,000 

86,100 

99,600 

223,000 

889,000 

625.000 

233,000 

45,900 

22,800 


16,300  I 


190 


2,510 


1.44 


19.56 


1,820,000 
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DZmZY  CSEEK  HEAR  OCKEHDfeV,  CAL. 

Location.— In  the  NE.  }  sec.  20,  T.  10  S.,  R.  26  E.,  above  trail  bridge  at  Dinkey 
Creek  ranger  station,  in  Sierra  National  Forest,  about  9}  miles  southeast  of  Ocken- 
den,  Fresno  County,  and  about  11  miles  above  junction  with  North  Fork  of 
Kings  River.  Bear  Creek  enters  1)  miles  below  and  Rock  Creek  3  miles  above 
the  station. 

Drainage  abea. — ^Not  measured. 

Records  available. — September  17,  1910,  to  September  29,  1915  (fragmentary), 
when  the  station  was  discontinued. 

Gaoe. — Vertical  staff  on  right  bank  about  400  feet  below  ranger  station,  read  once  or 
twice  a  day  by  Roy  Boothe. 

DiscHABOE  MEASUBEMENT8. — Made  from  car  and  cable  or  by  wading. 

Channel  and  coNTBOii. — Gravel  and  small  boulders;  fairly  permanent. 

Extremes  of  stage. — Maximum  stage  recorded  during  year,  3.9  feet,  at  5.30  p.  m.. 
May  31;  minimimi  stage  recorded,  0.3  foot  at  8  a.  m.  September  29. 

1911-1915:  Maximum  stage  recorded,  3.9  feet  at  5.30  p.  m.  May  31, 1915;  mini- 
mum stage  recorded,  0.3  foot  August  and  September,  1912,  September,  1913  and 
1915. 

Diversions. — Nc  information. 

Regulation. — No  information. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Estimates  of  discharge  not  prepared  since  the  year  ending  September  30,  1913,  as 
no  discharge  measurements  were  secured. 

Daily  gage  Jteight^  infect^  of  Dinkey  Creek  near  Ockenden^  Cal.^for  the  year  ending  Sept, 

SO,  1915. 


Day. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.... 

3.45 
3.0 

1  ...... 

17.... 
IS 

2.4 

2.2 

2.7 
2.8 

2.... 

8 

' 

1.2 

4 

19 

.6 

5.... 

20.... 

6 

21 

7.... 

22 

8 

a? 

a4 

23 

2.0 

.6 

».... 

24 

10.... 

i 

25 

2.0 

11 

26 

12.... 

27 

3.15 
3.15 
3.5 
3.3 

13..,. 

2.4 

2.6 
2.0 

( 

2S 

.0 

14.... 

.6    

29 

3 

16.... 

30 

31 

3.5 
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BAUr  JOAQTJIN  BIVEB  BASIN. 
8AV  JOAQUXH  RZVEB  HEAR  8KAVXR,  CAL. 

Location. — In  the  N.  J  aec.  27,  T.  8  S.,  R.'24  E.,  between  Madera  and  Fresno  coun- 
ties, about  500  feet  above  junction  with  Big  Creek,  and  5  miles  northwest  of  Shaver. 

Drainaob  arba. — 1,060  ^  square  miles  (measured  on  topographic  maps). 

Rkcords  available. — ^August  11, 1912,  to  September  30, 1915. 

Gage. — Storrow  seven-day  water-stage  recorder  on  left  bank. 

DiscHABGB  If EASUBEMENTS. — ^Mado  from  car  and  cable  near  gage. 

Cbaknbl  and  control. — Rough  broken  rock;  not  likely  to  change. 

ExTBBMBS  OP  DiscHABOE. — 1912-1915:  Maximum  daily  discharge,  15,300  second-feet, 
May  31,  1915;  minimimi  mean  daily  discharge,  91  second-feet,  January  8,  1913. 

WiNTBB  plow. — Stage-discharge  relation  not  affected  by  ice. 

DxYEBBiONS. — ^No  information. 

Regulation. — ^No  information. 

AociTBACY. — Rating  curve  well  defined;  results  good. 

Coopebation. —Daily  discharge  record  furnished  by  the  Pacific  Light  &  Power  Cor- 
poration, through  R.  C.  Starr,  hydraulic  engineer. 

Dmly  discharge^  in  second-feet ^  of  San  Joaquin  River  near  Shaver j  Cal.y  for  the  year 

ending  Sept.  30 ,  1915. 


D^y. 


«58 

766 
776 
747 
676 

638 
603 
538 
497 
470 

453 

438 
40S 
408 
400 

303 
885 
381 
375 
356 

854 
354 
354 
353 
353 

350 
848 
844 
833 
830 


Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

735 

439 

218 

282 

719 

787 

2,140 

2,840 

12,700 

7,460 

1,500 

645 

481 

227 

383 

981 

711 

2,550 

2,820 

12,400 

7330 

1,500 

592 

450 

264 

391 

701 

684 

2,830 

3,800 

11,700 

7,000 

1,500 

542 

424 

308 

339 

588 

683 

2,940 

2,900 

11,900 

6,930 

1  460 

501 

388 

284 

309 

603 

732 

2,490 

3,120 

11,600 

6,890 

1,390 

482 

371 

278 

314 

666 

740 

2,060 

3,440 

11,000 

5,730 

1,380 

473 

348 

259 

307 

670 

732 

2,080 

3,660 

10;400 

5,880 

1,360 

449 

333 

264 

314 

1,120 

704 

1,990 

3,940 

9,680 

6,250 

1,280 

428 

314 

239 

305 

1«230 

090 

2,300 

4,280 

9,120 

6,730 

1  160 

418 

305 

288 

274 

944 

668 

2,680 

4,660 

8,710 

7,040 

1,120 

392 

295 

291 

287 

883 

666 

3,120 

4,970 

7,960 

6,420 

1,060 

372 

274 

280 

291 

844 

701 

3,800 

5,170 

8,360 

6,460 

1  010 

356 

272 

261 

291 

745 

732 

4,160 

6,360 

8,690 

6,020 

'960 

346 

263 

218 

427 

844 

866 

3,000 

6,150 

9,000 

5,930 

940 

337 

259 

251 

361 

846 

1,120 

2,800 

5,970 

9,500 

5,580 

940 

329 

251 

295 

287 

1,230 

1,350 

2,970 

5,600 

9,750 

5,030 

920 

329 

^7 

309 

311 

1,790 

1,490 

4,130 

5,450 

9380 

4,400 

897 

346 

839 

311 

340 

1,200 

1,560 

4,950 

5,180 

8,480 

3,720 

880 

370 

322 

305 

329 

1.040 

i;610 

5,950 

4,840 

7,760 

3,500 

838 

374 

206 

309 

329 

1,040 

1,720 

6,280 

4,320 

7,470 

3,130 

761 

419 

306 

807 

311 

874 

1,910 

6,750 

4,160 

8,160 

3,220 

734 

445 

209 

311 

809 

810 

3,070 

5,080 

4,490 

9,090 

3,590 

730 

419 

314 

309 

299 

773 

2,360 

4,560 

5,110 

9,040 

3  480 

719 

409 

314 

307 

294 

751 

2,620 

4,170 

5,110 

8,920 

3,230 

704 

887 

314 

305 

333 

739 

2,800 

3,870 

4,850 

8,560 

3,060 

690 

309 

314 

391 

337 

748 

2,660 

3,490 

6,600 

7,090 

2,840 

608 

358 

314 

389 

419 

748 

2,180 

3,090 

8,410 

7,540 

2,520 

655 

355 

304 

280 

741 

801 

2,750 

3,040 

10,100 

8,210 

3;  190 

668 

850 

306 

376 

940 

3,740 

3,080 

11,800 

8  120 

1,880 

686 

387 

322 

374 

688 

2,210 

8,070 

13,700 

7,590 

1,710 

680 

478 

380 

578 

1,980 

15,300 

1590 

676 

>  Ana  published  in  previous  water-supply  papers  is  in  emx. 
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Monthly  discharge  of  San  Joaquin  River  near  Shaver ^  Cal.f  for  the  years  ending  Sept, 

SO,  1912-1915. 

[Drainage  area,  1,060a  square  miles.] 


Month. 


Diacharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run^yff. 


Depth  in 
Inches  on 
drainage 


Total  In 
acre-feet. 


1913. 

August  11-31 

September 

1913-13. 

October 

November 

December 

January 

February 

March 

AjprU 

May 

June 

July 

August 

September 

The  year 

1913-14. 

October 

November 

December 

January 

February 

March 

AprlL 

May 

June 

July 

August 

September 

The  year 

1914-15. 

October 

November 

December 

January 

February 

March 

AorU 

May 

June 

July 

August 

September 

The  year 


645 
394 


847 

300 


503 
375 


a  475 
.350 


0.37 
.39 


31,000 
10,400 


385 

333 

193 

831 

881 

1,400 

4,370 

7,120 

5,030 

3,680 

8,560 

3,680 


162 

183 

106 

91 

331 

363^ 

1,010 

1,790 

3,490 

1,090 

535 


311 
325 
153 
195 


1,890 
4,540 
3,680 
1,980 
1,400 
700 


.199 
.213 
.143 
.184 
.373 
.465 
1.78 
4.28 
3.47 
1.87 
1.33 
.660 


.28 

.34 
.16 
.21 
.38 
.54 
1.99 
4.93 
8.87 
3.16 
1.53 
.74 


13,000 

13,400 

9,350 

13,000 

16,000 

30,300 

113,000 

379,000 

219,000 

133,000 

86,100 

41,700 


7,120 


91 


1,320 


1.25 


16.87 


954,000 


380 
430 
1,750 
9,900 
5,000 
3,370 
5,570 
7,210 
7,930 
5,570 
2,480 
1,800 


180 

202 

338 

645 

1,350 

1,820 

3,000 

3,680 

3,810 

3,310 

810 

445 


315 

318 

389 

2,110 

1,840 

3,490 

3,850 

5,100 

5,480 

3,730 

1,690 

098 


0.203 
.300 
.367 
1.99 
1.74 
2.35 
3.63 
4.81 
5.17 
3.53 
1.59 
.658 


0.33 

.33 

.43 

3.39 

1.81 

3.71 

4.05 

5.54 

5.77 

4.06 

1.83 

.73 


13,300 
18,900 
33,900 
130,000 
102,000 
153,000 
329,000 
314,000 
320,000 
229,000 
104,000 
41,500 


9,900 


180 


2,330 


3.20 


39.77        1,680,000 


735 

481 

311 

940 

1,790 

3,890 

6,280 

15,300 

12,700 

7,460 

1,500 

776 


329 

204 

218 

274 

588 

666 

1,990 

2,800 

7,090 

1,590 

655 

329 


436 

383 

380 

371 

890 

1,460 

3,480 

5,720 

9,260 

4,730 

983 

461 


.402 

.267 

.264 

.350 

.840 

L38 

3.28 

5.40 

8.74 

4.46 

.927 

.435 


.46 

.30 

.30 

.40 

.87 

1.59 

8.66 

6.23 

9.75 

5.14 

1.07 

.49 


20,200 

16,800 

17,200 

22,800 

49,400 

89,800 

207;  000 

352,000 

551,000 

291,000 

60,400 

27,400 


15,300 


201 


2,360 


3.33 


0.36        1,710,000 


a  Supersedes  figures  pablished  in  previous  reports. 


area),  October 
^use  an  erro- 


Note.— Discharge  in  second-feet  per  square  mile,  and  run-off  (depth,  in  inches  on  drainage  ar 
1913,  to  September,  1914,  differ  from  that  published  in  Water-Supply  Paper  391,  p.  140,  beoai 
neous  figure  was  used  for  drainage  area  in  that  report. 

8AV  JOAQUXH  KIVBR  VBAB  FRIAITT,  CAL. 

Location.— In  the  NW.  J  sec.  5,  T.  11  S.,  R.  21  E.,  about  1 J  miles  northeast  of  Friant, 
Fresno  County. 

Drainage  area. — ^1,640  square  miles  at  old  location  2  miles  upstream. 

Records  available.— October  18,  1907,  to  September  30,  1915. 

Gage. — Gurley  weight-driven  printing  water-stage  recorder  on  left  bank  (PL  IV,  B,) 
installed  December  9, 1913.  Previous  to  that  date  the  gage  was  a  staff  located 
on  left  bank  in  the  SE.  }  sec.  34,  T.  10  S.,  R.  21  E.,  about  4  miles  northeast  of 
Friant  (30  feet  upstream  from  cable).  Relation  between  old  datum  and  new 
datum  unknown. 
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DiscHAROE  MEASUREMENTS. — Made  from  cable  2  miles  upstream  at  site  of  original 

gage  or  by  wading. 
Channel  and  control. — Channel  is  composed  of  sand  and  gravel.    Control  is  a 

solid  rock  dike  about  500  feet  below  gage. 
Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 

13.05  feet  from  8.30  to  9  a.  m.  June  1  (discharge,  15,900  second-feet);  minimum 

stage  from  water-stage  recorder,  3.61  feet  from  6.30  to  6.45  a.  m.  December  2 

(discharge,  313  second-feet). 
1907-1915:  Maximum  stage  recorded,  21.72  feet  at  11.30  p.  m.  January  26, 

1914  (discharge,  46,200  second-feet);  minimum  stage  recorded,  3.25  feet  October 

17  to  19  and  22  to  29, 1913  (discharge,  170  second-feet). 
Diversions. — Fresno  Flume  &  Lumber  Co.  diverts  about  10  second-feet  from  Ste- 
venson Creek.    This  water  is  used  for  irrigation  near  Clovie. 
Regulation. — Storage  is  developed  for  power  at  Huntington  I^ake  on  Big  Creek  and 

at  Crane  Valley  reservoir  on  North  Fork  Creek. 
Accuracy. — ^Results  excellent  except  for  short  periods  when  water-stage  recordei 

was  not  running. 

Ditcharge  meastwements  of  San  Joaquin  River  near  Friant,  Cal.^  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

'  Made  by- 

hei^t. 

diarge. 

Date. 

Made  by- 

Qase 
hei2ht. 

Db. 
charge. 

Oct   15 

R.C.  Ric« 

Feet, 
4.39 
7.65 

See^, 

503 

2,830 

Sept.  20 

Charles  Leidl 

Feet. 
4.45 

8ee.-fl 
636 

Mar.  30 

Charles  Leidl 

Daily  discharge,  in  second-feet,  of  San  Joaquin  River  near  Friant,  Cal.,for  the  year  ending 

Sept.  30,  1915. 


Day. 


Oct. 


Not. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Au<f. 


Sept. 


1. 
2. 
3. 
4. 
S. 

6. 
7. 
8. 
». 
10. 
11. 
12. 
13. 
U. 
15. 

16. 
17. 
W. 
W. 
20. 

2L 
22. 
23. 
24. 
25. 
2S. 
27. 
21 
29. 
30. 
31. 


1,060 
972 
872 
790 
767 

744 

722 
700 
678 
656 

634 
612 
500 
568 
546 
542 
534 
534 
518 
505 

505 
660 
680 
650 
622 

586 
577 
572 
554 
550 
622 


720 
636 
715 
680 
631 

595 
590 
550 
478 
534 

510 
510 
498 
486 
486 

400 
470 
466 
456 
424 

410 
650 
514 
466 
418 

421 
394 
421 


400 
388 
435 
470 
522 

482 
435 
456 
456 
449 

486 
490 
498 
428 
421 

452 
564 
577 
522 
546 

470 
510 
526 
522 
534 

486 
494 
470 
482 
478 
474 


478 
449 
470 
452 
530 

506 
498 
506 
510 
494 

435 
494 
494 
538 
740 

577 
502 
486 
550 
522 

554 
518 
506 
494 

478 

546 

546 

927 

1,650 

1,730 

1,090 


1,040 
1,620 
2,000 
1,240 
1,010 

1,010 
1,020 
1,030 
3,460 
2,870 

2,400 
1,760 
1,460 
1,340 
1,280 

1,340 
2,820 
2,3o0 
1,760 
1,760 

1,730 
1,400 
1,350 
1,280 
1,310 

1,250 
1,150 
1,340 


1,690 
1,500 
1,330 
1,240 
1,240 

1,250 
1,200 
1,170 
1,150 
1,160 

1,090 
1,130 
1,140 
1,190 
1,430 

1,800 
2,000 
2,130 
2,220 
2,350 

2,440 
2,700 
2,990 
3,380 
3,600 

3,380 
2,820 
2,650 
4,000 
2,930 
2,400 


2,540 
3,050 
3,530 
3,460 
2,990 

2,540 
2,440 
2,400 
2,540 
3,310 

3,760 
4,SO0 
4,H90 
3,700 
3,530 

3,380 

4,000 
5,180 
6,000 
6,440 

6,220 
5,480 
4,980 
4,520 
4,610 

3,840 
4,430 
4,890 
5,180 
5,180 


4,340 
4,430 
4,000 
3,680 
5,080 

4,610 
4,610 
4,800 
4,260 
4,700 

5,280 
4,9S0 
7,000 
6,550 
6,000 

7,000 
8,900 
8,160 
6,220 
6,280 

4,700 
4,890 
5,800 
5,900 
5,800 

5,690 
8,160 

10,200 
9,650 
9,910 

11,200 


13,500 
12,600 
10,700 
8,900 
8,400 

0,910 
11,500 
12,600 
13,800 
13,200 
12,300 
10.200 
8,650 
8,650 
8,650 

10,200 
0,010 
0,650 
0,400 
8,650 

8,650 
8,900 
9,400 
9,400 
8,650 

7,690 
7,120 
7,920 
8,160 
7,920 


7,690 
7,690 
7,920 
7,690 
7,230 

6,580 
4,610 
4,520 
5,380 
5,800 

6,330 
6,330 
5,900 
6,580 
4,520 

4,000 
3,920 
3,600 
3,310 
8,240 
3,240 
3,600 
4,170 
4,430 
3,600 

3,310 
2,870 
2,440 
2,130 
1,920 
1,760 


084 
006 

883 

834 
705 
762 
790 
000 


006 
013 
020 
027 
804 

822 
813 
804 
795 
786 

777 
768 
759 
750 
741 

732 
723 
714 
705 
006 

687 
670 
671 
663 
656 

647 
630 
631 
673 
600 


Note.— Discharge  determined  from  a  rating  curve  well  defined  below  20,000  second-feet.  Discharge, 
Oct,  5-14,  Aug.  3-5,  Sept.  1-3  and  7-27,  when  water-stage  recorder  was  not  running,  estimated  by  inter- 
polatioa. 
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Monthly  discharge  of  San  Joaquin  River  near  Friant,  Cal.,for  the  year  ending  Sept,  SO, 

1915, 


Month. 


Discharge  in  second-feet. 


MATtmiiin.    VtnlimiTn,       MMUL 


RtnHiff 
(total  in 
aore-feet). 


Acea- 
raej* 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year. 


1,060 

720 

577 

1,730 

3,460 

4,000 

6,440 

11,200 

13,800 

7,020 

1,650 

027 


518 
304 


1,010 
1,000 
2,400 
3,680 
7;  120 
1,760 
762 
550 


655 

513 

481 

622 

1,620 

2,020 

4,130 

6,100 

0,840 

4,660 

1,140 

745 


40,300 
30,500 
20,600 
38,300 
00,000 
124,000 
246,000 
381,000 
586,000 
287,000 
70,100 
44,800 


B. 
A. 
A. 
A. 
A. 


A. 
A. 
A. 
A. 


13,800 


2,710 


1,070,000 


8AV  JOAQUnr  &IVX&  HZAR  HZWMAV.  OAL. 

Location.— In  the  SW.  }  sec.  3,  T.  7  S.,  R.  9  E.,  at  drawbridge  on  Hill's  ferry  road, 

300  feet  below  mouth  of  Merced  River,  and  3)  miles  northeast  of  Newman,  Stanis- 
laus County. 
Drainage  area. — ^Not  measured. 

Rboords  available. — ^April  29,  1912,  to  September  30,  1915. 
Gaob. — Vertical  staff  fastened  to  upstream  side  of  downstream  support  of  draw  span, 

located  60  feet  below  the  bridge  in  the  middle  of  the  stream;  read  once  a  day  by 

Rasmus  Lorensen. 
DiBCHAROB  HEA8UREHENT8. — Made  from  bridge  or  by  wading. 
Channel  and  control. — Composed  of  sand  and  small  gravel  which  shifts  during  high 

water.    Both  banks  are  subject  to  overflow. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  15.6  feet  at  7  a.  m. 

Jime  12,  20,  and  21  (discharge,  15,200  second-feet);  minimum  stage  recorded,  2.0 

feet  at  7  a.  m.  September  28  (discharge,  145  second-feet). 
•1912-1915:  Maximum  stage  recorded,  18.0  feet  at  9  a.  m.,  January  27,  1914 

(discharge,  20,700  second-feet);  minimum  stage  recorded,  1.0  foot  October  5  and 

8  to  18,  1913  (discharge,  50  second-feet). 
DiYBBSiONS. — Practically  the  entire  low-water  flow  of  main  river  and  tributariea  is 

diverted  for  irrigation  purposes,  hence  the  low-water  records  show  the  amount  of 

return  water. 
Regulation. — Storage  is  developed  for  power  at  Himtington  Lake  on  Big  Creek  and 

at  Crane  Valley  reservoir  on  North  Fork  Creek. 
Accuract. — Changes  in  rating  curve  are  fairly  well  defined  by  diadiazge  measure- 

ments;  results  good. 

Discharge  measiaremenU  of  San  Joaquin  River  near  Newman,  Cal,,  during  the 

ending  Sept.  SO,  1915, 


Date. 

Madeby- 

hei^t. 

charge. 

Date. 

Made  by- 

he^t. 

DJs- 
chacce. 

Oct.   14 

R.C.RIoe 

FeH, 
2.12 
7.70 
8.01 

Sec.-fl' 

210 

8,830 

4000 

sSpiis 

Charles  Leidl 

Feet. 

2.A5 
2.U 

*-157 

Feb.    1 

Charles  Leidl 

do 

173 

Apr.    1 

do. 
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DaS^  diaeharge  in  $eeond'feet  of  San  Joaquin  River  near  Newman   OsZ.,  for  the  year 

ending  SepL  SO,  1915, 


D^. 


1- 
2- 
8. 
4. 
5.. 

6.. 
7. 
8.. 

9.. 
10.. 

11.. 

12. 

13 

14. 

15. 

16. 
17. 
18. 
19. 
20. 


33. 


ao.. 

81.. 


Oet.  Not.  Deo.  Jan.  Feb.  Har.  Apr.  May.  June.  July.  Aug.  Sept. 


215 

460 

4ao 

870 
320 

385 

275 
2S5 
355 
235 

235 
315 
215 
315 
315 

315 
315 
315 
335 
835 


375 
375 
375 

rs 

375 
395 
375 
375 
375 
375 


r5 

375 
385 
305 
330 

345 
870 
870 
845 
870 

845 
845 
845 
345 
830 

330 
395 
396 
320 
345 

870 
870 
330 
330 
305 

395 
395 
330 
330 
296 


395 
386 
845 
830 
330 

430 
570 
610 
010 
540 

510 
396 
430 
430 
305 

370 
370 
305 
430 
480 

480 
540 
540 
540 
510 

480 
480 
480 
510 
480 
540 


540 
510 
4S0 
480 
480 

540 
610 
610 
610 
690 

880 
780 
690 
610 
010 

1,090 
880 
780 
690 
690 

010 
010 
540 
540 
540 

510 

540 

050 

1,310 

3,200 

3,450 


3,540 
5,160 
6.330 
7,580 
0,330 

5,890 
5,070 
4,800 
4,260 
9,060 

9,370 
10,300 
9,530 
9,370 
9,210 

8,150 
7,170 
6,790 
6,910 
0,110 

7,170 
7,440 
7,170 
7,440 
7,170 

6,550 
5,890 
5,460 


5,890 
0,000 
5.780 
5,660 
5,260 

5,060 
4,660 
4,260 
3.990 
3,810 

3,630 
3,450 
3.120 
2,880 
2,880 

2,800 
3,800 
2,720 
2,720 
2,480 

2,880 
3,120 
3,280 
3,540 
3,720 

3,900 
3.630 
3,540 
3,630 
4,660 
4,360 


4,080 
4,260 
4,260 
4,170 
4,060 

3,900 
3,730 
3,730 
3.810 
3,540 

3,280 
3,360 
3,720 
3,900 
4,080 

4,080 
4,460 
4,660 
5,160 
5,460 

5,890 
6,000 
6,110 
6,110 
6,110 

6,230 
6,220 
5,890 
5,560 
5,460 


5,460 
6,260 
5,160 
5,160 
6,160 

5,560 
5,560 
5,670 
5,780 
6,000 

6.110 
6,330 
7,040 
9,210 
8,900 

8.300 
8,750 
9,850 
11,000 
10,500 

10,000 
9,530 
9,370 
9,850 

10,000 

10,000 
9,690 
10,300 
11,300 
11,700 
11,700 


11,900 
12,400 
12,800 
12,800 
13,300 

13,100 
13,800 
13,600 
14.400 
15,000 

15,000 
15,200 
14,400 
14,400 
14,200 

14,400 
14,800 
15,000 
15,000 
15,200 

15,200 
15,000 
15,000 
14,800 
14,400 

14,200 
13,600 
13,000 
12,400 
12,400 


13,100 
11,700 
11,300 
11,000 
10,700 

10,800 
10,000 
9,310 
8,750 
8,800 

7,860 
7,040 
6,130 
5,370 
5,010 

4,770 
4,560 
4,550 
4,330 
3,800 

3,500 
3,140 
3,870 
3,620 
3,300 

3,000 
1,980 
3,000 
3,000 
1,860 
1,660 


1,890 

1,370 

1,090 

080 

880 

780 
090 
600 
600 
540 


480 
445 
410 
410 

302 
345 
345 
845 
345 

315 
300 
385 
385 
373 

300 
360 
360 
360 
273 
360 


348 
385 
335 
315 
315 

335 
385 
335 
336 


335 
315 
305 
205 
215 

215 
215 
195 
185 
175 

168 
160 
160 
160 
160 

168 
160 
145 
160 
168 


KoTX.— Discharge  determined  from  three  rating  curves,  as  follows:  Oct.  1  to  Jan.  39,  fairly  well  defined; 
liiD.  ao  10  June  20,  well  defined;  and  Jane  31  to  Sept.  30,  fairly  well  defined. 

Monthly  dieeharge  of  San  Joaquin  River ,  near  Neujman,  CaL,  for  the  year  ending  Sept, 

SO,  1915. 


Month. 


Discharge  in  second-feet. 


MaximnTn.  ifiniiniitn,     Mean. 


Run-off 
(total  in 
aore-feet). 


Aoca* 
racy. 


October 

November 

Deonnber 

January 

Febnivy 

Xardi 

ig!":::::::::: 

Jane 

Inly 

jJigast 

S^tamber. ... 

The  year. 


450 

370 

610 

3,450 

10,300 

6,000 

6,330 

11,700 

15,200 

12,100 

1,390 

248 


215 

275 

305 

480 

3,540 

3,480 

3,380 

5,160 

11,900 

1,650 

360 

145 


368 

334 

454 

827 

7,000 

3,870 

4,710 

8,200 

13,900 

5,890 

512 

198 


15,200 


145 


3,810 


2,760,000 


BIG  CRXSK  HEAR  BIG  CREEK,i  CAL. 
Location.— In  the  SW.  J  NW.  J  sec.  14,>  T.  8  S.,  R.  25  E.,  at  Huntington  Lake,  2J 

miles  northeast  of  Big  Creek,  Freono  County. 
Drainagb  aria. — ^79 '  square  miles  (measured  by  Pacific  Light  &  Power  Corporation). 
RsooRDS  AVAILABLE. — January  1,  1910,  to  September  30,  1915. 
Gaol— Hook  gage  at  Huntington  Lake. 

1  Formerly  called  "  Big  Creek  near  Shaver." 

s  Section  location  previously  published  is  in  error 

*  Revised;  measured  on  topographic  map. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Discharge. — Flow  into  lake  computed  from  reservoir  records. 

Accuracy. — ^Mean  discharge  for  month  is  accurate,  but  daily  discharge  may  be  in 
error,  as  inflow  is  determined  from  stage  of  lake  and  records  of  outflow  from  reser- 
voir. As  lake  is  4  miles  in  length,  the  effect  of  wind  on  stage  is  very  noticeable 
at  times.  This  explains  variations  in  inflow  during  low  water  and  also  the  omis- 
sion of  discharge  on  certain  days  when  weather  conditions  were  unfavorable. 

OooPBRATioN. — Estimates  of  daily  discharge  were  furnished  by  the  Pacific  Light  4 
Power  Corporation  through  R.  C.  Starr,  hydraulic  engineer. 

Dailif  discharge f  in  second-feet^  of  Big  Creek,  near  Big  Creek,  Cal.,  for  the  year  ending 

Sept.  SO,  1915, 


Days. 

Oct. 

Nov. 

Dec. 

1 

12 
4.5 
7.0 

13 

18 
26 
34 
10 
12 

10 
23 

(") 

12 

4.5 
12 
18 

7.0 

'to 

3.3 
20 
22 

fa) 

V) 
13 

(«) 
10 

£> 
i? 

6.7 
3.8 
15 

28 

.2 
3.1 

7.8 

S> 

17 
30 

3.0 

6.0 
10 
14 

8.7 
27 
28 

£> 
l3> 

2 

3 

4 

6 

16 

6 

21 
4.0 

8.5 
75 
25 

IS 
12 

19 
12 

5.4 
2.5 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

32 
17 
11 
15 
14 

2.6 
11 

6.7 
13 
17 
12 

29 

30 

31 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

22 

44 

2.7 

122 

846 

1,430 

251 

35 

^^2 

.7 

42 

.3 

110 

257 

1,430 

200 

6.0 

13 

66 

9.2 

132 

110 

1,290 

167 

27 

2.9 

11 

7.6 

34 

169 

408 

1,110 

222 

18 

17 

15 

13 

15 

120 

276 

997 

163 

14 

27 

22 

11 

12 

105 

209 

1,180 

111 

16 

21 

10 

40 

103 

224 

1,290 

112 

16 

21 

36 

16 

107 

2S1 

1,340 

193 

2.9 

14 

11 

86 

9.5 

115 

346 

1,130 

154 

11 

6.0 

6.8 

63 

28 

130 

30 

1,390 

142 

21 

2.1 

11 

46 

21 

149 

310 

1,220 

139 

7.0 

(«) 

6.4 

12 

11 

209 

716 

1,140 

119 

7.5 

8.5 

14 

6.0 

23 

199 

459 

879 

107 

2.7 

(«) 

35 

4.4 

14 

178 

50 

1,030 

94 

19 

9.0 

22 

22 

23 

164 

483 

1,120 

81 

14 

.2 

8.3 

13 

41 

19S 

730 

765 

66 

(«) 

13 

.0 

55 

67 

245 

900 

787 

82 

15 

12 

12 

17 

65 

320 

648 

6.52 

61 

2.7 

2.1 

21 

15 

74 

371 

417 

695 

67 

6.3 

11 

20 

10 

75 

436 

357 

709 

68 

1.4 

(•) 

13 

60 

91 

398 

351 

542 

76 

l.S 

9.5 

4.2 

14 

110 

341 

374 

609 

60 

17 

(«) 

7.7 

32 

106 

331 

490 

679 

28 

iV 

(4.4 

13 

(•) 

135 

310 

605 

526 

23 

(«) 

19 

13 

137 

337 

482 

688 

23 

&2 

26 

17 

11 

102 

318 

53 

359 

22 

L9 

1.8 

9.8 

12 

86 

779 

859 

4S2 

34 

11 

2.8 

43 

38 

100 

377 

1,010 

203 

24 

i? 

4.7 

35 

162 

185 

983 

240 

15 

4.2 

32 

101 

126 

1,110 

319 

33 

(«) 

a2 

13 

71 

1,290 

42 

4.2 

a  Gage  not  read;  weather  imfavorable  for  accurate  observation;  discharge  combined  with  next  record. 
Monthly  discharge  ofBxg  Creek  near  Big  Creek j  Cal,,for  the  year  ending  Sept.  30,  1915. 
(Drainage  area,  79  square  miles.] 


Month. 


January. 
March.. 
April... 
May.... 
June.... 
July.... 


Discharge  In 
second-Ieet. 


Mean. 


16.1 
67.2 

239 

499 

S68 
95.1 


Per 
square 
mile. 


0.204 
.724 
3.03 
6.32 
11. 0 
1.20 


Run-off. 


Depth  in 

inches  on 

drainage 

ares. 


Total  In 
acre-feet. 


0.24 
.83 
3.38 
7.29 
12.27 
1.38 


000 

a.sao 

14,200 

30.700 

61,000 

6,850 


Note.— Monthly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
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prrxAV  ORXSK  at  big  creek,  cal. 

Location. — In  the  E-.  }  sec.  28,  T.  8  S.,  R.  25  E.,  in  Fresno  County,  just  above  junc- 
tion with  Big  Creek,  and  about  half  a  mile  southeast  of  Big  Creek. 

Dhainaox  area. — 27  square  miles  (measured  on  topographic  map  by  Pacific  Light 
&  Power  Corporation). 

RicoRDS  AVAILABLE. — ^January  1,  I9I0,  to  September  30,  I9I5. 

Gaok. — Hook  gage  on  right  bank  in  pool  above  weir.  Previous  to  1913  a  Watson 
water-stage  recorder  on  right  bank  was  used. 

DiscHABGB. — Computed  from  gage  heights  giving  head  on  38-foot  masonry  weir. 
The  crest  is  a  three-eighths-inch  angle  bolted  to  the  masonry.  Formula  used: 
Q=3.66L(h-H)*- 

Channel  and  control. — See  information  under  ** Discharge." 

Extremes  of  discharge. — 1910-1915:  Maximum  mean  daily  discharge,  1,280  second 
feet,  June  17,  1911;  minimum  mean  daily  diaehaige,  0.1  second-foot  occurred 
a  few  days  in  August,  1910,  and  September  and  October,  1913. 

Winter  flow. — Flow  for  winter  period  determined  with  same  degree  of  accuracy  as 
that  for  remainder  of  year. 

DrvERsiONs. — None. 

Regulation. — None. 

AccuRACT. — Much  care  was  exercised  in  the  installation  of  the  equipment,  and  results 
are  believed  to  be  good. 

Cooperation. — Estimates  of  daily  discharge  were  furnished  by  the  Pacific  Light  & 
Power  Corporation  through  R.  C.  Starr,  hydraulic  engineer. 

Daily  di»eharge,  in  second-feety  of  Pitman  Creek  at  Big  Creek  y  Cal.  Jor  the  year  ending  Sept. 

SO,  1915. 


Dmy. 


1. 
1. 

y 

A. 
i. 

6. 
7. 

». 

U. 
U. 

u. 

14. 

u. 

M.. 

n. 

IS. 

1*. 

».. 

ft. 
a. 
s. 

M. 

ft. 

%.. 
V. 

». 


Oct. 


0.5 
1.0 
1.0 
1.0 
.5 

.5 
.6 
.5 
.5 
.5 

.6 
.5 
.6 
.5 
.5 

.6 

.5 

.5 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.5 
.5 
1.0 
1.0 


Nov. 


0.5 
2.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
.6 
.6 
.5 
.6 

.5 
.5 
.5 
.5 
.5 


Dec. 


0.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.6 

.6 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.5 
.5 

.5 
.5 
.6 
.5 
.6 

.6 
.5 
.5 
.5 
.5 
.6 


Jan. 


0.5 
.5 
.5 
.5 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.6 
.6 
.5 

.5 
.5 
.5 
.6 
.5 

.6 
.5 
.5 
.5 
.5 

.5 
.5 
3.0 
5.0 
3.0 
6.0 


reb. 


8.0 
1.0 
2.0 
1.0 
1.0 

1.0 
2.0 
1.0 
8.0 
8.0 

8.0 
2.0 
2.0 
2.0 
1.5 

2.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 


Mar. 


3.0 
3.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
3.0 

3.0 
3.0 
3.0 
8.0 
3.0 

3.0 
4.0 
4.0 
4.0 
7.0 

7.0 
10 
17 
22 
24 

28 
29 
23 
33 
28 
28 


Apr. 


15 
15 
19 
19 
34 

34 
34 
28 
28 
28 

28 
35 
65 
75 
75 

62 
77 
77 
120 
129 

129 
125 
125 
103 
92 

103 
98 
92 
92 


May. 


89 
89 
89 
64 
64 

64 
50 
67 

84 
81 

84 
94 
103 
103 


117 
100 
185 
105 
106 

84 
119 
119 
139 
169 

163 
176 
214 
234 
324 
382 


June. 


405 
370 
299 
279 

84 

159 
159 
176 
324 
313 

300 
155 
202 
180 
180 

181 
181 
164 
159 
146 

119 
125 
114 
100 
95 

82 
73 
73 
66 
65 


July. 


60 
56 
53 
46 
46 

42 
35 
21 
21 

18 

17 
22 
21 
20 
19 

18 
17 
14 
13 
13 

11 

11 

10 
9.0 
8.0 

6.0 
5.0 
4.0 
4.0 
4.0 
4.0 


Aug. 


4.0 
4.0 
5.0 
4.0 
3.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Sept. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
LO 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
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SUBPACE  WATEB  SUPPLY,  1915,  PABT  XI. 


Monthly  diadiarge  of  Pitman  Creek  at  Big  Creek,  Cat.,  for  the  year  ending  Sept.  SO,  1915. 

[Drainage  area,  27  square  miles.] 


Discharge  in  second-feet. 

Run-Off. 

Month. 

Maximum. 

Minimum. 

Mean. 

square 
mUe. 

Depth  bi 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

October 

1.0 
2.0 
.5 
6.0 
3.0 

83 

129 

382 

405 
60 
5.0 
1.0 

0.5 
.5 
.5 
.5 
1.0 
2.0 
15 
50 
65 
4.0 
1.0 
1.0 

0.73 

.87 

.50 

.98 

2.38 

9.97 

68.5 

128 

178 

20.9 

2.19 

1.00 

0.027 

.032 

.010 

.036 

.088 

.360 

2.54 

4.74 

6.60 

.774 

.061 

.037 

0.08 

.04 

.02 

.04 

.09 

.43 

2.83 

5.46 

7.35 

.89 

.09 

.04 

45 

November ,,.,,.., 

52 

Dewmber - 

31 

January. , . . .  r ,  - .  - , 

60 

FebroMT 

132 

Maitsh... 

613 

Anril 

4,080 

ySf::::::::::::::::::.:,.\. ...... 

7,870 

Jane ....,.-,  t  , ■, 

10,000 

July 

1290 

August 

135 

September 

60 

The  vear 

405 

.5 

34.4 

1.27 

17.31 

25,000 

Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
OKAVB  TALLBT  BX8ZKV0I&  HZAR  ITOKTE  FORK,  CAL. 

Location. — Crane  Valley  reaervoir  was  formed  by  coostmctlng  a  dam  on  North 
Fork  Creek,  in  the  E.  i  se<5.  26,  T.  7  S.,  R.  22  E.,  about  4J  miles  north  of  North 
Fork,  Madera  County. 

Drainaob  arba. — ^Not  reported. 

Records  available. — ^April  1,  1910,  to  September  30, 1915. 

Gage.— -No  information. 

Discharge  measurements. — No  information. 

Extremes  op  discharge. — 1910-1915:  Maximum  mean  daily  discharge  into  reser- 
voir, 2,750  second-feet  Januaiy  30, 1911 ;  minimum  mean  daily  inflow,  2.0  second- 
feet  October  2,  6,  and  31,  1913. 

Diversions. — ^Water  is  diverted  into  the  reservoir  from  South  Fork  Creek  about  one- 
fourth  mile  below  the  mouth  of  Browns  Creek. 

Regulation. — No  information. 

Cooperation. — Daily-discharge  record  furnished  by  San  Joaquin  Light  &  Power 
Corporation. 

The  records  show  the  total  inflow  into  the  reservoir.  The  water  released  from  the 
reservoir  flows  down  the  natural  channel  of  North  Fork  Creek  to  a  point  just  above 
the  mouth  of  South  Fork  Creek,  where  it  is  diverted  into  the  power  canal. 
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DaUff  disekarge,  in  second-feet,  into  Crane  Valley  reservoir  near  North  Fork,  Cal.,  for  the 
year  ending  Sept,  SO,  1915. 


Day. 


Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

&0 

20 

7.0 

12 

74 

73 

116 

130 

187 

65 

80 

a? 

14 

7.0 

12 

218 

72 

102 

119 

222 

67 

27 

&2 

9.7 

41 

12 

96 

71 

116 

156 

194 

55 

25 

&0 

ao 

80 

20 

74. 

74 

100 

231 

198 

40 

20 

7.8 

7.8 

21 

13 

83 

76 

103 

161 

179 

50 

28 

&8 

7.3 

19 

21 

58 

09 

97 

159 

187 

48 

16 

&3 

7.9 

21 

16 

56 

62 

101 

166 

228 

52 

23 

9.5 

a2 

14 

32 

299 

63 

87 

164 

212 

58 

as 

&4 

as 

20 

18 

266 

63 

79 

146 

194 

45 

16 

&2 

ai 

36 

19 

182 

53 

102 

151 

161 

50 

22 

8.9 

as 

1ft 

22 

116 

63 

110 

163 

147 

41 

17 

7.8 

ao 

12 

16 

91 

60 

145 

280 

105 

54 

15 

7.« 

7.7 

11 

34 

84 

63 

153 

315 

123 

47 

17 

7.2 

a2 

10 

65 

73 

67 

112 

213 

106 

45 

4.6 

7.5 

ao 

11 

18 

67 

84 

107 

191 

113 

49 

19 

7.1 

as 

21 

16 

161 

96 

107 

234 

118 

51 

a4 

7.8 

ao 

43 

11 

296 

107 

107 

359 

116 

51 

16 

8.4 

ao 

18 

ao 

134 

58 

121 

228 

99 

44 

23 

8.0 

ao 

17 

9.5 

99 

113 

130 

256 

86 

83 

33 

ao 

7.5 

16 

13 

136 

109 

131 

202 

76 

62 

15 

9.8 

7.3 

12 

7.0 

74 

91 

165 

167 

73 

35 

19 

9.0 

7.0 

9.9 

10 

79 

114 

150 

159 

83 

31 

16 

8.4 

7.4 

9.2 

10 

90 

100 

115 

183 

70 

52 

12 

8.0 

7.1 

9.7 

23 

69 

103 

98 

160 

74 

31 

13 

7.« 

7.0 

10 

41 

72 

98 

102 

178 

49 

40 

13 

7.4 

7.0 

11 

18 

73 

99 

85 

180 

48 

40 

12 

7.0 

7.0 

12 

80 

50 

100 

96 

193 

46 

33 

16 

7.0 

7.0 

U 

146 

119 

267 

91 

204 

50 

28 

18 

14 

7.0 

12 

248 

146 

222 

218 

52 

41 

19 

9.2 

7.0 

11 

99 

118 

167 

212 

56 

29 

20 

&4 

11 

86 

116 



207 

31 

9.2 

Sept. 


1 
2 
3 
4 
S. 

6. 

7. 
8. 
». 
10. 

U. 
12. 
13. 
14. 
U. 

M. 
17. 
18. 
19. 

n. 

tt. 
tl. 
M. 
9S. 

IB. 

r. 
». 

9. 
36. 
31. 


10 
11 
12 
13 
14 

15 
13 
16 
10 
10 

10 
12 
33 
13 
13 

13 
13 
9.7 
13 
13 

14 
18 
14 
9.6 
13 

18 
14 

30 
11 
13 


Monthly  discharge  into  Crane  Valley  reservoir  near  North  Fork,  Cal.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  In  second-feet. 


Maximum.  MinimTun.     Mean. 


Run-off 
(total  In 
aore-teet). 


Oetoter... 
Newenber 
PiewBber. 

FMsuanr.' 
March..... 

g::::;: 

Jane 

JbIj. 

I 

Tliey«ar 


20 

20 

43 

248 

299 

267 

222 

359 

228 

65 

30 

22 


7.0 
7.0 
7.0 
7.0 

50 

50 

79 
119 

46 

28 
4.6 
9.6 


a74 
a67 

ia7 

87.3 

117 
91.3 

117 

196 

122 
44.4 
17.3 
12.8 


359 


4.6 


65.4 


587 
516 
1»030 
3,390 
6,500 
5,610 
6,960 
13,100 
7,360 
3;  730 
1,060 
763 


47,400 


5on. — ^Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  8.  Gedogioal  Surrey. 
786*— 18— W8P  411 10 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


SVAPOBATIOS  raOX  OKAVB  VALLBY  BXSEKTOIR  VBAB  NOKTE  FO&K,  OAL. 

Location. — In  T.  7  S.,  R.  22  E.,  about  5  miles  northwest  of  North  Fork,  Madera 

County. 
Records  available. — June  1,  1910,  to  Septembei  30,  1915  (not  complete). 
Equipment. — No  information. 

Method. — Evaporation  measured  in  a  pan  floating  on  the  reservoir. 
Elevation. — About  3,350  feet  above  sea  level. 
Cooperation. — Data  furnished  by  San  Joaquin  Light  &  Power  Corporation. 

Daily  evaporation  in/eetfrom  Crane  Valley  reservoir  near  North  Forkj  Cal.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

June. 

July. 

Aug. 

Sept. 

Day, 

Oct. 

June. 

July. 

Aug. 

Sept. 

1 

aoo5 

.01 
.016 
.01 
.015 

.016 

.01 

.01 

.015 

.01 

.01 

.015 

.015 

.01 

.01 

0.01 
.01 
.01 
.02 
.02 

.02 
.03 
.02 
.02 
.02 

.03 
.02 
.02 
.01 
.02 

a027 
.015 
.018 
.025 
.017 

.023 
.020 
.017 
.018 
.022 

.013 
.015 
.020 
.030 
.020 

a023 
.023 
.023 
.025 
.023 

.024 
.025 
.084 
.025 
.023 

.024 
.022 
.023 
.021 
.022 

a025 
.025 
.022 
.025 
.027 

.028 
.029 
.025 
.019 
.025 

.026 
.024 
.026 
.022 
.022 

16 

.005 

.03 

.02 
.015 
.027 
.018 

.025 
.020 
.022 
.015 
.014 

.011 
.010 
.015 
.020 
.023 

.020 
.025 
.027 
.015 
.020 

.018 
.020 
.030 
.020 
.020 

.030 
.025 
.018 
.039 
.025 
.023 

.021 
.022 
.020 
.022 
.023 

.022 
.022 
.023 
.020 
.013 

.027 
.020 
.021 
.012 
.025 
.028 

.020 

2 

17 

.018 

3 

18 

.005 
.005 

.022 

4 

19 

.022 

5 

20 

.090 

6 

21 

.020 

7 

22 

.01 
.01 
.01 
.01 

.01 

.005 

.005 

.020 

8    

23     

.020 

9 

24 

.Oil 

10 

25....^ 

26 

.013 

11 

.015 

12 

27 

.017 

13 

2S 

.019 

14 

29 

.018 

16 

30 

.005 
.005 

.014 

31 

SOUTH  FORK  CREEK  >  HEAR  NORTH  FORK,  CAL. 

Location. — In  the  SE.  \  sec.  19,  T.  8  S.,  R.  23  E.,  at  concrete  weir  just  above  mouth, 
about  6  miles  east  of  North  Fork,  Madera  Coimty. 

Drainage  area. — Not  measured. 

Records  available.— -April  1,  1910,  to  September  30,  1915. 

Gage. — ^Watson  water-stage  recorder  which  shows  head  on  weir. 

Discharge. — Computed  from  gage-height  record  which  indicates  head  on  100-foot, 
broad-crested  concrete  weir.  Weir  rating  is  checked  by  current  meter  measure- 
ments. 

Extremes  of  discharge.— 1910-1915:  Maximum  mean  daily  discharge,  3,000  second- 
feet  (estimated  by  the  San  Joaqufn  Light  &  Power  Corporation)  January  25,  1914; 
minimum  mean  daily  discharge,  1  second-foot  Jime  30  to  September  13,  Septem- 
ber 19  to  October  11,  and  October  23  to  November  11,  1910. 

Diversions. — Below  the  mouth  of  Browns  Creek,  about  6  miles  above  the  station, 
water  is  diverted  from  South  Fork  Creek  into  Crane  Valley  reservoir.  This 
diversion  is  combined  with  the  discharge  at  the  gaging  station  in  order  that 
record  will  show  total  run-off  from  the  watershed. 

Regulation.— None. 

Cooperation. — Daily-discharge  record  furnished  by  San  Joaquin  Light  &  Tower 
Corporation. 

1  Also  known  m  South  Fork  oC  WUlow  Creek. 
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Daily  discharge^  in  second-feet^  of  SotUh  Fork  Creek  near  North  Fork^  Cal.^  for  the  year 

ending  Sept,  SO,  1915. 


i>*y. 


1 

2 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
IS. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
38. 
29. 
30. 
31. 


Oct. 


5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
4.5 
4.5 

4.5 
4.0 
4.0 
4.0 
9.0  ' 

9.0 
7.5 
7.5 
8.2 
7.5 

7.6 
7.5 
8.2 
9.0 
9.0 
8.2 


Nov. 

Dec. 

11 

5.0 

8.2 

5.0 

7.5 

7.5 

7.5 

11 

8.2 

7.5 

8.2 

6.2 

8.2 

5.0 

8.2 

5.0 

8.2 

6.2 

7.5 

7.5 

7.5 

7.5 

7.5 

6.2 

7.5 

5.0 

7.1 

5.0 

7.5 

5.0 

7.5 

7.5 

7.5 

12 

7.5 

7.5 

7.5 

6.2 

6.2 

6.2 

6.2 

5.0 

6.2 

7.5 

6.2 

7.5 

5.0 

7.5 

5.0 

9.0 

5.0 

9.0 

5.0 

9.0 

5.0 

8.2 

5.0 

9.0 

5.0 

9.0 

9.0 

Jan. 


9.8 
9.8 
9.8 

15 

14 

13 
13 
16 
11 
9.0 

9.8 
9.8 

12 

21 

14 

13 
12 
11 
11 
12 

12 
!4 

15 
18 
19 

14 
18 
59 
86 
64 
45 


Feb. 


60 
120 
48 
30 
24 

18 
16 
95 
225 
75 

65 
52 
35 
26 
24 

75 
120 
75 
50 
55; 

40 
30  I 
22 

23  I 

221 

21  I 
21  , 
30 


30 
23 
21 
21 
21 

21 
21 
21 
24 
21 

18 

17  r 
^^ 

50 

84  I 

90 

84  I 
84  I 
90  I 
90  I 

90 

90 
121 
121 
112 

78 
134 
98 
99 
90 
01 


97 
117  ' 

97  i 
100  I 

90, 

84 

84 

98 
105 
112 

128 
355 
210 
138 
138 

138 
154 
170 
169 
165 

171 
152 
144 
123 
108 

106 
109 
122 
191 
129 


126 
HI 
139 
191 
150 

160 
180 
212 
168 
213 

217 
240 
259 
239 
214 

375 
333 
231 
204 
207 

195 
177 
207 
207 
187 

212 
230 
212 
218 
218 
223 


214 
207 
186 
160 
156 

160 
160 
166 
124 
116 

112 
109 
101 

04 

91 

84 
81 
74 
71 
65 

60 
60 
59 
60 
-  53 

ill 

25 
18 


July. 

Aug. 

17 

3 

15 

3 

14 

6.5 

13 

7.5 

12 

12 

11 

8 

11 

9.5 

11 

9 

10 

9 

10 

12 

0 

12 

0 

12 

6 

12 

6 

12 

6 

12 

5 

12 

5 

11 

5 

11 

4.5 

11 

4.6 

11 

4 

9.5 

4 

9 

4 

9 

4 

9 

3.5 

9 

3 

9 

3 

9 

3 

0 

3 

9 

3 

9 

3 

9 

Sept. 


Monthly  discharge  of  South  Fork  Creek  near  North  Fork,  Cal.yfor  the  year  ending  Sept.  30  ^ 

1915. 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  In 
acre-feet). 


October , 

NoTember 

December ■ 

January 

February 

March. 

fc:::::::; 

June 

July..„ 

August 

September 

The  year. 


9.0 

4.0 

11 

5.0 

12 

5.0 

86 

9.0 

225 

16 

134 

17 

355 

84 

375 

111 

214 

18 

17 

3 

12 

3 

9 

6 

6.22 
7.00 
7.22 
19.7 
53.8 
63.6 
137 
208 
99.9 
7.15 
9.52 
7.1 


382 

417 

444 

1,210 

2,990 

3,910 

8.150 

12.800 

5,940 

440 

585 

420 


375 


I 


52.0 


37.700 


NoR.^Honthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
WHZ8KXT  ORXSK  HEAR  NORTH  FORK,  CAL. 

Location. — In  the  SE.  J  sec.  16,  T.  8  S.,  R.  23  E.,  just  above  highway  bridge  about 
one-fourth  mile  below  Cascadel  ranch,  and  6  miles  east  of  North  Fork,  Madera 
County. 

DsAiKAOS  AnxA.-— Not  measured. 

Rbcoxdb  atailablb.— April  1,  1910,  to  September  30,  1915. 

GAftx.— Staff  on  left  bank  about  500  feet  above  bridge. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


DiscHABOB  MBA8URBMBNT8. — ^Made  by  wading  near  gage. 

Channel  and  control. — Gravel. 

EzTBBMBB  OF  DISCHABOB.— 1910-1915 :  Maximum  mean  daily  discharge,  1,000  second- 
feet  (estimated  by  San  Joaquin  Light  &  Power  Corporation)  January  25,  1914; 
minimum  mean  daily  discharge,  1  second-foot  September  26  to  October  6,  1913. 

DiVEBSiONS. — No  information. 

R  vauLATiON . — ^None. 

CooPBRATioN. — Daily-discharge  record  fiumished  by  San  Joaquin  Light  &  Tower 
Corporation. 

Daily  dischargt,  in  seocynd-feet,  of  Whiskey  Creek  near  North  Fork,  Col. ,  for  the  year  endinff 

Sept.  SO,  1915. 


Day. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

BepU 

3 

1.5 

2.5 

45 

42 

37 

43 

86 

19 

6.6 

2.5 

1.5 

2.6 

65 

86 

38 

42 

85 

18 

6.5 

3.6 

2 

2.6 

36 

36 

87 

66 

76 

18 

6.5 

2.6 

4.5 

4.5 

21 

35 

37* 

70 

66 

18 

6.5 

2.6 

2 

4.5 

20 

35 

35 

68 

64 

17 

6.4 

2.6 

2 

4.6 

10 

35 

35 

68 

65 

17 

6.4 

2.6 

1.5 

4.5 

16 

35 

40 

78 

65 

16 

6.4 

2.5 

1.6 

5 

55 

35 

35 

82 

63 

16 

6.4 

2.5 

1.6 

4 

100 

40 

40 

80 

50 

16 

6.4 

2 

2 

3 

60 

35 

42 

85 

47 

16 

6.4 

2 

2 

3 

43 

19 

44 

85 

46 

16 

6.4 

'  2 

1.6 

3 

35 

17 

92 

90 

44 

16 

6.4 

2 

1.5 

4 

44 

17 

70 

92 

42 

15 

6.4 

2 

1.5 

7.6 

40 

34 

65 

88 

39 

15 

6.3 

2 

1.5 

4.6 

40 

52 

66 

85 

38 

16 

6.3 

2 

2 

4.5 

60 

55 

66 

90 

35 

14 

6.3 

2 

2 

4 

65 

62 

70 

95 

33 

14 

6.3 

1.6 

2.5 

8.5 

60 

52 

65 

90 

30 

13 

6.3 

1.5 

2 

r 

34 

56 

65 

88 

29 

12 

6.3 

1.5 

1.5 

37 

55 

65 

88 

26 

12 

6.8 

1.5 

1.5 

4 

30 

55 

67 

85 

25 

11 

6.3 

1.5 

1.5 

4 

40 

55 

67 

82 

24 

11 

6.3 

1.5 

1.5 

4.5 

36 

60 

60 

85 

23 

10 

6.2 

1.5 

2.5 

6 

37 

60 

55 

85 

23 

10 

6.2 

1.6 

2 

6.5 

36 

58 

50 

86 

22 

9.7 

6.2 

1.5 

2 

5 

35 

45 

50 

86 

22 

9.4 

6.2 

1.5 

2.5 

6 

35 

65 

50 

88 

19 

9.1 

6.2 

1.5 

2.5 

21 

42 

55 

50 

88 

17 

8.8 

6.2 

1.5 

2.5 

23 

58 

55 

86 

16 

8.4 

6.2 

1.5 

2.5 

20 

55 

50 

87 

15 

8.1 

6.1 

2.5 

15 

55 

87 

7.8 

6.1 

1. 

2. 
3. 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


Monthly  discharge  of  Whiskey  Creek  near  North  Fork,  Cat.,  for  the  year  ending  Sept.  30, 

1916. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


RuiHyff 
(total  in 
acre-feet). 


October 

November 

Dooembor 

January 

February 

March 

April 

M*y 

June...; 

July 

August 

September 

The  year. 


4 

3 

4.5 
23 
100 
65 
92 
95 
86 
19 

6.5 

6 


1 

1.5 
1.5 
2.5 

16 

17 

35 

42 

15 
7.8 
6.1 
6 


1.74 
1.9b 
1.96 
6.26 
42.3 
44.9 
53.2 
81.2 
41.1 
13.4 
6.32 
6.0 


100 


I 


1 


24.9 


107 
116 
122 
885 

2,850 

2,760 

8,170 

4,990 

2,450 

824 

880 

857 


18,000 


Note.— MoBtbly  and  yearly  diicbarge  com|>ut^  by  engineers  of  V,  ^.  Qeolo^ical  Survey. 
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XXSCID  &IVZ&  ABOVS  XXXXLOXTXTTX  OBMXK,  HZAR  TOSXMXTX.  OAL. 

Location. — ^Three-fourthB  mile  above  power  house,  and  2{  miles  southeast  of  Yo- 

Semite,  Mariposa  Ooimty;  1,000  feet  above  mouUi  of  IllUouette  Creek. 
Dbainaob  abea. — 118  square  miles  (measured  on  topographic  maps). 
Records  availablb. — ^August  21  to  September  30, 1915. 
Gaob. — ^Vertical  enameled  staff  fastened  to  a  2  by  6  inch  timber  bolted  to  a  large 

boulder  on  left  bank,  about  500  feet  below  a  small  island;  read  once  a  day  by  an 

employee  of  Yosemite  National  Park. 
DiscHABOB  MBASUBBMBNTS. — ^Mado  by  wadiug  about  300  feet  below  gage. 
Channbl  and  control. — Composed  of  large  boulders  and  medium-sized  gravel; 

may  shift  at  high  stages.    Banks  high  and  not  subject  to  overflow. 
Winter  flow.— Stage-discharge  relation  possibly  affected  by  ice. 
DnrBBSiONS. — ^None. 
Regulation. — ^None. 
AccuRACT.--Results  good. 
Cooperation.— Gage-height  record  furnished  by  officials  of  Yosemite  National  Park. 


DMkorge  meaauremmu  of  Merced  River  above  IllUoueUe  Creek,  near   Yo9$mUe,  Cal,^ 
awring  the  year  ending  Sept,  30, 1916. 

[Made  by  Charles  Leldl.) 


Data. 


Aug.  22. 
22. 
23. 


0am 
hei^t. 


Dis- 
charge. 


2.38 
2.38 
2.38 


Sec-ft. 
108 
105 
105 


Date. 


Sept.  26.. 
27.. 


Oase 
height. 


Feet, 
1.48 
1.47 


Dis- 
charge. 


8ee,-/L 


Daily  discharge,  in  second-feet,  of  Merced  River  above  lUilouette  Creek,  near  Yosemite,  Col., 
for  the  year  ending  Sept.  SO,  1915, 


Day. 

Aug. 

Sept.    [           Day. 

Aug. 

Sept. 

1           D.y. 

1 

Aug. 

Sept. 

1 

96 
101 

94 
115 

•  122 

•  129 
136 

94 

68 

•  54 

11 

50 

•  44 
37 

•  34 

•  31 

28 
26 
23 

•  22 

•  21 

21 

106 
•  104 
101 
101 
101 

94 
82 

77 

77 

88 

•  92 

20 

1     .     .     .  .   

12 

22 

20 

S 

13 

23 

20 

4 

14 

24 

•  23 

1 

15 

25 

26 

, : ! 

'  16 

t 
26 

•  26 

7 

1  17 

27 

•  26 

8 

lis.::::::::::::: 

28 

•  24 

9 

'  19 

29 

24 

10 

20 1 

30 

•  24 

81 

. 

•  Interpolated. 
NoTB.— DiHdiarge  determined  from  a  foirly  weU  defined  rating  oorre. 

Montldy  discharge  of  Merced  River  above  lUiUmette  Creek,  near  Yosemite,  Cal,^  for  the 
year  ending  Sept,  SO,  1915, 


Month. 

Discharge  in  second-eet. 

Run-oir 
(total  in 
acre-feet). 

Aooa* 

Ifa-rfniiini. 

\f  Intiumn , 

Mean. 

racy. 

Angost  21-31 

108 
136 

77 
20 

98.2 
51.6 

2,080 
8,070 

B. 

WpMUIoff.. 

B. 

The  period 

5,100 
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MESCXB  &ZVS&  AT  HAPPY  ISLES  BRIDOE,  NEAR  YOSSMXTE,  CAL. 

Location.— At  Happy  Isles  Bridge,  just  below  power  house,  IJ  miles  southeast  of 

Yosemite,  Mariposa  County. 
Drainage  area. — 181  square  miles  (measured  on  topographic  maps). 
Records  available. — ^August  23  to  September  30, 1915. 
Gage. — ^Vertical  staff  fastened  to  downstream  side  of  large  boulder  which  is  used  for 

right  abutment  of  bridge;  read  twice  a  day  by  Pettis  and  Jenkins. 
Discharge  measurements. — ^Made  from  Clark  Bridge  about  half  a  mile  below  gage 

or  by  wading. 
Channel  and  control. — Bed  composed  of  boulders;  probably  permanent.    Banks 

high  and  not  subject  to  overflow. 
Winter  plow. — Possibly  slightly  affected  by  ice. 
Diversions. — ^None. 

Regulation. — Power  plant  above  station;  water  returned  to  river  just  above  gage. 
Accuracy. — Stage-discharge  relation  permanent.    Hating  curve  well  defined.    Mean 

daily  gage  heights  determined  from  two  readings  a  day  may  be  somewhat  in  error 

owing  to  operation  of  power  plant  which  causes  diurnal  fluctuation  especially 

during  low  water.    Results  good. 
Cooperation. — Gage-height  record  furnished  by  oflScials  of  Yosemite  National  Park. 

Discharge  measurements  of  Merced  River  at  Happy  Isles  Bridge^  near   Yosemitej  Cal.^ 
during  the  year  ending  Sept.  SO,  1915. 

[Made  by  Charles  Leidl.) 


Date. 


Aug.  20. 
23. 


Gag© 
heMit. 


Feet, 
2.10 
2.12 


Dis- 
charge. 


Sec-ft 
110 
116 


Date. 


Sept.  27. 


Gace 
hei^t. 


Dl9- 

chargtu 


Feet. 
1.48 


See.-ft. 


89 


Daily  discharge,  in  second  feet,  of  Merced  River  at  Happy  Isles  Bridge,  near  Yosemiu, 
Cal.,  for  the  year  ending  Sept.  30,  1915. 


Day. 

Aug. 

Sept 

Day. 

Aug. 

Sept 

Day. 

Aug. 

Sept 

136 
104 
104 
104 
97 

66 
73 
66 
63 
67 

11 

61 
42 
40 
36 
31 

28 
28 
21 
21 
19 

21 

19 

12 

22 

18 

13 

23 

104 
104 
104 

97 
90 
79 
79 
83 
112 

18 

14 

24 

21 

16 

25 

24 

16 

26 

24 

17 

27 

28 

18 

28 

25 

19 

29 

24 

10 

20 

30 

21 

31 

Note.— Discharge  determined  from  a  well-deflned  ruting  curve. 

Monthly  discharge  of  Merced  River  at  Happy  Isles  Bridge,  near  Yosemite,  Cal.  ^  for  the  year 

ending  Sept,  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Meant 

racy. 

Aug.  23-31 

112 
136 

79 

18 

94.7 
47.6 

1,600 
2,800 

A. 

September 

A. 
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XXBOSD  RIVUl  AT  TOSZMITX,  OAL. 

Location. — ^At  Sentinel  Bridge,  at  Yoeemite,  Mariposa  County,  in  Yoeemite  National 

Park,  half  a  mile  above  mouth  of  Yoeemite  Creek,  and  H  miles  below  mouth  of 

Tenaya  Creek. 
Drainage  abba. — ^236  square  miles. 
Records  availablb.— July,  1904,  to  Jime,  1909  (incomplete)  and  January  4,  1912, 

to  September  30, 1915. 
Gage. — ^Vertical  staff  on  retaining  wall  on  left  bank  3  feet  below  the  bridge;  read  once 

a  day  by  J.  W.  Emmett. 
Discharge  mbasurbm ents. — ^Made  from  bridge  or  by  wading. 
Channel  and  control.— Small  boulders  and  gravel;  shifts  slightly  during  high 

water. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.1  feet,  at  9.10 

p.  m.  June  1  (discharge,  4,010  second-feet);  minimum  stage  reccmled,  2.20  feet 

November  29  and  30,  and  December  2  (discharge,  20  second-feet). 
1904-1909  and  1912-1915:  Maximum  stage  recorded,  9.1  feet,  at  9.10  p.  m., 

June  1,  1915  (discharge,  4,010  second-feet);  minimum  stage  recorded,  2.25  feet, 

November  1, 1913  (discharge,  14  second-feet). 
Winter  flow.— Stage-discharge  relation  slightly  affected  by  ice. 
Accuract. — Results  good  for  days  on  which  gage  was  read .    Effect  of  ice  not  definitely 

known  but  believed  to  be  slight. 
Cooperation. — Gage-height  record  furnished  by  officials  of  Yoeemite  National  Park 

DMiorge  mtaswrements  of  Merced  River  at  YosemiUt  Cal.,  during  the  year  ending  SepL 

SO,  1915. 


Date. 

Madeby- 

A 

Dis- 
charge. 

Sec.-ft. 

65 

502 

470 

387 

2,130 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Nov.    d 

11.  J.  Tompkins 

Feci. 
2.60 
3.81 
3.73 
3.60 
6.59 

Joly  4 

24 

Aag.20 

8ept.27 

C.  P.  Firestone 

Feet. 
6.10 
4.43 
2.82 
2.40 

See.-ft, 
835 

If^     QA 

H.D.McOlaahan 

Charles  Leidl 

26 

do 

114 

27 

do 

do 

38 

June  19 

C.  J.  Emerson 
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Daily  dMiarge,  in  aecond-fett,  of  Merced  River  at   Yosemite,  Cal.,  for  the  year  ending 

Sept.  SO,  2925, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8^t. 


1. 
2 
3 
4 
5 

6. 
7. 
8. 
9. 
10. 

11 
12. 
13. 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


50 
48 

046 
44 

040 

36 
035 
o34 
033 

33 

31 

28 

027 

o26 

26 

26 
25 

26 


43 

53 

48 

47 

048 

48 
046 
45 
45 
65 
087 


0IO8 

130 

105 

093 

81 

f5 
56 
48 
45 
42 

38 
35 

034 
33 

030 


36 

o30 

25 

25 

o25 
025 
o25 
25 
024 

023 
22 

021 
20 
20 


020 

20 

25 

025 

025 

o25 
25 
23 
26 
26 

28 

027 

26 

026 

026 

26 
26 
29 
29 
33 

30 

o28 
26 
26 

o26 

26 

o26 
26 
26 

026 
26 


«26 
26 

027 
28 

029 

30 
28 
30 
26 
o28 


38 
38 
35 

38 
041 
044 

47 
046 

45 

42 

040 

o38 

36 

35 
45 

56 

85 

81 

o96 


110 
132 

0II8 
105 

•106 

110 

0112 

115 

115 

0125 

135 
135 
135 
0132 
130 

ol32 
135 
135 
135 
135 

122 
110 
110 
110 
110 

110 

110 

0111 


112 

no 

110 
112 
120 

110 

olll 

112 

112 

olll 

110 
112 
115 
138 
200 

200 
255 
275 
287 
351 

o396 
440 

0462 
485 
485 

440 

395 

0428 

462 

0462 

0462 


0462 
462 
555 

0542 
530 

355 
855 

355 

462 
508 

680 
885 
995 
680 
1,050 

755 
995 

01,290 
1,590 

01,460 

1,840 
1,100 
940 
1,160 
1,220 

2,000 

3,150 

3,300 

830 

780 


07O6 
630 
530 
580 
555 

580 
680 
780 
730 


995 

1,220 

01,060 

885 

1,050 

01,660 
2,280 
1,400 

01,170 
940 


995 

1,160 

1,100 

01, 360 

1,630 
ol,890 
02,160 
2,420 
1,790 
3,150 


1,720 
1,720 
1,720 
1,880 
i;260 

1,260 

1,260 

01,240 

01,210 

01,190 

•1,160 
1,140 
01,120 
01,090 
ol,070 

01,050 

01,020 

•998 

•974 

•960 

•926 
•902 
•879 
855 
•733 

•611 
•480 
867 
387 
282 
•280 


378 
•378 

378 
•265 

352 

•241 

•230 

•219 

208 

208 

201 

174 

174 

•172 

•170 

168 
145 
136 
128 
110 

110 
•122 
135 
125 
119 

lis 

106 
96 
93 
103 
108 


lis 

110 

196 

•128 

•110 

•97 
M 
68 

68 


68 

•60 

63 


•41 

•38 

84 

•33 
•31 

39 
39 

30 
M 
40 

40 
40 
•39 
88 
84 


•  No  gage  height;  discharge  Interpolated. 

NOTK.— Dlsdiarge  determined  from  two  well-defined  rating  curves,  the  chance  oocoirlnffJiily  4.  Dli^ 
charge  Sept.  22-26  estimated  by  comparison  with  that  of  South  Fork  of  Mercea  River  at  Wawooa;  floir 
of  the  two  streams  not  directly  comparable  at  all  seasons.  River  covered  with  ice  from  1  to  2  inches  thick 
Dec.  12-16  and  for  a  couple  of  weeks  in  January;  effect  on  stage-discharge  relation  considered  insignificant. 

Monthly  discharge  of  Merced  River  at  Yosemite,  CaL,  for  the  year  ending  Sept,  SO,  291 S. 

[Drainage  area,  236  square  miles.] 


Month. 


October 

November. 
December.. 

January 

February... 

March 

AprU 

May 

June 

July 

August 

September.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


33 


135 

485 

3,300 

3,150 

3,760 

1,880 

278 

136 


3,760 


Minimum. 


25 
20 
20 
26 
105 
110 
355 
530 
1,720 
280 
93 
29 


Mean. 


40.3 
43.9 
26.1 
4a7 
121 
261 
1,030 
1,220 
2,150 
1,020 
170 
59.5 


20 


515 


Per 
square 
mile. 


am 

.186 

.111 

.172 
.513 
1.11 
1.36 
5.17 
9.11 
4.32 
.720 
.252 


2.18 


RunmfT. 


Depth  in 
incnes  on 
drainage 


0.20 
.21 
.13 
.20 
.53 
L28 
4.86 
5.96 

iai6 

4.98 
.83 
.28 


29.62 


Total  in 
aere-fset. 


3,480 

3,610 

1,600 

3,500 

6,720 

16,000 

61,300 

75,000 

128,000 

62,700 

10,500 

3,540 


373,000 


AociK 
racy. 
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nXILOirSTTX  omjok  hzar  tossmxtx,  cal. 

LocAnoN.— About  800  feet  above  mouth,  half  a  mile  above  power  house  on  Merced 

River,  and  2  miles  southeast  of  Yosemite,  Mariposa  County. 
Deuvaox  amma. — 61.7  square  miles  (measured  on  topographic  maps). 
RiooEDt  AVAiLABLs.— August  21  to  September  30,  1915. 
Gaoi.~ Vertical  enameled  staff  fastened  to  a  2-inch  by  6-inch  timber  spiked  to  a 

bumed  stump  on  left  bank;  read  once  a  day  by  an  employee  of  the  Yosemite 

National  Park. 
DncHAXOB  MXA8URBMBNT8.~Made  by  wading  at  gage. 
Cmashkl  and  contbol. — Composed  of  boulders.    Right  bank  is  overflowed  at  high 

water,  and  there  are  then  several  channels. 
EzTKKMXS  OF  DI8CHAROB. — MaxJmum  stage  recorded  during  period,  1.63  feet  August 

26  and  September  2  (discharge,  12  second-feet);  minimum  stage  recorded,  1.23 

feet  September  21  (dischaige,  1.7  second-feet). 
WiMTKB  FLOW. — Stage-dischaigo  relation  may  be  affected  by  ice. 
D1TXR8ION8. — ^No  information. 
Rboulation. — ^No  information. 
AocuBACT. — Results  good.    This  station  was  established  to  determine  low-water 

flow  only. 
OoopB&ATiON.— Gage-height  record  furnished  by  oflScials  of  Yosemite  National  Park. 

Dmkarge  meatunmenU  of  Illihtutte  Creek  near  Yosemite,  Cal,,  dvHng  the  year  ending 

Sept.  30,  1915. 

[Hade  by  Charles  Leidl.] 


Dftto. 

bei^t. 

Dis- 
ohargA. 

Date. 

Oage 
height 

Dis- 
charge. 

Aw,  SI 

1.63 
1.68 

12 

Sept.  26 

Feet. 
1.46 
1.45 

Sec-fu 
6.3 

5;  v; :::::::::::::;: 

27 

5.2 

M^  dMiarge  in  iecond-feet  of  IlliUmette  Creek  near  Yosemite^  Cal. ,  for  the  year  ending 

Sept.  SO,  1916. 


D«y. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1 

•11 

11 

4.0 
•4.0 

4.0 
•3.0 
•3.8 

3.7 
•3.1 

2.6 
•2.2 
•2.0 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

11 
•11 
11 
11 
11 

12 

10 
9.3 
8.9 
9.3 
•10 

1.7 

3 

12 

10 

12 

2  0 

1 

13 

2.0 

4 

8.9 
o&l 

•7.2 
6.4 
6.4 
5.2 

•4.6 

14 

•3  7 

1      

15 

5  4 

f 

16 

•5  0 

7 

17 

•4.7 

t 

18 

•4  4 

f 

19 

4.0 

B 

20 

•3  6 

•Interpolated. 
]kinL^I>iicfaarg»  determined  from  a  well-deflned  rating  curre. 
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Monthly  discharge  of  Illilouette  Creek  near  YoBemtUj  Cal.j  for  the  year  ending  Sept.  SO^ 

1915. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  m 
acre-Ceet). 

Accn- 

Maximum. 

IfintTniim- 

Mean. 

racy. 

Aug.  21-31 

September 

12 
12 

8.9 
1.7 

ia4 

4.05 

227 
205 

B. 
B. 

TSVAYA  CREEK  XTSAR  Y08SMITE,  GAL. 

Location. — ^At  Tenaya  Bridge,  in  Yosemite  National  Park,  five-eighths  mile  below 
outlet  of  Mirror  Lake,  five-eighths  mile  above  junction  with  Merced  River  and  1) 
milee  east  of  Yosemite,  Mariposa  Coimty. 

Drainage  area.— 47  square  milee. 

Records  available.— July,  1904,  to  Jxme,  1909  (incomplete);  January  5,  1912,  to 
September  30,  1915. 

Gaoe. — ^Vertical  stalE  fastened  to  left  abutment  near  downstream  end;  read  once  a 
day  irregularly  by  J.  W.  Emmett.  Original  staff  gage  was  fastened  to  upstream 
side  of  bridge  9  feet  from  left  abutment.  About  December  1,  1912,  a  new  staff 
gage  was  installed  at  new  datum  on  upstream  side  of  bridge  near  right  abutment. 
This  gage  was  removed  and  the  present  gage  installed  February  4, 1913.  Preeoit 
gage  datum  is  0.55  foot  higher  than  previous  datum. 

Discharge  measurements.— Made  from  bridge  or  by  wading. 

Channel  and  control. — Small  boulders  and  gravel;  fairly  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.85  feet  at  6  p.  m. 
May  31  (discharge,  1,120  second-feet);  minimum  stage  recorded,  1.20  feet  at  10 
a.  m.  September  7  (discharge,  0.9  second-foot). 

1904-1909  and  1912-1915:  Maximum  stage  recorded,  8.1  feet  Jime  16, 1906  (dis- 
charge, 1,280  second-feet);  minimum  stage  recorded,  2.9  feet  September  12  and 
most  of  October,  1906  (discharge,  0.5  second-foot).  Relation  between  datum  of 
gage  used  in  1906  and  that  of  the  present  gage  xmknown. 

Winter  plow. — Stage  discharge  relation  probably  slightly  affected  by  ice  some 
winters,  but  not  in  1914-15. 

Diversions. — ^None. 

Regulation  . — None. 

Accuracy. — Rating  curve  well  defined  except  for  extremely  low  water;  gage-height 
record  fragmentary;  results  fair. 

Cooperation. — Gage-height  record  furnished  by  officials  of  the  Yosemite  National 
Park. 

Discharge  measurements  of  Tenaya  Creek  near  Yosemite,  CaL,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Gage 
hei^t. 

Dis- 
charge. 

Nov.    6 

H.J.  Tompkins 

Charles  Leldl 

Feet. 
1.60 
2.91 
2.78 
3.88 

130 
110 
383 

July    3 

24 

Aug.  20 

Sept.  27 

C.  P.Firestone 

Feet. 
3.20 
2.20 
1.37 
1.32 

aec-fU 
205 

Mar.  26 

H.  D.  McOlashan 

CharlesLeidl 

56 

27 

do 

C.  J.  Emerson 

4.8 

June  10 

do 

f         ^^ 
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Daily  ditckarge,  in  uwnd-futy  of  7>naya  Cneh  near  YosemiU,  CaL,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oet. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1   

a2.1 
a2.1 

•  2.1 

•  2.1 

•  2.1 

•  XI 
2.1 

•  2.1 

•  2.1 
2.1 

•  2.1 

•  2.1 

•  2.1 
2.1 
2.1 

2.1 

2.1 
2.1 
2.1 
2.4 

3.5 
4.2 
6.1 
7.6 
7.0 

•  6.2 
5.5 

•  5.8 
6.1 

•  82 

•  25 

•  19 
15 
15 
12 

•  10 

7.6 
7.0 
6.1 

4.9 
4.6 

4.6 
4.6 
4.6 

•  5.4 

•  6.2 

7.0 

•  6.0 

•  5.1 
4.2 

•  3.3 

2.4 

•  2.4 
2.4 

•  2.4 
2.4 

•  2.4 

•  2.4 
2.4 

•  12 
2.1 

2.4 

•  8.5 
4.6 

•  4.4 
4.2 

•  4.2 
4.2 

•  4.2 

•  4.2 
4.2 

•  4.3 

•  4.4 

4.6 

•  4.6 
4.6 

•  4.6 
4.6 

•  4.6 
4.6 

•  4.6 

4.6 

•  4.8 

•  5.0 
5.2 

•  5.0 

•  4.8 
4.6 

•  4.6 
4.6 

•  4.6 

•  4.6 

•  4.6 
4.6 

•  5.0 
6.5 

•  6.2 

7.0 

•  7.2 

•  7.4 
7.6 

•  7.6 

•  7.6 
7.6 

•  8.6 
0.6 

•  9.6 

•  9.6 

•  9.6 
9.6 

•  10 

•  11 

•  11 
12 
12 
12 

•  12 

•  13 
15 

•  19 

•  24 
24 

•  28 

83 
83 

•  29 
26 

•  28 

•  30 
33 

•  83 

•  33 
33 

•  36 

•  40 
44 

•  42 
40 

44 

47 
47 
47 
44 

40 
40 
36 
36 
33 

33 

•  34 
34 

•  84 

•  34 
34 
34 
33 

•  33 
83 
84 

•  33 
32 

27 
33 

•  37 

•  42 
47 

60 
74 
72 
85 
112 

•  120 
129 

•  146 
162 
162 

131 
85 

•  108 
131 

98 

•  104 

•  110 
117 
113 

•  122 
131 

•  116 
100 

•  100 
101 

•  143 

•  186 

•  229 
272 
197 

•  298 

246 

•  268 
390 

•  450 
450 

•  400 
300 
830 

•  330 

•  288 

246 
234 

•  276 

•  318 
360 

•  285 

•  211 
137 

•  142 
•138 

•  142 
197 

•  242 

•  214 

•  197 

•  330 
420 
330 
246 

•  298 

•  435 
572 
890 

•  309 

•  228 

•  249 

•  270 
830 

•  342 

•  355 

468 
735 
775 
815 
735 
895 

775 

•  938 
1,100 

775 
735 

775 

•  785 

•  795 

•  805 
815 

•  658 
502 

•  476 
450 

•  468 

485 

•  460 
435 
390 
420 

•  406 

•  397 

•  886 
375 
845 

330 

•  316 

•  302 

•  288 

•  274 

•  260 
346 
250 

•  251 

•  170 

•  170 

•  170 

•  163 

•  166 

•  149 

•  142 

•  135 

•  128 

•  121 

•  114 

•  107 

•  100 

•  93 

•  86 

•  79 

•  72 

•  66 

•  60 
64 

•  47 

•  40 
83 
26 
24 

•  22 
•68 

95 

•  66 
17 
12 
11 

•  10 

9.6 

•  8.6 
7.6 
8.0 

•  6.1 

•  4.2 
2.4 
5.2 

•  5.8 

27 

•  15 

4.4 

4.2 
3.9 

3.7 

•  3.6 
3.5 
3.5 
3.3 

3.3 
3.3 
2.8 
2.8 
2.8 
2.4 

•  2.6 

2 

3.8 

8 

2.4 

4         

2.4 

5 

•  10 

( 

•  1.4 

7     

9 

8 

4.6 

9     

8  7 

n 

•  3.0 

11 

2.4 

12 

•  2.6 

13 

2.8 

14 

•  2.6 

15 

•  2.5 

16   

2.4 

17 

•2.8 

18   

8  3 

19 

•  3.0 

JD 

•  2.7 

21 

2.4 

22 

•  2.4 

23 

•  2.4 

24    

•  2.5 

» 

•  2.6 

26 

•  2  7 

27 

2.8 

2S 

•  2.8 

29 

2.8 

30 

a 

•  2.8 

•  Estimated  by  interpolation  or  by  comparison  with  records  of  flow  of  Merced  River  at  Yosemiteand 
Tonmite  Creek  at  Yosemite. 

Nor.— Discharge  determined  from  a  rating  curve  well  defined  above  6  second^fBet. 

Monthly  diidtarge  of  Tenaya  Creek  near  Yosemite,  Cal.,/or  the  year  ending  Sept.  SO,  1915. 
[Drainage  area,  47  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

aunimum. 

Mean. 

Per 
square 
mUe. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-ftet. 

Accu- 
racy. 

October 

32 

19 

5.2 

28 

47 

162 

450 

895 

1,110 

260 

95 

4.6 

2.1 
3.1 
2.4 
4.6 
36 
27 
100 
137 
274 
22 
2.4 
.9 

4.88 
5.86 
4.45 
10.9 
36.7 
74.2 
241 
869 
549 
116 
11.2 
2.63 

a  104 
.125 
.095 
.232 
.781 
1.58 
5.13 
7.85 
11.7 
2.47 
.238 
.056 

0.12 

.14 

.11 

.27 

.81 

1.82 

6.72 

0.05 

13.06 

2.85 

.27 

.06 

800 

849 

274 

670 

3,040 

4,560 

14,300 

22,700 

82,700 

7,130 

689 

156 

D. 

Ko*«mbflr.. 

C. 

Dcomber 

C. 

^nary, .  .                 .   > . . 

C. 

Pebmary 

B. 

lurcT?..:..:::: :: 

B. 

.U«fl 

B. 

May.... 

C. 

Jai.....::: ::::::::::: 

B. 

July 

Aumst 

C. 

Btptcmber 

C. 

The  year 

1,100 

.9 

119.0 

2.53 

34.28 

85,900 
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STTEPACE  WATER  SUW^LY,  1»16,  PAET  XI. 


TOSXMITS  CBSXX  AT  TOSBMITS.  OAL. 

Location. — At  highway  bridge  in  Yosemite  National  Park,  one-fourth  mile  northwest 
of  Yosemite,  Marii>osa  County,  and  half  a  mile  above  junction  with  Merced  Kiver. 

Drainage  area. — 43.2  square  miles  (measured  on  topographic  maps). 

Records  available.— July,  1904,  to  June,  1909  (incomplete),  and  January  4,  1912, 
to  September  30, 1915. 

Qaoe. — Staff  in  two  sections;  upper  section,  vertical,  fastened  to  left  abutment  near 
downstream  end;  lower,  inclined,  fastened  to  boulder  in  front  of  upper  section; 
read  once  a  day,  irregularly,  by  J.  W.  Emmett.  Original  staff  gage  was  on  tree 
on  right  bank  50  feet  above  bridge.  January  4, 1912,  new  staff  gage  was  installed 
on  tree  on  right  bank  25  feet  above  bridge  at  approximately  same  datum.  Present 
gage  was  installed  February  5,  1913,  at  datum  3.04  feet  higher  than  that  of  gages 
previously  used. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Composed  of  fine  gravel  and  sand;  fairly  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  and  periods 
1904-1909  and  1912-1915:  8.5  feet  at  6.30  p.  m.  Jxme  8  (discharge  1,500  second- 
feet  ;  determined  from  extension  of  rating  curve  and  may  be  subject  to  error); 
minimum  stage  recorded,  2.50  feet  at  9.15  a.  m.  September  9  when  there  was  no 
flow  past  the  gage. 

Winter  flow. — Stage-discharge  relation  slightly  affected  by  ice. 

Diversions. — None. 

Kegulation  . — None. 

Accuracy. — ^Rating  curves  well  defined  but  gage-height  record  is  fragmentarjr;  reeultB 
fair. 

Cooperation. — Grage-height  record  furnished  by  officials  of  Yosemite  National  Park. 

DiKharge  meamremenU  of  YosemiU  Creek  at  Yosemite  ^  Cal,,  during  the  year  ending 

Sept  SO,  1916, 


Date. 

MadAby- 

Gage 
heic^t. 

Dis- 
charge. 

Date. 

Madeby- 

m&. 

Nov.    6 

H.  7.  Tompldiis 

Charles  Leidl 

Feet. 
3.80 
3.76 
3.65 
4.76 

See.-ft. 

1.8 

94 

75 

298 

July    4 

24 

Aug.  21 

Sept.  27 

C.  P.  Fiieatflue 

4.09 
8.08 
X70 
2.68 

^i^ 

Mar.  36 

H.  D.  McGlaihaii 

Charles  LeidI 

25 

27 

do 

1«6 

June  19 

LasleyLee 

do 

4 
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Daily  difduirge,  in  $econd'/eett  of  YosemUe  Creeh  at  YosemiUt  Cal.^/or  the  year  ending 

Sept.  30, 1915. 


Dty. 


1. 

3. 

3. 
4. 
S. 

6. 

7. 
8. 
9. 
fi>. 

U. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
SO. 

21. 
22. 
23. 
21. 
25. 

SB. 
27. 
S., 
». 
»., 
U.. 


Oct. 


1.1 
LI 

1.1 

•  1.1 
«1.1 

al.l 

•  1.1 
al.l 

•  1.1 
1.1 

1.0 
1.0 

•  1.0 

•  1.0 
1.0 

LO 
1.0 

•  1.0 
LO 

•  3.1 

6.8 
11 
9.0 
9.0 

•  6.0 

3.0 

•  3.0 
3.0 
3.9 

25 
•  18 


Nov. 


13 

•  7.5 
3.0 

•  3.0 
3.0 

3.6 
2.4 
L5 
L5 
L3 

L2 
.  L3 

•  L4 
L5 

•  L5 

L5 
L5 
.4 
.5 
LI 

LI 

•  LI 
LI 

•  LI 
•LI 

•  LI 
LI 

•  LI 
LI 

«L1 


Dec. 


LI 

•  L3 

•  L3 
L3 

•  L3 

L3 

•  LI 
•.9 

.7 
LO 

LI 
•.9 

.7 
•.6 

.5 

.5 
LI 

•  LI 

•  LI 
LI 

•  LI 
LI 

•  LI 

•  LI 
LI 

•  LI 
LI 

•  LI 
LI 

«L1 
LI 


Jan. 


•  LI 
LI 

•  LI 
LI 

•  L4 

L5 
1.3 

•  L3 
LI 

•  LI 

•  1.1 
LI 
L6 
3.1 
L3 

•  L3 

•  L4 
OL4 

L5 

•  1.5 

L5 
3.9 
LI 

•  LI 

•  L3 

L3 

•  3.9 
4.5 
8.1 

•  8.1 

•Swl 


Feb. 


•  8.1 
8.1 

•  &6 
9.0 

•  9.0 

•  9.0 
9.0 

>10 

ill 

13 

13 
3.0 
3.9 

13 
>16 

19 
19 

9.0 
15 

9.0 

9.0 
9.0 

•  7.9 
6.8 
6.8 

7.6 
9.0 

•  8.7 


Mar. 


•  8.4 
8.1 

14 
4.5 
14 

•  14 
14 
14 

•  14 

•  13 

13 
13 
33 
19 
38 

43 
55 
09 
83 
83 

•108 
133 
149 
140 
91 

09 
76 

•  76 
76 

•  78 

•  80 


Apr. 


83 

107 

133 

•  111 

•  90 

69 

•  76 


•  151 

330 
330 
330 
311 
166 

335 
369 
347 
303 

•  293 

381 
330 

•  373 
325 

•  803 

•  381 
360 

•  340 
320 

•  303 


May. 


184 
507 
335 

•  337 
149 

134 
149 
149 
203 

•  343 

381 
607 
360 
311 
335 

•  503 

•  680 

•  450 
330 
311 

184 
347 
360 
335 
369 

651 
900 
050 
800 
850 

•  900 


June. 


950 
750 
800 
700 
700 

675 
950 


•  160 
•160 
0160 
167 
•108 

tlOS 
108 


1,180  AlOS 


780 
384 

650 
586 
494 
364 
167 

167 
351 
351 
167 
167 

149 
167 
167 
167 
167 

149 
167 
167 
149 
149 


July. 


98 
•  93 


•  78 

•  73 

•  68 

•  53 

•  48 

•  43 

•  38 

•  34 

•  30 
36 

•  34 

•  33 

•  20 
18 

5.0 

•  7.0 

•  9.0 


Aug. 


ILO 
•  10 
9.8 
9.8 
5.0 

•  6.0 
6.0 

•  4.8 
4.6 

•  4.4 

4.2 

•  3.9 

•  3.7 

•  3.5 

•  3.8 

8.1 

•  2.7 
3.8 
L6 
3.0 

3.0 
L3 
3.0 
3.8 
L6 

L3 
LI 
3.3 
L2 

.8 
.7 


Sept 


0.7 

.8 

.3 

•.3 

•.3 

•.3 
.3 
.3 
.0 
.6 

LI 
•.9 
.7 
•.7 
•.7 

•.7 
••7 
.7 
•.7 
«.7 

•.8 
•.8 
•.8 
•.9 
•.9 

•.9 
LO 
.5 
•.5 
•.5 


•  Bstimated  by  interpolatioii  or  by  comparison  with  records  of  flow  of  Merced  River  at  Yoeemlte  and 
Tenaya  Creek  near  Yoeemlte. 

Non.— Diaeharn  determined  from  two  rating  ourves,  as  follows:   Oct.  1  to  June  7,  fkirty  welldaOBed; 
md  June  8  to  Sept.  30,  well  defined  between  4  and  700  second-feet. 

Monthly  diitharge  of  Yosemite  Creek  at  YosemUe,  Cal.  ,/or  the  year  ending  Sept.  SO,  1915. 


Month. 


Divharge  in  aeoond-feet. 


M»^p?mn- 


Mi»l?*T"m, 


Mean. 


Rmvotr 
(total  in 
acre-leet). 


Accu- 
racy. 


October 

November. . . . . 
December . . . . . 

Jauuaiy 

yebnuffy 

March 

JS?:::::::::: 

Jane. 

July 

Aogi^ 

September 

The  year 


35 
13 
L3 
8.1 
19 
149 
369 
950 
1,180 
167 
11 
LI 


1,180 


LO 
.4 
.5 
LI 
8.0 
4.5 
09 
134 
149 
5.0 
.7 

.n 


8.90 
3.06 
L03 
3.30 
9.88 
53.3 
309 
403 
438 
09.5 
3.75 
.63 


.0 


98.7 


340 

123 

63 

135 

549 

8,330 

13,400 

34,700 

35,500 

4,370 

331 

37 


C. 
B. 
B. 
B. 
A. 

D. 


71,500 
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SUBPACE  WATER  SUPPLY,  1016,  PART  XI. 


SOTTTK  FORK  OF  XXROSD  RIVER  NBAR  WAWOVA,  OAL. 

Location.— In  the  SE.  \  sec.  33,  T.  4  S.,  R.  21  E.,  opposite  United  States  military 
camp  in  Sierra  National  Forest,  and  1  mile  below  Wawona,  Mariposa  County. 
Big  Greek  enters  half  a  mile  above  and  Rush  Creek  three-fourths  of  a  mile  below 
the  station. 

Drainage  area. — 131  square  miles  (measured  on  topographic  maps). 

Records  available. — December  15, 1910,  to  September  30, 1915. 

Gage. — ^Vertical  staff  fastened  to  an  alder  tree  on  left  bank,  read  once  a  day  by 
A.  C.  Leonard.  It  was  installed  August  22, 1911,  and  is  250  feet  below  the  site  of 
original  gage,  which  was  a  vertical  staff  fastened  to  the  center  pier  of  the  footbridge 
that  was  destroyed  by  high  water  January  30,  1911.  Original  datum  not  main- 
tained. 

Discharge  measurements. — ^Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  probably  permanent 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  6.0  feet  at  6  p.  m. , 
June  8  (discharge,  2,500  second-feet);  minimum  stage  recorded,  1.9  feet,  Sep- 
tember 17  to  23  and  27  to  30  (discharge,  5  second-feet). 

1910-1915:  Maximum  stage  recorded,  7.2  feet,  January  26  and  February  19  and 
20, 1914  (discharge,  3,770  second-feet);  minimum  stage  recorded,  1.8  feet,  October 
14, 19,  20,  22,  and  23, 1912  (discharge,  8  second-feet).  A  miscellaneous  measure- 
ment made  September  24, 1910,  indicated  a  flow  of  2.6  second-feet. 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

DivBRSiONS. — ^The  ranch  of  the  Wawona  Co.  is  irrigated  from  a  tributary  above  the 
station. 

Regulation  . — ^None. 

Accuracy.— Results  good. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service. 
Gage-height  record  fiunished  by  A.  C.  Leonard,  park  ranger. 

Dmharge  measurements  of  South  Fork  of  Merced  River  near  Watvona,  CaL,  during  the 
year  ending  Sept.  SOj  1915. 


Date. 

Made  by— 

he^t. 

Dto- 
charge. 

Nov.   7 

H.  J.  Tomptins 

Feet. 

2.ao 

X61 

Set.'fU 

July  36 

H.  P.M^OlMhATi,     ,.                                                  

88 
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Daily  dMiarge^  in  second-feet,  of  South  Fork  of  Merced  River  near  Wawona,  Cal.,  far 
the  year  ending  Sept.  SO,  1915: 


Dty. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


Kay. 


June. 

July. 

Aug. 

2,000 

485 

45 

2,000 

430 

45 

1,640 

880 

45 

1,190 

285 

45 

2,300 

244 

45 

1,540 

244 

45 

1,620 

204 

45 

2,500 

204 

83 

1,720 

204 

88 

1,720 

204 

88 

1,640 

204 

88 

1,110 

166 

28 

1,640 

166 

28 

1,640 

166 

28 

1,720 

166 

28 

1,640 

166 

23 

1,640 

166 

23 

1,440 

133 

28 

1,110 

133 

28 

1,280 

133 

28 

1,360 

104 

28 

1,190 

104 

23 

1,110 

104 

23 

'950 

104 

23 

670 

80 

23 

605 

80 

15 

645 

60 

15 

645 

60 

15 

485 

45 

15 

430 

45 

15 

45 

15 

Sept. 


1 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

28 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

IB 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

SI 

28 
28 
88 
60 
60 

60 
60 
80 
80 
80 

80 
104 
104 
104 
133 

133 
133 
166 
166 
166 

166 
204 
244 
244 
285 

285 
285 
285 
285 
285 
285 


830 
330 
880 
380 
880 

430 
430 
430 
430 
430 

485 
485 
485 
485 
485 

485 
485 
485 
485 
485 

485 
645 
645 
605 
605 

eo5 

670 
805 
875 
950 
950 


805 
735 
605 

485 


285 
204 
204 
201 
244 

244 
244 
244 
285 
330 


204 
133 
166 
45 

45 
45 
45 
60 
60 

60 
60 
80 


80 
80 
60 
60 
80 

80 
80 
104 
104 
104 


133 
244 
285 
330 
430 

430 

485 
485 
545 
545 

645 
605 
605 
605 
545 
545 


545 
545 
645 
545 
485 

485 

485 
645 
645 
645 


183 

805 

133 

875 

133 

950 

133 

950 

133 

875 

1,030 
1,030 
1,110 
1,110 
1,190 

1,190 
1,190 
1,190 
1,280 
1,280 

1,190 
1,190 
1,280 
1,360 
1,280 


1,360 
1,280 
1,360 
1,280 
1,280 

1,360 
1,360 
l,2i'0 
1,190 
1,110 

1,110 
1,190 
1,280 
1,190 
1,620 

1,720 
1,620 
1,720 
1,810 
1,720 

1,110 
735 
805 
950 
670 

805 
1,440 
1,720 
1,620 
1,360 
2,300 


15 
15 
15 
15 
8.6 

8.6 
8.5 
8.6 
8.5 
8.5 

&5 
8.6 
8.5 
8.5 
8.5 

8.5 

5 

5 

5 

5 

5 

5 

5 

8.5 

8.5 

8.5 

5 

5 

5 

5 


Note.— Discharge  determined  from  a  rating  curve  well  defined  between  10  and  2.200  second-feet.    Dis- 
charge, Nov.  1*6,  estimated.    Mean  discbarge  for  October  estimated  at  19  second-ieet. 

Monthkf  dikharge  of  South  Fork  of  Merced  River  near  Wawona,  CaL,for  the  year  ending 

Sept.  SO,  1915. 

[Drainage  area,  131  square  miles.] 


Month. 


October 

November . 
December. . 
January.... 
February. - 
March. 

&£?.:::::: 

June 

July 

August 

September. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


23 

285 

950 

805 

605 

1,360 

2,300 

2,500 

485 

45 

15 


2,500 


Minimum. 


23 

28 

330 

45 

60 

485 

670 

430 

45 

15 

5 


Mean. 


a  19 
23.0 
152 
530 
246 
286 
921 
1,330 
1,350 
171 
27.7 
8.08 


422 


Per 
square 
mile. 


0.145 
.176 
1.16 
4.05 
1.88 
2.18 
7.03 
10.2 
10.3 
1.31 
.211 
.062 


3.22 


Bun-off. 


Depth  In 

inches  on 

drainage 

area. 


0.17 

.20 

1.34 

4.67 

1.96 

2.51 

7.84 

11.76 

11.49 

1.51 

.24 

.07 


43.76 


Total  in 
acre-feet. 


1,170 

1,370 

9,850 

32,600 

13,700 

17,600 

64,800 

81,800 

80,300 

10,500 

1,700 

481 


305,000 


aEstlmftted. 
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SXTBFACE  WATER  SUPPLY,  1915,  PAST  XL 


TXrOLUHHX  BIVER  AT  HSTCH  HSTCSY  OABZV,  TfKAB,  BEQVOIA^  GAL. 

Location.— Near  east  line  of  sec.  10,  T.  1  N.,  R.  20  E.,  in  Hetch  Hetchy  Valley,  in 
Yoeemite  National  Park,  half  a  mile  above  junction  with  Falls  Creek,  2  milei 
above  Hetch  Hetchy  dam  site,  12  miles  by  trail  bom  Hog  Ranch  (Portulaca), 
and  about  12 J  miles  northeast  of  Sequoia,  Tuolumne  County. 

Drainaoe  AREA. — ^Not  measuTod. 

Records  available. — October  1,  1910  to  September  30,  1915. 

Gage. — ^lietz  water-stage  recorder  on  left  bank  250  feet  below  Hetch  Hetchy  cabin. 

Discharge  measurements. — Made  from  cable  25  feet  upstream  from  gage  or  by 
wading. 

Channel  and  control. — Bed  composed  of  gravel;  fairly  permanent.  Both  banks 
hig^  but  subject  to  overflow  in  extreme  floods. 

Extremes  or  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
12.03  feet  at  12  p.  m.  May  31  (dischaige,  determined  from  extension  of  rating 
curve,  7,580  second-feet);  minimum  stage,  from  water-stage  recorder,  0.04  foot 
from  4  to  10  a.  m.  December  1  (dischaige,  25  second-feet). 

1910-1915:  Maximum  stage  recorded,  14.52  feet,  June  18,  1911  (discharge, 
9,250  second-feet);  minimum  stage  recorded,  0.60  foot  December  24  and  25, 
1911  (discharge  14  second-feet). 

Winter  flow. — Stage-discharge  relation  at  times  affected  by  ice. 

Diversions. — None. 

Regulation  . — None . 

Accuracy. — Results  good. 

Ducharge  measurements  of  Tuolumne  River  at  Hetch  Hetchy  cabtn,  near  Sequoia^  CoZ., 
during  the  year  ending  Sept.  SO,  1915. 


Data. 


Made  by— 


hei^t. 


Oct.    6 

T^aaleyl^ 

14 

do 

Nov.  28 

do 

30 

W.V.Hardy 

Dec.  29 

do r 

Jan.     8 

do 

18 

do 

27 

do 

28 

do 

Feb.  25 

C.  J.  Emerscm 

Har.    2 

do 

18 

do 

31 

do 

Apr.  12 

do. 

17 

do 

19 

do 

20 

do 

22 

do 

Kay     1 

do 

3 

do 

Feet. 

0.29 

.16 

.12 

.08 

.22 

.32 

.67 

.58 

.95 

1.33 

1.40 

2.54 

2.38 

4.24 

4.57 

5.60 

5.98 

4.91 

3.53 

3.08 


Dfa. 
diarge. 


Sec.-fi. 

48 

33 

31 

28 

36 

52 

02 

85 

148 

239 

245 

568 

501 

1.310 

1.530 

2,240 

2,550 

1,780 

987 

773 


Date. 


May  8 
31 

June    1 

2 

3 

4 

24 

JtUy  12 
15 
18 
24 
27 
28 
29 

Aug.  4 
12 
16 
21 

Sept.  21 


Made  by- 


C.J.Emerson.. 

....do 

do 

....do 

....do 

do 

do 

....do 

....do 

Lesley  Lee 

....do 

do 

....do 

do 

C.J.  Emerson.. 

do 

do 

do. 


Lesley  Lee. 


FeeU 
4.10 
9.22 

10.35 
8.S2 
7.S2 
6.90 
7.32 
5.55 
4.85 
3.75 
4.06 
2.79 
2.50 
2. 23 
1.70 
1.21 
1.10 
.86 
.U 


Di»- 


1.310 

6,110 

6.840 

4,e20 

8.700 

StSOO 

S.580 

2.320 

1.4» 

1. 110 

1,380 

654 

618 

435 

S16 

IAS 

190 
81 
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Daily  dMuxrge,  in  stcond-feety  of  Tvolumne  River  at  Hetch  Hetdty  cabins  near  Sequoia, 
Cal.,/or  the  year  ending  Sept.  SO.  1915. 


i>«y. 


1. 

3. 
3. 
4. 
5. 

6. 
7., 
8.. 
»-. 
10.. 

11.. 
12.. 
B.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
30.. 

a.. 

22.. 
23.. 
».. 
25.. 

».. 

27.. 
28.. 
29.. 
30.. 
M.. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept 


150 
190 
150 
128 
113 


49 

102 

48 

92 

48 

84 

47 

77 

46 

72 

45 

38 
36J 

33 
32 
32 
45 

84 

124 

no , 

no  I 
no  I 

106  I 

102  < 

104 

102 

102 

192, 

178 


35 
31  , 
35 


29 


44  1 

45  I 
48 
56 


43 

67 

45 

52 

40 

55 

36 

52 

46 

56 

45 

61 

44 

61 

42 

69 

44 

102  1 

72 

67 
69 
68 
69 
75 

75 

72  ! 

66  ! 


46 

66l 

48 

69 

47 

68 

45 

87 

43 

138 

43 

204 

44 

163 

45 

1.8  1 

254 
280 
196 
190 
190 

202 
184 
292 
330 


254 
210 
214 
232 
247 

320 
437 
338 
300 
271 

234 
232 
219 
221 
225 

234 
247 

288 


268 
250 
252 
254 
261 

250 
236 
221 
221 

206 

210 
223 
228 
310 


488 

558 
596 
615 
655 

758 
825 
915 
940 
915 

735 
505 
825 
780 
615 
540 


675 

848 

1,020 

965 

758 

615 
635 
575 
605 
990 

1,280 
1,460 
1,520 
1,090 
1,000 

1,310 
1,840 
2,190 
2,400 
2,470 

2,120 
1,770 
1,580 
1,490 
1,400 

1,280 
1,310 
1,520 
1,400 
1,200 


1,020 
802 
825 
915 
965 

1,040 
1,200 
1,280 
1,170 
1,290 

2,190 
2,400 
1,980 
1,490 
1,700 

2,470 
3,670 
2,400 
1,840 
1,520 

1,400 
1,640 
1,910 
2,060 
1,640 

2,120 
3,670 
4,550 
4,470 
5,110 
5,680 


6,400 
5,110 
4,310 
8.500 
4,070 

5,190 
5,860 
6,310 
6,220 
5,960 

4,050 
3,670 
3,270 
3,670 
4,150 

4,310 
3,990 
3,990 
3,830 
3,510 

3,670 
3,910 
3,990 
3,830 
3,480 

2,870 
3,110 
3,430 
3,500 
3,430 


3,510 
3,510 
3,350 
3,110 
2,630 

1,840 
1,700 
1,840 
2,120 
2,190 

2,400 
2,200 
1,010 
1,700 
1,400 

1,250 

1,170 

1,020 

015 

040 

1,040 
1,310 
1,400 
1,430 
1,040 

848 
655 
540 
455 

410 
354 


815 
812 
318 
815 
200 

966 
343 
282 
228 
310 

210 
200 

178 
172 
170 

170 
165 
152 
141 
184 

120 
124 
120 
138 
141 

120 
118 
106 
105 
113 
115 


120 
184 
134 
136 
130 

106 
06 
01 
85 

80 

77 
67 
61 
58 
53 

50 
46 
43 
86 
87 

86 
86 
86 
87 
43 

48 
53 
54 
51 
45 


NoTK.— Discharge  determined  from  a  rating  curve  well  defined  between  255  and  5,500  seoond-fMt  and 
fcirly  well  deflnea  below  255  second-feet.  Control  frozen  over  on  cold  nights  but  ice  melted  during  tito 
day;  amount  of  backwater  due  to  ice  was  fairly  well  known  and  gage-height  graph  was  corrected. 

Monthly  discharge  of  Tuolumnt  River  at  Hetch  Hetchy  cabin,  near  Sequoia,  Cal.t/or  the 
year  ending  Sept.  SO,  1915. 


Month. 


October 

NoTember 

Dnember 

Jaooary 

February 

March 

April 

May 

June 

July 

AngDst 

Sciptember 

The  year 


Discharge  in  second-feet. 


Maximum. 


102 

100 

52 

204 

437 

040 

2,470 

5,680 

6,400 

3,510 

318 

136 


MjnJTntim.      Mean. 


32 
81 
20 
44 

184 
206 
575 
825 
2,870 
354 
106 
86 


74.6 
68.4 
44.5 
77.7 
255 
488 
1,830 
3,140 
4,360 
1,630 
186 
60.3 


6,400  I 


20 ; 


Run-ofI 
(total  in 
acre-Ceet). 


4,500 

4,070 

2,740 

4,780 

14,200 

30,000 

78,600 

182,000 

358,000 

00,600 

11,400 

4,120 


630,000 


Accu- 
racy. 


B. 
B. 
B. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 


TSe**— 18— W8P411- 


-11 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


TxroLxnarx  bxver  at  hstch  hstokt  dam  bits,  hear  sequoia,  gal. 

LocATiON.—In  the  NW.  i  sec.  16,  T.  1  N.,  R.  20  E..  in  Yoeemite  National  Park,  at 
dam  site  at  lower  end  of  Hetch  Hetchy  Valley,  1)  miles  below  junction  with  Falls 
Creek,  and  about  11  miles  northeast  of  Sequoia,  Tuolumne  County. 

Drainaob  abba. — 459  square  miles.  ^ 

Records  available. — December  1,  1910  to  August  31,  1915  (not  complete),  when 
station  was  discontinued. 

Gaoe. — Lietz  water-stage  recorder  on  left  bank  at  dam  site. 

Discharge  measurements.— Made  from  car  and  cable  50  feet  upstream  from  gage, 
or  by  wading. 

Channel  and  control. — The  bed  of  channel,  composed  of  fine  sand  and  gravel 
shifts.  Control,  composed  of  boulders,  shifted  a  little  but  was  fairly  satis&ctory 
until  construction  began.    Banks  high  and  not  subject  to  overflow. 

Extremes  or  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
21.65  feet  from  3  to  4  a.  m.  June  1  (dischaige,  8,960  second-feet);  minimum  stage 
from  water-stage  recorder,  —0.60  foot  at  12  m.  December  1  (disdiaige,  33  second- 
feet). 

1911-1915:  Maximum  stage  recorded,  24.8  feet  June  18,  1911  (dischaige.  11,400 
second-feet);  minimum  dischaige,  17  second-feet  December  24  and  25,  1911. 

Winter  flow.— Stage-dischaige  relation  slightly  affected  by  ice. 

Diversions. — None. 

Regulation  . — None. 

Accuracy.— Natural  shifts  in  control  during  the  fall  and  artificial  shifts  due  to  con- 
struction work  at  the  dam  site  were  so  numerous  that  the  station  was  discontinued; 
changes  in  control  fairly  well  covered  by  current-meter  measurements*  results 
good. 

Diatharge  meatwrementi  of  Tuolumne  River  at  Hetch  Hetchy  dam  eite,  near  Sequoia,  Cal., 
during  the  year  ending  Sept.  SO,  1915. 


Date. 

Made  by- 

h^t. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 

Db- 
charge. 

Feet. 

atc^t. 

Tea. 

Sec-n. 
2,810 

Nov.  36 

-0.60 
-  .62 

89 
84 

Apr.  19 
20 

v/»  J  •  j^yy^ftf^^^n  < 

12.46 
13.06 

80 

W.v:  Hardy 

do V.'.'.V.'..', 

8,100 

Dec.  36 

do :. 

-  .07 

60 

22 

do 

11.06 

2.120 

Jan.     8 

do 

.06 

64 

28 

do 

10.20 

1,830 

18 

do 

.62 

113 

May    3 

do 

7.26 

013 

22 

do 

.26 

08 

10 

do 

8.06 

1.400 

27 

do 

.28 

08 

24 

do 

12.22 

2.710 

27 

do 

.44 

113 

31 

do 

17.85 

6,800 

28 

do 

1.26 

213 

June    4 

do 

14.41 

8.790 

28 

do 

1.19 

198 

10 

do 

18.15 

6,280 

20 

do 

2.42 

325 

25 

do 

14.60 

8,070 

Feb.  U 

do 

2.62 

362 

July    8 

do 

10.00 

2,120 

21 

C.  J.  Emenon 

2.34 

333 

17 

TrfMleyLee 

0.20 

1.610 

26 

do 

2.20 

815 

18 

do 

8.60 

1,260 

27 

do 

4.60 

326 

34 

do 

10.85 

2,110 

Har.    1 

do 

4.66 

366 

26 

do 

7.05 

1,100 

3 

do 

4.48 

347 

27 

do 

6.08 

7tt 

8 

do 

8.34 

807 

28 

do 

6.34 

676 

17 

do 

6.80 

687 

29 

do 

6.71 

558 

22 

do 

do 

7.30 
8.14 

969 
1,190 

Aug.    2 
9 

v/.  i  •  ismerson. ......... 

4.66 

3.00 

384 

M 

do 

361 

80 

do 

6.33 

760 

17 

do 

1.04 

185 

Apr.    8 

do 

6.07 

720 

21 

do 

.87 

m 

13 

do 

10.20 

1,920 

28 

do 

.40 

181 

14 

do 

8.36 

1,260 

Sept.   2 

do 

.88 

149 

17 

do 

10.29 

1,910 

1  Fxeeman,  J.  R.,  Tbe  Hetch  Hetchy  water  supply  for  San  Frandsoo,  p.  34. 1012, 


,'  »i 


<  i: 


J  .»;.  t  ».  t  '.  .  N. . 
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Dot^  diidutr^j  in  Mecond-feet,  of  Tuolumne  River  at  Hetch  Hetchy  dam  «tte,  near  Sequoia^ 
Cal.j  for  the  year  ending  Sept.  30,  1916. 


iMy. 


Kst. 

Nov. 

Dec 

Jan. 

Feb. 

88 

312 

35 

52 

3S3 

85 

242 

38 

55 

395 

81 

175 

42 

60 

266 

78 

130 

50 

70 

250 

75 

117 

48 

68 

260 

72 

101 

50 

60 

276 

0» 

00 

52 

65 

260 

60 

81 

4R 

67 

350 

68 

73 

46 

65 

461 

67 

70 

57 

66 

308 

64 

67 

56 

70 

862 

63 

63 

53 

68 

322 

60 

61 

40 

77 

822 

56 

58 

52 

120 

330 

53 

56 

62 

07 

374 

50 

52 

56 

06 

437 

48 

50 

58 

06 

585 

47 

48 

58 

06 

465 

55 

45 

65 

05 

411 

lao 

42 

60 

100 

386 

161 

40 

50 

104 

830 

138 

38 

55 

06 

334 

134 

38 

55 

87 

322 

140 

30 

61 

85 

822 

136 

30 

50 

88 

328 

138 

87 

58 

85 

330 

141 

37 

58 

100 

350 

143 

30 

55 

210 

306 

144 

42 

54 

282 

284 

88 

54 

230 

200 

53 

240 

Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


1.. 
3.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

II.. 
12.. 
13.. 
14.. 
15.. 

16.. 

17.. 

18.. 

19. 

30.. 


31.. 

22.. 

21.. 

34. 

35.. 

38.. 
27.. 
SB.. 
39.. 
30.. 
31.. 


374 
350 
350 
350 
362 

350 
368 
313 
313 
204 

803 
323 
323 
420 
526 

626 
606 
758 

778 


055 
1,060 
1,160 
1,200 
1,300 

1,000 

708 

1,060 

1,000 

820 

718 


820 
1,000 
1,260 
1,260 

060 

798 
7W» 
758 
864 
1,200 

1,540 
1,810 
1,060 
1,3S0 
1,320 

1.560 
2,200 
2.740 
3,080 
3,180 

2,780 
2,240 
2,040 
1.840 
',740 

1,560 
1,660 
1,920 
1,780 
1,560 


1,300 
1,130 
1,060 
1,160 
1,200 

1,300 
1,480 
1,600 
1,440 
1,540 

2,740 
3,060 
2,690 
1.850 
2,010 

2.830 
4.670 
2,960 
2,240 
1,840 

1,640 
1,780 
2,350 
2.640 
2,060 

2,460 
4,190 
5,490 
5,490 
5,010 
6,500 


7,830 
6,790 
5,390 
4,310 
4,890 

6,130 
7.310 
7,X10 
7,830 
7,030 

6.150 
4,490 
4.010 
4,370 
5,090 

5,270 
4,910 
4,910 
4,790 
4,310 

4,870 
4,790 
4,^50 
4,670 
4,260 

3.530 
3,730 
4.190 
4,370 
4,250 


4,250 
4,190 
4,090 
3.710 
3,200 

2,260 
2.000 
2,170 
2,530 
2,630 

2,830 
2.730 
2,260 
2,120 
1,740 

1,560 
1,460 
1,260 
1,110 
1,140 

1,170 
1,670 
1,920 
1,880 
1,360 

1,060 
816 
680 
578 
504 
450 


416 
884 
384 
384 

352 

336 
320 
304 
276 
262 

254 
215 
190 
180 
180 

190 
190 
180 
170 
155 

145 
145 
145 
150 
155 

125 
125 
120 
120 
125 
130 


Note. — Diseharge  detennined  from  nine  rating  oanres,  mostly  well  defined,  applicable  for  short  periods. 
DiKdiarge  Oct.  4  interpolated;  Jan.  16-18,  Feb.  26,  May  14-16,  22,  23,  27-^1,  June  5-0,  Julv  2-6,  and  8-13 
Mtlmatedy  beoaose  there  was  no  record,  by  comparison  with  record  of  flow  for  the  station  oelow  the  dam 
4te. 

Monthly  discharge  of  Tuolumne  River  at  Hetch  Hetchy  dam  site,  near  Sequoia,  Cal.,  for 
the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  In  second'feot. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October.... 
Ncveoiber. , 
Dtoembar.. 
January.... 
7ebraary... 
Msrdi..... 

Jg?:::::: 

Jane 

July 

Augost 


290 

242 

65 

282 

585 

1,200 

3,180 

6,500 

7,830 

4,250 

416 


47 
37 
35 
52 
250 
204 
758 
1,060 
3,530 
450 
120 


104 
74.3 
53.4 

102 

350 

644 
1,650 
2,610 
5,220 
1,960 

221 


The  period. 


1 


6,400 

4.420 

3,280 

6,270 

10,900 

39,600 

06,200 

160,000 

311.000 

122.000 

13,600 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
B. 
B. 
B. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


TXTOLUHHX  RIVER  BSLOW  HSTCK  HSTCHT  DAM  SITE,  HEAR  8EQX70IA,  OAX^ 

Location.— In  the  SW.  J  SE.  J  sec.  17,  T.  1  N.,  R.  20  E.,  in  Yoeemite  National  Park 
about  three-fourths  mile  below  Hetch  Hetchy  dam  site  and  about  11  miles  north- 
east of  Sequoia,  Tuolumne  County. 

Drain AOE  area. — Not  measured. 

Records  AT AiLABLE. — December  20,  1914,  to  September  30,  1915.  This  station 
was  established  to  take  the  place  of  the  station  at  the  dam  site  when  it  became 
necessary  to  discontinue  that  station  on  account  of  construction. 

Gage. — Gurley  weight-driven,  printing  water-stage  recorder  on  left  bank.  Dif- 
ference in  elevation  between  the  zero  of  this  gage  and  that  of  the  gage  at  the 
dam  site  is  53.15  feet. 

DiscHAROB  MEASUREMENTS. — ^Mado  from  cablo  30  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  of  channel  composed  of  boulders;  control  of  boulders 
and  solid  rock,  both  permanent.  Channel  at  measuring  section  smoothed  off 
by  removing  some  boulders.    Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  during  period  of  records,  from  water- 
stage  recorder,  12.55  feet  at  4  a.  m.  June  1  (discharge,  9,040  second-feet);  mini- 
mum stage  from  water-stage  recorder,  1.60  feet  September  22  and  23  (discharge, 
36  second-feet). 

Winter  plow  — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — None. 

Regulation  . — None. 

Accuracy.— K^onditions  favorable  for  excellent  results,  but  gage  stopped  during 
parts  of  January,  February,  March  and  July;  daily  discharge  for  Uiese  periods 
was  estimated  from  records  of  flow  for  the  dam-site  station.    Results  good. 

Discharge  measurements  of  Tuolumne  River  below  Hetch  Hetchy  dam  sxte^  near  Sequoia^ 
Caf.y  during  the  year  ending  Sept.  SO,  1915. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

t 

1    Date. 

1 

Made  by- 

he^t. 

DIs- 
charge. 

Feet. 

8ec.-fi. 

Feet. 

'"■th 

Nov.  24 

W.  V.Hardy 

1.64 
1.60 

37 

48 

Apr.    1 

C.  J.  Emerson...  .  

6.21 
6.00 

30 

do 

do 

788 

Dec.  25 

do 

2.12 

66 

12 

do 

7.98 

1.640 

Jan.     8 

do 

2.22 

68 

20 

do 

9.42 

2.990 

20 

do 

2.66 

102 

22 

do 

8.55 

2,120 

22 

do 

2.52 

87 

May   10 

do 

7.52 

1,340 

25 

do 

2.45 

78 

25 

do 

8.35 

1,930 

28 

do 

3.40 

191 

June    1 

do 

11.58 

6,630 

Feb.  13 

do 

4.14 

297 

5 

do 

10.33 

4.110 

14 

do 

4.14 

318 

30 

do 

10.11 

3,790 

23 

C.  J.  Emerson 

4.10 
4.09 

323 
322 

July     7 
25 

do 

do 

8.46 
7.53 

2,030 

Mar.    8 

do 

1,340 

15 

do 

5.10 

607 

Aug.    7 

do 

4.07 

sao 

16 

do 

5.48 

602 

12 

do 

3.52 

332 

17 

do 

5.79 

679 

20 

do 

2.96 

156 

22 

do 

6.61 

946 

30 

do 

2.70 

VH 

23 

do 

7.14 

1,180 

Sept.  21 

Lasley  Lee 

1.62 

36 

Note.— Not  much  weight  was  given  to  the  first  nine  measurements  because  standard  soundings  were 
used  in  making  them. 
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Daily  dUchargey  in  second-feet^  of  Tuolumne  River  below  Hetch  Hetchy  dam  siUy  near 
Sequoia  J  Cal.y  for  the  year  ending  Sept,  SO^  1915. 


Day. 


Dec.       Jan.       Feb.       Mar.       Apr.      May.      June.      July.      Aug.      Sept. 


2:::::::::::::*:::::::::::: 

3 

4 

5 

6 

7 

8 

9 



10 



11 

12 

13 ' 

14 

15 

16. 

17 '     

18 1 

19 

20 

71 

63 
65 
62 
68 
70 

70 
67 
64 
60 
59 
61 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

57 

60 
62 
75 
76 

77 
72 
74 
71 
70 

81 
78 
88 
130 
107 

106 
106 
106 
105 
110 

114 
105 
05 
94 
90 

96 
115 
225 
297 
245 
255 


410 
286 
270 
278 

294 
270 
367 
460 
406 


326 
326 
342 
374 

437 
585 
465 
411 


330 
334 
322 
318 
326 

334 
350 
398 


377 
350 
359 
861 
373 

361 
381 
326 
318 
302 

310 
329 
329 
426 
530 

644 

730 
760 
790 
820 

955 
1,050 
1,130 
1.180 
1,230 

1,050 

825 

1,050 

1,050 

860 

730 


825 
1,010 
1,280 
1,280 
1,010 

790 
825 
760 
860 
1,180 

1,510 
1,780 
1,930 
1.390 
1,330 

1,570 
2.260 
2,730 
3.050 
3,170 

2.730 
2.260 
2.010 
1,850 
1,710 

1,570 
1,510 
1,930 
1.780 
1,510 


1,280 
1,090 
1,010 
1,090 
1,180 

1,230 
1,450 
1,570 
1,390 
1,510 

2,730 
8,050 
2,630 
1.850 
2,010 

2,830 
4,530 
2,930 
2,170 
1,780 

1,570 
1,780 
2.350 
2.630 
2,090 

2,350 
4,190 
5,490 
5,490 
5,910 
6,590 


7,830 
7,070 
5,490 
4,350 
4,890 

6,130 
7,310 
7,830 
7,830 
7,070 

6,130 
4.350 
3,870 
4,350 
5,090 

5,290 
4,890 
4.890 
4,890 
4,350 

4,530 
4,890 
4,890 
4,710 
4,190 

3,570 

3,  no 

4.190 
4,350 
4,190 


4,350 
4,190 
4,030 
3,710 
3,290 

2,260 
2,090 
2,170 
2,530 
2,630 

2.830 
2,730 
2,260 
2,090 
1,740 

1,560 
1.450 
1,230 
1,090 
1,090 

1,170 
1.670 
1.930 
1,930 
1,330 

1,050 
790 
640 
540 
490 
440 


305 
377 
377 
386 
342 


318 
294 
270 
262 

254 
240 
219 
205 
205 

206 
191 
178 
160 
152 

146 
143 
142 
150 
158 

142 
126 
116 
113 
120 
124 


142 
153 
150 
153 
135 

115 
103 
96 
90 


75 
67 
59 
55 
52 

50 
46 
43 
40 


37 


87 
41 

48 
50 
49 
48 
46 


Note.— Discharge,  except  as  noted  below,  determined  from  a  well-defined  rating  curve.  Discharge 
iMLl.  2, 14-22. 27-31,  Feb.  1, 2, 8-10, 15-23.  28,  Mar.  3-7, 12-14, 16, 20, 21,  July  15, 16,  21  and  22  estimated  by 
eomparison  with  records  obtained  at  the  oam  site. 

Monthly  discharge  of  Tuolumne  River  below  Hetch  Hetchy  dam  «t>,  near  Sequoia^  Cal., 
for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


M«iTifnHm-   "Minfpinm,      Mean. 


Run-o(T 
(total  in 
acre-feet). 


Accu- 
racy. 


Dwwnber  20-31. 

January 

February 

March... 


Jnne. 
July.. 


August 

B^tember. 


71 
297 
585 

1,230 
3,170 
6,590 
7,830 
4,350 
395 
153 


50 

67 

270 

302 

760 

1,010 

8,570 

440 

113 

36 


65.0 

111 

364 

655 
1,650 
2,570 
5,240 
1,980 

221 
72.4 


1,550 

6,830 

20.200 

40,300 

08,200 

158,000 

312,000 

122,000 

13,600 

4,310 


The  period. 


777,000 


TXTOLtrMNZ  RIVER  XTSAR  OROVSLAHD,  OAL. 

Location. — In  the  SW.  J  sec.  24,  T.  1 S.,  R.  17  E.,  1  mile  below  junction  with  South 
Fork  of  Tuolumne  River,  and  about  9  miles  east  of  Groveland,  Tuolumne  County. 

Drain  AGE  area. — Not  measured. 

Records  available. — September  2,  1907,  to  September  30, 1915  (not  complete). 

Gage.— Gurley  electric  printing  water-stage  recorder  on  left  bank  (PI,  VI,  B),  put  in 
operation  January  2,  1913.    Previously  station  was  maintained  in  the  pool  above 
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by  the  Yoeemite  Power  Co.  Gage  consisted  of  a  vertical  staff  on  left  bank  at  site 
of  United  States  Geological  Survey's  present  cable.  November  17,  1912,  the 
Survey  began  collecting  records,  and  developed  a  relation  between  the  two  gages. 

Discharge  heasurbments. — ^Made  from  cable,  one-third  mile  above  gage. 

Channel  and  control. — Boulders  and  solid  rock;  probably  permanent.  Banks 
high  and  not  subject  to  overflow. 

Extremes  op  discharge. — ^Maximum  stage  during  year  occurred  either  June  1  or  8, 
gage  height  not  known;  Tninimnm  stage  occurred  the  last  part  of  September, 
gage  height  not  known. 

1907-1915:  Maximum  stage  recorded,  14.00  feet  January  14,  1909  (dischaiige, 
27,200  second-feet) ;  minimum  stage  recorded,  0.70  foot  October  5, 1912  (discharge, 
32  second-feet) .    Record  incomplete . 

Diversions. — ^At  Harden  ranch,  7  miles  above  the  mouth  of  South  Fork  of  Tuolumne 
River,  a  small  amoxmt  of  water  is  diverted  for  irrigation. 

Regulation. — None. 

AociTRACY. — ^Much  trouble  experienced  with  the  gage  this  year.  Monthly  mean  dis- 
charge for  the  months  for  which  gage-height  record  is  incomplete  have  been  esti- 
mated by  comparison  with  the  simmiation  of  the  records  of  flow  for  Tuolumne 
River  at  Hetch  Hetchy  dam  site.  Cherry  Creek,  Eleanor  Creek,  and  South  Fork 
of  Tuolume  River.    Results  excellent  for  periods  when  recorder  was  operating. 

The  following  discharge  measurement  was  made  by  Charles  Leidl:  April  22,  1915: 
Gage  height,  7.51  feet;  discharge,  5,260  second-feet. 

Daily  discharge,  in  second-feet^  of  Ttwlumne  River  near  Groveland,  Cal.,far  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

F«b. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

1 

110 
108 
102 
95 
90 

84 
79 
78 
78 
82 

84 
78 
72 
67 
63 

59 
58 
58 
83 
179 

452 
358 
310 
300 
292 

275 
275 
275 
272 
571 
593 

522 
724 
550 
470 
410 

360 
325 
295 
265 
240 

217 
201 
187 
177 
163 

159 
146 
143 
132 
128 

118 
114 
110 
100 
99 

96 
94 
94 
111 
129 

114 
98 
110 
175 
211 

207 
222 
222 
199 
224 

242 
233 
217 
211 
203 

224 
250 
248 
238 
248 

233 
226 
224 
224 
235 

235 
231 
219 
209 
205 
217 

213 

994 
974 
980 
1,010 
960 

950 
896 
872 
878 
850 

884 

908 

932 

1,350 

1,970 

2,170 
2,330 
2,330 
2,500 
2,680 

2,940 
3,220 
3290 
3,220 
2,810 

2,220 
3430 
3,500 
2,740 
2,220 
2,170 

2,330 
2.880 
3,430 
3,290 
2,740 

2,330 
2,170 
2,070 
2,170 
2,810 

3,660 
4,440 
4960 
3,720 
3,500 

4.030 
5,140 
6,110 
6,750 
6,750 

6,520 
5,330 
4,780 
4,110 
4,030 

8,500 

7,660 
7,420 
6,970 

5,710 
5,910 
6,530 
6,530 
6,750 

6,320 
6,750 
6,530 
6,110 
5,520 

3,880 
8430 
3,580 
4,110 
4,110 

4,440 
4,270 
3,720 
8,290 
2,680 

2,170 
2,120 
1870 
1,670 
1,620 

1,620 
1,870 
2,440 
2  500 
1,920 

1,480 

1,240 

1,080 

926 

830 

742 

648 
574 
540 
512 
478 

401 
856 
835 
827 
819 

811 
803 
296 
289 
282 

375 
268 
255 
235 
215 

208 
193 
179 
168 
150 

150 
149 
148 
147 
155 
168 

171 

2 

179 

8  



188 

4 



172 

5 

141 

6 

190 

7 

118 

8 

111 

9 

99 

10     .  . 



90 

11..  . 

79 

12 

eo 

13 

01 

14 

88 

15 

60 

16 

5i 

17 

fit 

18 

68 

19 

fiS 

20 

83 

21 

1,060 
994 

1,020 
968 
950 

944 
1,190 
1,110 

52 

22 

82 

23 

82 

24 

83 

25 

83 

26 

82 

27 

88 

28 

83 

29 

81 

30 

61 

31 

NoTE.~Discharge,  except  as  noted  below,  determined  from  a  well-defined  rating  carve.  Dlachaifs 
AiK.  9-16, 27-31,  Sept.  1, 18-24  and  26-30,  estimated  by  Interi>olation  and  comparison  with  the  summation 
of  diaiy  discharge  of  Tuolumne  River  at  Hetch  Hetchy  dam  site.  Cherry  Creek,  Eleanor  Creek,  and  Sooth 
Fork  of  Tooluxnne  River. 


Digitized  by 


Google 


> 

UJ 

z 
z 

D 

o 

D 


Z 

o  . 


UJ  UJ 

<  O 


I 


z 


o 


8  5 

4  O 

i  ^ 


Digitized  by 


Google 


Digitized  by 


Google 


SAN  JOAQUIN  mVEB  BASIN. 


167 


Monthly  discharge  of  Tuolumne  River  near  Grovelandf  Cal.^  for  the  year  ending  Sept. 

SO,  1915, 


Month. 


Discharge  In  8eoond-fe«t. 


Mazlmnm.  Minimnm.     MauL 


Ri]]H>fr 
(total  in 
aor»-feet). 


Aoea- 
racy. 


Octobw.... 
Movamber. 
December.. 

January 

February.. 
March 

^::::::: 

June 

July 

August 

September. 


503 
734 
260 


8,500 
6,750 


860 
3,070 


6,750 
6i8 
188 


6,710 
743 
147 
51 


183 

229 

311 

•  408 

•  1,140 
1,010 

•  8,010 
9  6,830 

•  8,380 
8,000 

291 
88.1 


11,300 

13,000 

18,000 

34,700 

68,800 

117,000 

234,000 

358,000 

400,000 

188,000 

17,000 

4,040 


The  year. 


51 


2,180 


1,540,000 


a  Estimated  by  comparison  with  a  summation  of  the  disoharges  of  Tuolumne  River  at  Hatch  Hetofay 
dam  site.  Cherry  Creek,  Eleanor  Creek,  and  South  Fork  of  Tuolumne  River. 

TxroLXTmrx  rxvxb  abovx  la  a&Avax  dam.  hsab  la  a&Avax,  oal. 

Location.— In  Uie  NE.  \  soc.  3,  T.  3  S.,  R.  14  £.,  3}  miles  above  La  Grange  dam 
and  5  miles  above  La  Grange,  Stanislaus  County. 

Drain  AGS  area. — Not  measured. 

Records  available. — ^March  19  to  September  30, 1915. 

Gaqe. — Gurley  weigjit-driven  printing  water-stage  recorder  in  reinforced  concrete 
gage  house  and  well  on  left  bank. 

Dibchargb  mbasubements.-— Made  from  car  and  cable  80  feet  below  the  gage  or  by 
wading. 

Channbl  and  control. — ^Bed  of  channel  is  solid  rock  and  boulders.  Both  banks 
high  but  rig^t  bank  is  subject  to  overflow  at  extremely  high  water.  Control  is 
solid  rock  dyke  extending  entirely  across  the  stream  and  at  low  water  the  fall  in 
water  surface  at  control  ib  about  5  feet. 

Extremes  of  discharge  .— Maxiinum  stage  during  year  from  water-stage  recorder, 
20.5  feet  at  7.15  a.  m.  May  13  (discharge,  19,500  second-feet);  minimum  stage 
recorded,  2.06  feet  September  30  (discharge,  54  second-feet). 

Diversions. — ^Yosemite  Power  Co.'s  canal  heads  9^  miles  above  gage  and  returns  its 
water  at  about  half  a  mile  above  the  bridge  at  La  Grange.  There  is  also  a  diver- 
sion from  South  Fork  of  Tuolumne  River  at  Harden  ranch  for  irrigation. 

Regulation  . — ^None. 

AccTTRACT. — ^Rating  curve  well  defined ;  stage-discharge  relation  not  likely  to  change. 
Results  excellent  for  periods  for  which  gage-height  record  is  obtained. 

This  station  will  take  the  place  of  the  one  at  the  dam  because  the  low-water  esti- 
mates of  the  latter  are  imreliable.  The  one  at  the  dam  is  being  continued  to  obtain 
a  comparison. 
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Discharge  meamrements  of  Tuolurtme  River  above  La  Grange  dam,  near  LaGrange^  Cal.^ 
during  the  year  ending  Sept.  30, 1915. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

h^t. 

DI9- 

diarge. 

Mar.  22 

Charles  Leidl 

Feet. 
10.10 
9.56 
15.93 
14.19 
14.78 
16.11 
15.70 
17.45 
16.92 

Sec.- ft. 
4,030 
3,360 
11,700 
9,560 
10,500 
12.400 
12,200 
15,000 
13,500 

June    8 

17 

18 

19 

20 

30 

July     1 

Aug.  26 

Sept.  30 

Charles  Leldl 

Feet. 
18.07 
14.38 
14.13 
13.70 
13.53 
13.17 
12.61 
3.12 
2.06 

Stc.-ft. 
15.5O0 

llay    3 

do 

do , 

9,770 

Julie    3 

do 

.do 

do 

.do 

9,400 
8  STO 

do 

do 

do 

do 

do 

do 

H.  J.  Tompkins 

do 

Charles  Leldl 

8.510 

8,090 
6,030 

do 

53 

Daily  discharge,  in  second-feet,  of  Tuolumne  River  above  La  Grange  dam,  near  LaGrange^ 
Cal.,for  the  year  ending  Sept.  30, 1915. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3,060 
3,330 
4,110 
4,670 
4,110 

3,420 
3,060 
3,060 
3,060 
3,700 

4.670 
5.700 
6,260 
5.170 
4,670 

5,  WO 
6,260 
7,560 
8.310 
8,760 

8,010 
7,260 
6,400 
5,430 
5,040 

4,550 
4,330 
6,040 
5.300 
5,300 

4,330 
3,600 
3,240 
3,240 
3,700 

3,600 
3,900 
4,440 
4;  440 
5,040 

7,260 
10,400 
14,900 
8,910 
7,110 

8.010 
12,100 
11,600 
8,460 
6,820 

5,700 
6,700 
6,540 
8,010 
7,560 

6,820 
9,360 
12,300 
12,000 
11.800 
12,600 

14,600 
13,800 
11,500 
9,360 
9,510 

11,000 
12,700 
13,800 
14,300 
12,900 

12,100 
9,360 
7,710 
7,710 
8,910 

9,360 
9,210 
8,910 
8.310 
7,560 

7,710 
8,160 
8,010 
7,710 
6,960 

5,980 
6,400 
6,960 
7,260 
6,820 

6,820 
6,820 
6.820 
6,400 
5,700 

3,800 
3,420 
3,510 
4,000 
4,110 

4,440 
4,220 
3,700 
3,240 
2,610 

2,280 
2,060 
1,780 
1,630 
1,670 

1,540 
1,920 
2,360 
2,360 
i;780 

1,430 
1,360 
1,330 



150 

2 

159 

3 

173 

4 

175 

5 

170 

6 

170 

7 

150 

8 

145 

9 

10 

11 

12 1 

13 

14 

15 

16 .^ 

1?::: :     :^  :   :           : :     : :: 

18 

19 

3,150 
3,240 

3,420 
3,700 
4,000 
4,440 
4,330 

4,000 
3.240 
4,550 
6,840 
4,220 
3,330 

20 

21 

22 

23 

24 

25..     - 

193 

203 
194 
178 
165 
150 
146 

26 

27 

28 

29 ; 

30 

54 

31 

Note. — Discharge  determined  from  a  well-defined  rating  curve.    July  29  to  Aug.  24  well  1 
Sept.  9^30  stage  was  below  bottom  o(  well. 


)  sflted  up; 


'Monthly  discharge  of  Twolumne  River  above  La  Grange  dam,  near  La  Grange,  Cal.,/or 
the  year  ending  Sept.  30,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Acca> 

Maximum. 

Minimum. 

3,150 
3,060 
3,24Q 
5,980 
1  .^•v) 

Mean. 

racy. 

Mfif,  19-91 

5,840 
8.760 
14,900 
14.600 
6.820 

3,960 
6,150 
7,530 
9,490 
3,320 

102,000 
306,000 
463.000 
565,000 
184,000 

A. 

April 

A. 

May.::::.:::::::::.:::.:.:.:::::::: : : : :     : 

A. 

June 

A. 

July  1-28 

A. 

The  period 

1 

1,620,000 

*^^                                                                                             1 
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Combined  daUy  dUcharge,  in  seoond-feet,  of  Tuolumne  River  above  La  Orange  dam  and 
Ybaemite  Power  Co.^i  canaly  near  La  Orangey  Cat. ^  for  the  year  ending  Sept.  SO,  1915, 


D^y. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

8,120 
8,390 
4,170 
4,730 
4,170 

3,470 
3,120 
3,120 
3,120 
3,710 

4,730 
6,760 
^320 
6^230 
4,730 

6,100 
6,320 
7,660 
8  310 
8,820 

8,070 
71320 
6,460 
6  490 
6,100 

4,650 
4,390 
6  100 
6,360 
6  360 

4,390 
3,600 
3300 
3,300 
8;  760 

3,660 
3,960 
4,600 
4600 
5,100 

7,320 
10,500 
15,000 
8^970 
7,170 

8,070 
12,200 
11,700 
8^520 
?880 

5,760 
5,760 
6,600 
8,070 
7,620 

6,880 
9,420 
12  400 
12,100 
11^900 
12,700 

14,700 
13,900 
11,600 
0,430 
0;580 

11,100 
12,800 
13^900 
14,300 
13;  000 

12,200 
0,420 
7^770 
7^770 
.  8,070 

0,420 
9270 
8,970 
8,370 
7;620 

7,770 
8;  220 
8,070 
7,770 
7,020 

6,040 
6,460 
7,020 
7,320 
6,880 

6,880 
6,880 
6880 
6,'460 
5,700 

8,860 
8,480 
8,570 
4,060 
4,170 

4,500 
4  280 
8,700 

2,670 

2,840 
^1» 
r,840 
1,600 
i;630 

1,600 
1980 
2,390 
2,420 
1,840 

1,490 
1  420 
1,300 

221 

1 

221 

8 

234 

4 

287 

5 

232 

6 

232 

7 

212 

8 

207 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

8,210 
3,300 

3,480 
3,760 
4,060 
4  500 
4,300 

4,000 
3,300 
4,610 
6,880 
4  280 
3,390 

30 

a 

22 

23 

24 

X 

265 

966 
256 
240 
227 
212 
206 

26 

27 

28 

29 

30 

113 

a 

NoTB. — Sm  page  182  for  daily-discharge  table  for  Yosemite  Power  Co.'s  canal. 

Ccfmbined  monthly  discharge  of  Tuolumne  River  above  La  Orange  dam  and  Yosemite 
Power  Co.  s  canal,  near  La  Orange,  Cal.yfor  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

Man^  f  ft-fli 

6,880 
8,820 
15,000 
14,700 
6,880 

3,210 
8  120 
8300 

1,390 

4,020 
5,210 
7600 
0,560 
3,380 

104,000 

AnriL 

310,000 

M^y;::::. ::::::::::::.::::::::::::::::::::::::::::::::: 

467,000 
500,000 

JmiB 

July  1-28 

188,000 

The  pwiod 

1.640.000 

Note.— See  page  182  for  monthly  discharge  table  for  Yosemite  Power  Co.'s  canal. 

TUOLITMITE  BIVSB  AT  LA  QRAVaB  DAM,  HSAB  LA  QRAVOB,  CAL. 

Xx>CATioN.— In  the  NE.  i  SE.  i  sec.  17,  T.  3  S.,  R.  14  £.,  at  La  Grange  dam,  about 
1}  milee  northeast  of  La  Grange,  Stanislaus  County. 

I>RAiNAQE  AREA.— 1,500  square  miles. 

Kbcoros  available.— August  30, 1895  to  September  30, 1915. 

Gage. — ^Fiadnted  on  rock  ledge  on  right  bank  80  feet  above  dam;  read  twice  a  day  by 
F.  A.  Townsend.  2iero  of  gage  is  at  average  elevation  of  crest  of  dam.  Until 
March  31, 1908»  the  station  was  located  at  the  wagon  bridge  at  La  Grange. 

DxscBABos. — Computed  by  use  of  weir  formula  from  gage  heights  showing  depth  of 
water  on  creast  of  curved  masonry  diversion  dam.  Coefficient  was  determined 
from  current  meter  measurements  made  at  highway  bridge  at  La  Grange,  cor- 
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rected  to  give  dlBchaige  at  dam.  To  obtain  the  total  flow  of  Tuohimne  Biver 
above  La  Grange  dam  it  is  neceasary  to  combine  the  flow  over  the  dam  with  the 
discharge  of  Modesto,  Turlock,  and  Yosemite  Power  Go.  's  canals. 

Channels  and  contbol. — ^River  bed  composed  of  gravel  and  boulders.  Dam  is  a 
permanent  control. 

Extremes  of  discharge. — Mft-Hmnm  stage  recorded  during  year,  7.1  feet,  May  13 
(discharge,  17 ,200  second-feet) ;  there  was  no  flow  over  dam  during  most  of  October, 
November,  December,  August  and  September. 

1907-1915:  Maximum  stage  recorded,  16.45  feet,  on  the  morning  of  January  31, 
1911;  crest  of  flood  from  high-water  mark  on  gage  (dischaige,  60,300  second-feet); 
there  was  no  flow  over  dam  for  long  periods  each  year. 

DivERsiONs.—Modesto  and  Turlock  canals  divert  at  dam.  Yosemite  Power  Co.'s 
canal  heads  13  miles  above  the  dam  and  returns  its  water  below  the  dam,  about 
half  a  mile  above  the  bridge  at  La  Grange.  There  is  also  a  diversion  from  Soulh 
Fork  of  Tuolumne  River  at  Harden  ranch,  for  irrigation. 

Regulation.— At  low  water,  the  small  amount  of  storage  behind  La  Grange  dam 
affects  the  flow. 

Agcuract. — ^Results  good  except  at  extremely  low  water.  The  combined  flow  of 
river  and  canals  is  affected  by  seepage  through  dam  and  from  canals,  by  the  use 
of  flashboards  on  the  dam  for  a  short  period  during  the  low-water  flow,  by  the 
small  amount  of  water  that  is  occasionally  spilled  from  canals  at  the  waste  gates 
above  the  gaging  stations,  and  by  the  water  discharged  through  the  ports  and 
sand  gates  in  the  dam  during  certain  periods  of  the  year. 
The  following  discharge  measurement  was  made  by  Charles  Leidl:  March  21,  1915, 

gage  height,  2.20  feet;  discharge,  3,050  second-feet. 

Daily  ducharge,  in  second-feet,  of  Tuolumne  River  over  dam  near  La  Grange,  Col.,  for  the 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

F.b. 

Mar. 

Apr.   May. 

June. 

July. 

1 

274 
229 
320 

'I 

229 
229 

213 
421 
421 

630 
421 
476 
747 
689 

530 

680 

630 

2,460 

1,110 

648 
530 
530 
530 
421 

421 
421 
443 
421 
530 

530 
689 
2,960 
2,960 
2,560 
1,920 

5,180 
6,180 
4,700 
2,460 
2,000 

1,740 
1,500 
2,180 
9,810 
5,670 

5,180 
3,370 
2,090 
1,680 
1,500 

1,500 
3,800 
3,370 
2950 
4,940 

3,680 
2,950 
2,560 
2,280 
2,280 

2,000 
1,830 
8,800 

2,560 
2,000 
1740 
1,500 
1,340 

1,180 

1,040 

906 

710 

680 

370 
149 
81 
240 
476 

906 
1,260 
1,680 
1,680 
1,660 

2,750 
2,950 
2,560 
2,660 
2;  460 

2,090 
1,740 
2,750 
4,240 
2  460 
1,660 

1,500 
1,660 
2,370 
2,950 
2,460 

1,830 
1,680 
1,740 
1,660 
2,180 

3,870 
4,470 
4,700 
4,020 
8,870 

8,800 
4,940 
6,180 
7  240 
7,620 

6,180 
5,670 
5,180 
4,020 
8;680 

2,960 
2,660 
8,160 
8.370 
3,800 

2,370 
1830 
1,420 
1680 
1,830 

1,660 
2,000 
2,460 
2,280 
2;960 

4,700 
7  800 
13,800 
7,240 
5,180 

6,180 
9,510 
10,100 
6,970 
5,180 

4,240 
4,240 
4,940 
6,180 
5,670 

5,180 
8,080 
11,400 
10,700 
10,700 
11,400 

13,800 
12,800 
10,100 
7,800 
8,360 

9,810 
11,700 
U,800 
12,700 
11,700 

10,400 
7240 
5,670 
6,670 
6)970 

7,520 
6,970 
6,440 

5,920 

5,420 
5,920 
6,180 
5,920 
5,420 

4,240 
8,800 
4,470 
5,180 
5,180 

4.470 

2 

4940 
4.700 

3 

4 

4.470 

5 

8,580 
2,370 

6 

7 

1490 

i!4ao 

8 

9 

1,800 

10 

i;740 
2.000 

U 

12 

2S0 

13 

1.600 

14 

772 

15 

16 

1,680 
910 

17 

18 

760 

19 

0 

20 



0 

21 

0 

22 

213 

229 

'  213 

229 

213 
166 
166 
149 
189 
229 

0 

23 1 

SO 

24:::::::::::::::::::i:.::  : 

70 

26 

60 

25 

0 

27 

0 

28  . 

0 

»::::::::::::::::::::::::::: 

0 

30 

0 

31 

220 

0 

Note.— Discharge  determined  from  a  rating  curve  developed  from  current  meter  disdiarge 
ments  and  from  the  weir  formula  Q-905hi.    Flashboards  on  dam  July  17, 18.  and  23-26;  disdiarge 
mated.    No  flow  over  dam,  Oct.  1-30,  Nov.  6  to  Dec.  21 ;  July  19-22,  and  July  26  to  Sept.  30. 
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Monthly  discharge  of  Tuolumne  River  over  dam  near  La  Orangey  Cal.,for  the  year  ending 

Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum.   MInimnm.      Mean. 


Run-ofT 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

Deoemher 

January 

February 

March... 

r:::::::::: 

Jane 

July 

August 

September. 

The  year 


220 
320 
229 

2,950 
9,810 
4,240 
7,520 
13,300 
13,300 
4,040 
0 
0 


13,300 


0 

0 

0 

213 

1,500 

81 

1,500 

1,420 

3,800 

0 

0 

0 


7.4 
82.2 
64.3 
835 
3,320 
1,620 
3,670 
5,780 
7,700 
1,360 
0 
0 


2,010 


455 

1,020 

3,050 

51,300 

184,000 

09,600 

218,000 

355,000 

458,000 

83,600 

0 

0 


1,460,000 


Combined  daily  discharge,  in  second-feet,  of  Tuolumne  River  and  three  amals  near  La 
Grange,  Cal.,for  the  year  ending  Sept.  SO^  1915. 


Day. 


Oct. 

Nov. 

176 

336 

170 

201 

164 

382 

158 

177 

132 

91 

136 

62 

123 

62 

115 

68 

115 

0 

110 

18 

62 

62 

62 

62 

0 

62 

47 

62 

62 

62 

0 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

62 

63 

62 

64 

62 

62 

62 

62 

62 

62 

201 

Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.    Sept. 


1. 
2. 
3. 
4. 
6. 

«. 
7. 
8. 
9. 
K). 

U. 
12. 
U. 
14. 
U. 

16. 
17. 
IS. 
19. 

ao. 

21. 
23. 

a. 
at. 
%. 

as. 

17. 

as. 

29. 
30. 

a. 


62 
62 
53 

56 
6 
50 
62 
56 

62 
50 
62 
62 
2 

62 
62 
62 
62 
62 

62 
275 
201 
275 
283 

270 
227 
227 
211 
251 
201 


291 
295 
311 

484 
480 

589 
480 
538 
791 
603 


667 

634 

2,560 

1,210 


502 
634 
634 
525 

525 
518 
505 
483 
605 

631 
693 
3,040 
3,080 
2,640 
2,000 


5,270 
6,260 
4,770 
2,550 
2,100 

1,840 
1,670 
2,350 
9,860 
5,720 

5,210 
3,420 
2,250 
2,080 
1,900 

2,260 
4,620 
4,220 
3,400 
5,220 

3,870 
3,250 
2,860 
2,580 
2,580 

2,400 
2,230 
4,230 


2,980 
2,530 
2,320 
2,260 
2,160 

2,060 
2,000 
1,860 
1,800 
1,720 

1,600 
1,560 
1,620 
1,780 
2,010 

2,370 
2,730 
3,050 
3,110 
3,260 

4,060 
4,260 
3,800 
4,370 
4,420 

3,770 
3,390 
4,380 
5,700 
4,070 
3,390 


3,160 
3,320 
4,020 
4,470 


3,460 
3,130 
3,180 
3,060 
3,500 

4,500 
5,600 
5,810 
5,050 
4,500 

4,930 
6,150 
7,350 
8,450 
8,860 

7,460 
7,020 
6,580 
5,430 
5,040 

4,450 
4,160 
5,110 
5,320 
5,810 


4,400 
3,930 
3,670 
3,830 
4,080 

3,910 
4,230 
4,690 
4,490 
5,160 

6,890 
9,850 
15,300 
9,250 
7,210 

8,190 
11,400 
11,600 
8,450 
6,840 


14,800 
13,900 
11,700 
9,430 
9,150 

11,400 
13,100 
14,200 
14,700 
12,800 

12,100 
9,420 
7,940 
7,980 
9,260 

9,790 
9,220 
8,660 
8,760 
8,240 


6,040     7,750 
6,040  I  8,240 


6,740 
7,840 
7,180 


9,560 
12,900 
12,200 
12,200 
12,900 


8,450 
8,190 
7,730 

6,540 
6,110 
6,780 
7.490 
7,490 


6,700 
7,300 
7,040 
6,850 
5,920 

4,730 
3,810 
3,810 
3,880 
4,150 

4,410 
4,680 
4,070 
3,680 
3,190 

2,740 
2,540 
2,340 
2,140 
2,050 

1,940 
2,230 
2,270 
2,410 
2,410 

2,000 
1,790 
1,270 
1,020 
933 
837 


635 
689 
644 
626 
505 

671 
537 
517 
405 
440 

301 
415 


354 

342 

845 
330 
306 
287 

260 
255 
245 
244 
237 

245 
245 
223 
212 
192 
191 


102 
104 
107 
107 
104 

104 
104 
104 
05 
98 


02 
02 
02 
62 

0 
50 
50 
64 
33 

48 
02 
02 


02 
02 
01 

87 


NOTB.~Amoant  of  water  discharged  through  ports  in  dam  and  spillways  of  canals  unknown  and  not 
inchided  in  record.  Turlock  canal  spilled  water  Oct.  10, 11,  22,  and  23,  and  Dec.  5-22.  Both  ports  open 
Oct.  12, 13, 15^1,  Nov.  1-25, 28-30,  Dec.  1-22. ,  One  port  open  Sept.  4-15.  Both  ports  open  Sept.  16-18  and 
**    "  '     *  "    "    ■         '  *  •     ."  -    ^  J  canal,  p.  I  ' '"  "*"  ''   '  '"--•-'         *  --"  -    - 


SO.  See  D.  1S4 16r  daily  dis^arge  table  oi  Modesto  c 
tbit  of  Yosemite  Power  Co.'8  canaL 


,  185  for  that  of  Turlock  canal,  and  p.  182  for 
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Combined  monthly  discharge  of  Thiolumne  River  and  three  canals  near  La  Grange y  Cat., 
for  the  year  ending  Sept.  SO,  1915. 

[Drainage  area,  1,500  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 

incnes  on 

drainage 

area. 


Total  in 
acr^-feet. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year. 


291 

382 

293 

3,040 

9,860 

5,700 

8,860 

15,300 

14:800 

7^300 

689 

197 


0 

0 

2 

291 

1,670 

1,560 

3,060 

3,670 

6,110 

837 

191 

0 


90.3 
90.8 
122 
912 
3,610 
2,920 
5,100 
7,670 
9,710 
3,390 
383 
96.3 


0.060 
.061 
.061 
.608 
2.41 
1.95 
3.40 
6.11 
6.47 
2.26 
.255 
.064 


0.07 

.07 

.09 

.70 

2.51 

2.25 

3.79 

5.89 

7.22 

2.61 

.29 

.07 


5,650 

5,400 

7,500 

56,100 

aoo,ooo 

180,000 
303,000 
472,000 
678,000 
208,000 
23,600 
5,730 


15,300 


0  I    2,820 


1.8 


25.56 


2,040,000 


Note.— See  p.  184  for  monthly  discharge  table  of  Modesto  canal,  p.  186  for  that  of  Turlock  canal,  and  p. 
183  for  that  oTYosemite  Power  Co.'s  canal. 

CHERST  CRESK  NEAB  SEQUOIA,  CAL. 

Location.— In  the  SW.  }  sec.  28,  T.  2  N.,  R.  19  E.,  in  StanislauB  National  Forest,  at 

abandoned  sawmill  camp,  3  miles  by  trail  from  Lake  Eleanor,  and  about  13  mileB 

north  of  Sequoia,  Tuolumne  County. 
Drainage  area. — 114  square  miles  *  (above  dam  site  in  sec.  5,  T.  1  N.,  R.  19  E.). 
Records  available. — April  1,  1910,  to  September  30,  1915. 
Gage. — Gurley  printing  water-stage  recorder  on  right  bank  800  feet  above  site  of  old 

suspension  bridge.    Original  gage  was  a  Lietz  graph  waternstage  recorder  at  the 

bridge.    It  was  moved  upstream  to  present  site  (new  datum)  October  22,  1913, 

and  replaced  by  the  present  gage  (same  datum)  November,  30,  1914. 
Discharge  measurements. — Made  from  bridge  or  by  wading.    Bridge  collapsed 

shortly  before  March  24,  1915.    On  this  date  a  cable  and  car  was  installed  10  feet 

upstream  from  bridgia  site. 
Channel  and  control. — Channel  is  fine  gravel  and  sand  which  shifts  slightly,  but 

control  is  a  solid  rock  dike  except  at  right  bank,  where  it  is  gravel  and  small 

boulders.    Point  of  zero  flow  is  at  gage  height  0.4  foot. 
Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 

8.55  feet  at  9.30  p.  m.  June  8  (dischaige,  determined  from  extension  of  rating 

curve,  3,990  second-feet);  minimum  stage  from  water-stage  recorder,  0.86  foot, 

September  26  to  30  (dischaige,  1.5  second-feet). 
1910-1915:  Maximum  mean  daily  discharge,  7,000  second -feet  January  30,  1911 

(maximum  stage  imknown);  no  flow  September  6  to  12,  1910. 
Winter  flow. — Stream  freezes  over  at  gage  but  not  at  control.    No  effect  of  ice  upon 

the  stage-dischaige  relation  has  been  detected. 
Diversions  . — None . 
Regulation  . — None . 
Accuracy. — Results  excellent. 

1  Freeman,  J.  R.,  The  Hetch  Hetchy  water  supply  for  San  Francisco,  p.  24, 1912. 
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Dwharge  measurements  of  Cherry  Creek  near  Sequoia,  Cal.,  during  the  year  ending  Sept, 

SO,  1915, 


Date. 

Made  by- 

Gage 
heljjt. 

Dti- 
(Aarge. 

Date. 

Madeby- 

h^t. 

Dis- 
charg*. 

Nov.  30 

T/ftillCT  liCC ............. 

Feet. 
1.40 
2.08 
2.02 
2.14 
1.94 
3.07 
4.97 
4.36 
3.43 

See.^t. 
24 
83 
75 

I  May  24 
27 
20 

C.  P.  Firestone 

Feet. 
5.06 
6.65 
5.01 
4.70 
4.72 
1.40 
.01 
.86 

1  600 
1,710 

Dae  13 

do .  .  .. 

do 

16 

do 

do 

Lasley  Lee 

Jan.  15 

.  ...do 

99  1   June  25 

66  1              25 

387  1    Aug.  13 

1, 190  1   Sept.  12 

884  |i             28 

1,170 

Apr.  18 
May  Itt 

21 

do 

do 

do 

C.  P.  Firestone 

do 

do 

do 

C.J.Emerson 

1,110 
'  25 
2.6 
l.I 

do 

503  j 

Daily  discharge  J  in  second-feet,  of  Cherry  Creek  near  Sequoia,  CaL,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

6.4 
6.1 
6.5 
6.2 

4.6 
4.0 
5.5 

17 

11 

7.0 
5.8 
4.6 
4.0 
3.8 

3.4 
3.4 

37 

22 
191 

110 
103 
103 
101 
79 

69 
66 

63 
139 
421 
204 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

191 
252 
164 
126 
90 

81 
60 
50 
50 
44 

40 
36 
34 
31 
20 

26 
24 
22 
20 
18 

17 
16 
15 
15 
14 

13 
13 
24 
33 
24 

20 
20 
30 
44 
50 

60 
75 
66 
67 
60 

69 
75 
83 
72 
67 

60 
62 
67 
69 
64 

62 
56 
64 
69 
66 

63 
56 
52 
62 
59 
60 

54 
67 
81 
81 
72 

66 
63 
67 
63 
60 

70 
60 
77 
123 
77 

77 
77 
79 
84 
86 

81 
70 
64 
64 
60 

64 
120 
176 
239 
142 
144 

258 
197 
110 
115 
128 

139 
131 
139 
133 
123 

123 
120 
126 
139 
136 

216 
268 
188 
161 
139 

144 
118 
116 
113 
118 

131 
142 
153 

123 
115 
120 
136 
147 

142 
128 
126 
131 
123 

147 
153 
173 
236 
306 

360 
428 
455 
480 
512 

672 
632 
60S 
716 
674 

652 
440 
824 
604 
366 
333 

406 
528 
716 
695 
512 

402 
406 
376 
512 
605 

868 
982 
982 
737 
824 

1,060 
1,300 
1,560 
1  620 
1,500 

1,300 

1080 

'800 

758 

737 

653 
824 
1,030 
'868 
674 

501 
394 
340 
406 
413 

512 
612 
605 
780 
082 

1,560 

1,360 

1,200 

716 

846 

1,280 

1,880 

1,030 

780 

632 

612 

824 

1,030 

1,330 

800 

1,200 
1,880 
2,410 
2,180 
2,180 
2,490 

2,660 
2,250 
1,760 
1,620 
1,060 

2,410 
2,660 
2,840 
2,660 
2,410 

2,020 
1,470 
1,250 
1,620 
1,880 

1,880 
1,680 
1,680 
1,620 
1,410 

1,470 
1.620 
1,620 
1,470 
1,300 

1,120 
1,220 
1,380 
1,470 
1  360 

1,360 
1,380 
1,300 
1,200 
1,000 

768 
653 
605 
780 
802 

846 
802 
716 
632 
407 

425 
376 
310 
278 
261 

255 
258 
278 
362 
302 

223 
167 
131 
106 
88 
75 

64 
66 
61 
48 
44 

41 
39 
37 
84 
32 

29 
27 
25 
23 
22 

20 
18 
18 
16 
16 

13 

12 

11 
9.8 
0.0 

7.8 
7.4 
6.4 
6.1 
6.5 
6.2 

4.3 

2 

4.3 

3 

4.0 

1 

3.6 

5 

8.4 

6 

8.S 

8.0 

8 

2.8 

9       

2.6 

10. 

2.4 

11 

2.2 

a 

2.2 

13 

2.0 

11 

2.8 

u 

2.4 

11 

2.2 

17 

2.0 

1^ 

2.0 

19 

20. 

1.0 
1.8 

21 

1.8 

C 

a 

21 

25 

1.8 
1.8 
1.6 
1.6 

1 

35. i 

27 

1.5 
1.5 

P 

1.5 

» i 

10 1 

a 

1.5 
1.5 

NoTK. — Dfscharge  determined  from  a  well-deAned  rating  curve. 
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Monthly  discharge  of  Cherry  Creek  near  Sequoia,  Cal.,for  the  year  ending  Sept,  SO,  191 S. 


Month. 


Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

MftTimnm. 

MfatiTinTn. 

Mean. 

421 

3.4 

58.5 

3,600 

252 

13 

53.3 

8,170 

83 

20 

60.2 

8,700 

239 

54 

87.9 

5,400 

268 

110 

147 

8,160 

824 

115 

351 

21,600 

1,620 

376 

850 

50,600 

2,490 

340 

1,100 

67,600 
10?;  000 

2,840 

1,120 

1790 

1,380 

76 

559 

34,400 

6.4 

5.2 

24.3 

1,490 

4.3 

1.5 

2.37 

141 

2,840 

1.5 

423 

307,000 

Acoa- 

racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

S^tember 

The  year 


BLEA90R  CREEK  ITEAR  SEQUOIA,  CAL. 

Location.— In  the  SW.  }  SE.  }  sec.  34,  T.  2  N.,  R.  19  E.,  in  Yoeemite  National  Park, 
500  feet  above  trail  bridge,  half  a  mile  below  Lake  Eleanor,  about  12  miles  north 
of  Sequoia,  Tuolumne  County,  and  26  miles  by  trail  from  Hamiltons  Station. 

Drainage  area. — 79  square  miles  *  (above  dam  site  in  sec.  3,  T.  1  N.,  R.  19  E.). 

Records  available. — November  20,  1909,  to  September  30,  1915. 

Gage. — Lietz  water-stage  recorder  on  right  bank  with  a  vertical  staff  in  two  sections  a 
short  distance  upstream.    Original  gage  was  probably  the  staff  gage. 

Discharge  measurements. — Made  from  car  and  cable  90  feet  above  gage  or  by 
w»ding. 

Channel  and  control. — Bed  of  channel  composed  of  small  boulders.  Control  is 
fairly  permanent.  Point  of  zero  flow  is  at  gage  height  0.8  foot.  Banks  fairly 
high  and  probably  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
7.85  feet  at  3.30  a.  m.  May  13  (discharge,  1,540  second-feet);  minimum  stage,  0.94 
foot  from  4  to  6  p.  m.  September  30  (discharge,  0.7  second-foot). 

1910-1915:  Maximum  stage  recorded,  13.1  feet  January  30,  1911  (dischaige, 
5,000  second-feet);  no  flow  September  8  to  14,  1910. 

Winter  flow. — Stage-dischaige  relation  not  affected  by  ice. 

Diversions.— None. 

Regulation. —  Natural  regulation  by  Lake  Eleanor  reduces  the  fluctuations  in  stage. 

Accuracy. — Results  excellent. 

Discharge  measurements  of  Eleanor  Creek  near  Sequoia,  Cal.,  during  the  year  ending  Sept. 

SO,  1915. 


Date. 

Madeby- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
height. 

Dfe. 
charge. 

Oct.     3 

I^isley  Lee 

Feet. 
1.14 
1.43 
1.88 
1.93 
2.10 
2.32 
2.22 
2.99 
4.98 
6.89 
7.01 
7.66 

12 

41 

41 

55 

74 

64 

153 

578 

860 

1,220 

1,480 

May  13 

13 

14 

14 

15 

17 

25 

25 

July     8 

Aug.  14 

Sept.  13 

29 

Lasley  Lee 

Feet. 
7.49 
7.40 
6.33 
6.04 
5.50 
7.66 
0.53 
6.45 
8.43 
1.55 
1.11 
.09 

r^ 

Nov.  30 

Dec.  16 

Jan.     1 

12 

15 

35 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.  P.  Firestone 

1,330 

834 

801 

736 

1.460 

1,090 

Feb.    5 

Lasley  Lee 

1,030 

Mar.  24 

Adf.  17 

May  12 

13 

do 

do 

do 

C.  P.  Firestone 

m 

17 
l.l 
.4 

1  Freeman,  J.  R.,  The  Hetcb  Hetch^  water  supply  for  San  Frandsco,  p,  M,  1013. 
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DaUv  di$eharg€y  in  second-feet y  of  Eleanor  Creek  near  Sequoia^  Cal,  for  the  year  ending 

Sept.  SOy  1915. 


i>*y. 

Oct. 

Nov. 

D«c. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.5 
2.5 
2.5 
2.6 
2 

a 
a 

2 
2 
2 

2 
2 
2 
2 
1.6 

1.5 
1.5 
1.6 
1.6 
3 

7 
10 
14 
18 
20 

22 
24 
24 
25 
33 
49 

49 
59 
7« 
80 
77 

08 

45 
40 

87 
83 
29 
27 
26 

22 

21 
19 

18 
18 

17 
Ifl 
16 
16 
14 

14 
14 
13 
12 
12 

12 
13 
14 
16 
17 

18 
20 
21 
33 
27 

80 
82 
34 
86 
37 

38 
40 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
41 

40 
40 
42 
44 

47 

49 
50 
50 
51 
51 

51 
53 
56 
67 
72 

72 

71 
70 
69 
68 

66 
64 
63 
61 
62 

63 
67 
89 
110 
132 
134 

168 
202 
198 
173 
154 

141 
130 
132 
151 
152 

145 
138 
128 
122 
119 

127 
168 
179 
171 
163 

162 
142 
133 
124 
118 

117 
117 
127 

134 
130 
123 
120 
120 

119 
119 
119 
118 
117 

117 
117 
124 
145 
178 

224 

280 
346 
404 
428 

452 
503 
555 
596 
596 

542 
440 
503 
568 
452 
346 

313 
346 
464 

568 
516 

471 
426 
380 
335 
428 

568 
725 
830 
680 
596 

666 

860 

986 

1,080 

1,050 

954 
890 
740 
610 
529 

464 
440 
529 
596 
582 

464 

380 
313 
302 
313 

324 
380 
440 

477 
582 

922 

1,260 

1,400 

954 

725 

830 

1,330 

1,160 

800 

624 

629 

629 

638 

1,120 

1,060 

890 
1,080 
1,360 
1,330 
1,220 
1,220 

1,300 

1,220 

1,050 

890 

860 

954 
1.020 
1,080 
1,120 
1,020 

922 

770 
624 

582 
624 

652 
624 
596 
668 
616 

477 
477 
477 
464 
440 

404 
380 
380 
404 
416 

392 

404 
404 
392 
357 

302 
260 
226 
215 
213 

215 
222 
220 
206 
186 

166 
146 
132 
116 
102 

96 
90 

88 
87 
87 

86 
80 
72 
65 
59 
53 

47 
43 
38 
35 
33 

30 
27 
25 
2« 
22 

21 
20 

18    • 

18 

16 

15 
14 
12 
12 
11 

10 

10 
9 

8.6 
7.5 

7 

7 

7 

5.5 

5.5 

5 

4.5 

2 

4 

3 

4 

4 

3.5 

5 

3.6 

e 

3 

7 

3 

g 

3 

9 

2.5 

10 

2.5 

11 

2.6 

u 

2.6 

13 

14 

15 

M 

1.6 

17 

1.5 

18 

1.6 

19 

1.6 

ao 

1.6 

Jl 

1.6 

C 

1.6 

2S 

M 

35 

98 

r 

2S 

9 

30 

31 

NoTS. — Diadmrn  determined  from  a  well-defined  rating  curve.    Discharge  interpolated  Jan.  20-22.  28, 
and  29;  Feb.  11  and  23;  Apr.  fr-8  and  Aug.  4  and  5. 

Monthly  discharge  of  Eleanor  Creek  near  Sequoia,  Cal.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 

Discharge  In  second-feet. 

Run-ofT 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October      

Nownbcr 

49 

80 

42 

134 

202 

596 

1,080 

1,400 

1,300 

404 

47 

4.5 

1.5 
12 
12 
40 
117 
117 
313 
302 
380 
53 
5.0 
1.0 

9.24 
33.2 
32.7 
65.3 

146 

295 

621 

805 

710 

185 
18.2 
2.10 

568 

1,980 

2,010 

4,020 

8,110 

18,100 

37,000 

49.500 

42,200 

11,400 

1,120 

125 

A. 
A. 

moQoii)^   ^ ..^ 

A. 

A. 

^SSn    

A. 

JSS^::.:::: 

April 

A. 
A. 

^                            .    

A. 

ftS...:.:.: 

m 

Angnrt 

si^Hmbflr      

A. 
A. 
A. 
B. 

Tli6  year. 

1,400 

1.0 

243 

176,000 

ZVAPOBATIOV  F&OK  LASS  BLSAVOB  VBAB  SXQUOIA,  CAL. 

Location. — In  sec.  35,  T.  2  N.,  R.  19  E.,  in  Yosemite  National  Park,  about  12  miles 

north  of  Sequoia,  Tuolumne  County. 
RicoRDS  AVAILA3LB.— February  27  to  September  30,  1915. 
Equipmbnt. — Evaporation  pan  is  48  inches  in  diameter,  10  inches  deep,  hung  by 

four  tumbuckles  in  a  raft  of  cedar  logs.    Baft  is  anchored  about  1,QOO  fo^t  fron^ 

the  meaiest  ebore. 
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MxTHOD. — ^A  field  engineer  makes  observations  several  times  a  week  by  measuiing 
the  amount  of  water  he  adds  to  or  takes  out  of  the  volume  in  the  pan  in  (»rder  to 
bring  the  water  surface  in  the  pan  to  the  point  of  a  metal  cone  set  at  its  center. 
The  water  added  or  taken  out  is  measured  in  a  small  can,  the  cubical  content  of 
which  is  known.  Number  of  cans  is  reduced  to  depth  in  inches  and  that,  cor- 
rected by  the  amount  of  precipitation,  gives  amount  of  evaporation. 

Elevation. — ^About  4,700  feet  above  sea  level. 

Total  evaporation  in  inches,  since  last  day  recorded,  of  Lake  Eleanor  near  Sequoia,  Cal., 
for  the  year  ending  Sept.  SO,  1915. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.09 

'**6*ii* 

0.07 

0.25 

2 

8 

.56 

0.71 

4 

0.62 

0.64 

5 

.31 

.18 

1.77 

.59 

e 

7 

0.27 

.46 

8 

.18 

.30 

1.49 

g 

.36 

.80 
.51 

10 

.21 

.12 

.38 

.46 

.38 

11 

la;::;!!!!. .!!..!! :.:::::::::::.:!:-. 

.10 

.23 

.31 
'**'.*36* 

13 

0.19 

.33 

.71 

•  82 

14 

.25 

16 

.25 

.34 

16 

.16 

.36 

.38 

17 

.80 

18 

.21 

.49 

19 

.36 

.74 

1.10 

.38 

X 

.27 

.25 

21 

.23 

.54 



.89 

.41 

22 

23 

.43 

fi:::: :...:::::::.. 

.25 

.79 

.93 

25 

.51 

26 

0.00 

.92 

27 

.33 

.54 

28 

.28 

"".'bi' 

a.  72 

.60 

20 

.98 

30 

.11 

'**".*75' 

.48 

.41 

31 

.18 

.50 

1.03 

Total  for  month 

2.73 

2.43 

1.96 

5.55 

6.72 

7.83 

7.12 

a  Estimated. 


JAWBOHX  OREXK  HEAR  TUOLXmifZ,  OAXm 


Location.— In  the  NE.  J  sec.  33,  T.  1 N. ,  R.  18  E.,  at  Jawbone  ranger  station,  in  Stanis- 
laus National  Forest,  1  mile  above  junction  with  Tuolumne  Biver,  14  miles  south- 
east of  Tuolumne,  Tuolumne  Coimty,  and  12  miles  northeast  of  Groveluid. 

Drainage  area. — Not  measured. 

Bbcords  available. — September  13,  1910,  to  September  29,  1915  (fragmentaiy), 
when  the  station  was  discontinued. 

Gaoe. — Vertical  staff  in  two  sections  fastened  to  an  alder  tree  on  right  bank  100  feet 
below  trail  crossing;  read  once  a  day  occasionally,  by  G.  L.  Adams. 

Discharge  measurements. — ^Made  from  footbridge  about  1,000  feet  below  gage 
or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  shift  during  high  water. 

Extremes  of  stage.— Maximum  stage  recorded  during  year,  0.71  foot  AjmH  16; 
minimum  stage  recorded,  —1.40  feet  September  21. 

1910-1915:  Maximum  stage  recorded,  3.72  feet  January  30,  1911;  miT)i|n^|jj^ 
Stage  recorded,  *X.40  iwX  September  21^  1915  (record  incomplete). 
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Winter  flow. — Stage-dischai^ge  relation  possibly  affected  by  ice. 
Diversions. — Small  irrigation  ditch  at  ranger's  station  above  the  gage. 
Kegulation. — None. 
Cooperation. — Grage-height  record  furnished  by  United  States  Forest  Service. 

Data  inadequate  for  determination  qt  discharge. 

Discharge  measurements  of  Jawbone  Creek  near  Tuolumne j  Cat.,  during  the  year  ending 

Sept.  30,  1915, 


[MadebyLaaleyLee.) 

Date. 

hei^t. 

Dia. 
charge. 

Adt    5      

Fctt. 
0.68 
.71 

8ee.-ft. 
64 

^iS:::::::::::::::::::::;:::::. ::::::::::::..:::::...:::. :.:..::.:..:: :. 

66 

Daily  gage  height,  infect,  of  Jawbone  Creek  near  Tuolumne,  Cal.,  for  the  year  ending 

Sept.  30y  1915. 


D»y. 

Apr. 

July. 

AUR. 

Sept. 

Day. 

Apr. 

July. 

Aug. 

Sept. 

,        

'._ J._.     .. 

16 

a7i 

2 !- i 

17 

-1.15 

3       

< 

18 

-1.33 

4                 

■6.58* 

-1.26 

-1.37 

19 

-1.20 

5.. I 

20 



( 

21 

-1.40 

7         

-1.30 

-1.38 

22 

-1.22 

8 

21 

9           

,  -1.08 

24 

-1.33 

10 

-1.30 

-1.38 

25. 

11 

26 

-1.25 

-1.35 

-1.38 

U               





—1.12 
-1.12 

-1.38 

27 

11.:: 

28 

14   

-1.30 

■'-i.38 

29 

—1.38 

15 

-1.15 

30 

-1.36 

31 

-1.25 

SOTTTH  FORK  OF  TUOLXnfNE  RIVER  NEAR  SEQUOIA,  CAL. 

LocATioK.— In  the  NW.  J  sec.  31,  T.  1  S.,  R.  19  E.,  at  highway  bridge  at  sawmill  600 
feet  above  Hazel  Green  Creek,  1  mile  above  intake  of  Golden  Rock  ditch,  and  3 
milee  west  of  Sequoia,  Tuolumne  Coimty. 

Drainage  area. — ^Not  measured. 

Records  available.— January  11,  1914,  to  September  30, 1915. 

Gaqs. — ^Vertical  staff  fastened  to  downstream  end  of  right  abutment  of  bridge;  read 
twice  a  day  by  J.  J.  Scofield. 

Ducharoe  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Chankkl  and  CONTROL. — Gravel  and  boulders;  apt  to  shift  during  high  water 
Both  banks  are  high,  but  right  bank  may  be  overflowed  at  extremely  high  water. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.5  feet  at  7  a.  m. 
May  13  (discharge,  980  second-feet);  minimum  stage  recorded,  1.20  feet  October  1 
to  19  (discharge,  8.7  second-feet). 

1914-15:  Maximum  stage  recorded,  8.0  feet  at  7  a.  m.  and  5  p.  m.  January  25, 
1914  (discharge,  3,510  second-feet,  determined  from  extension  of  rating  curve 
and  may  be  subject  to  error);  minimum  state  recorded,  1.20  feet  August  17  to 
September  18  and  September  20  to  October  19,1914  (discharge,  8.7  second-feet). 

Wdtfer  plow. — Stage-disCharge  relation  not  affected  by  ice. 
786"— IS— wsp  411 12 
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Diversions. — None  above  the  station. 
Regulation. — ^None. 
Accuracy. — ^Results  good. 

Cooperation. — Gage-height  record  furnished  by  Yoeemite  Power  Co.,  through  H.  A. 
Kluegel,  chief  engineer. 

Discharge  measurements  of  South  Fork  of  Tuolumne  River  near  Sequxna^  Cal.,  during  the 

year  ending  Sept.  SO^  1915. 


Date. 

Madeby- 

Gage 

Dis- 
charge. 

Date. 

Madeby- 

hd^t. 

Dl»- 
charge. 

Apr.  21 
JiUy  3 

rivirlf^  T^dl 

Feet. 
2.09 
2.00 

74 

July  28 

H.  D.  McGlashan 

Feet. 
1.66 

Sec.-fi. 
31 

Daily  discharge^  in  second-feet j  of  South  Fork  of  Tuolumne  River  near  Sequoia^  Cal.,/or 
the  year  ending  Sept.  SOy  1915. 


Day. 

Oct. 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.7 
26 

22 
12 
10 
0.6 
11 

11 

10 
9.6 
9.6 

18 

14 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

18 
14 
18 
13 
12 

11 
11 
10 
10 
10 

0.6 
9.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
9.6 

13 

13 

10 

10 
11 
17 
19 
18 

14 
16 
11 
13 
18 

16 
13 
18 
13 
13 

19 
19 
16 
16 
18 

16 
18 
18 
17 
17 

17 
16 
16 
15 
15 
15 

15 
15 
16 
18 
19 

19 
16 
17 
23 
18 

19 
19 
18 
66 
32 

22 
22 
22 
22 
20 

19 
18 
18 
17 
20 

18 
33 
82 
160 
76 
62 

118 
182 
74 
57 
52 

49 
44 
98 
144 
112 

89 
63 
55 
M 
54 

118 
232 
144 
106 
98 

79 
75 
71 
69 
70 

70 
71 
86 

76 
09 
09 
74 
69 

66 
75 
75 
77 
71 

60 
70 
71 
86 
101 

114 
130 
132 
136 
144 

144 
156 
160 
160 
156 

150 
129 
374 
290 
206 
182 

171 
182 
182 
194 
171 

148 
148 
142 
144 
171 

194 
219 
206 
194 
182 

206 
246 
260 
290 
290 

306 
260 
246 
206 
206 

194 
182 
194 
232 
219 

194 
160 
171 
194 
206 

194 
206 
232 
246 
232 

322 
322 
920 
512 
430 

450 
804 
603 
470 
374 

339 
322 
339 
491 
411 

430 
580 
557 
450 
470 
512 

491 
470 
392 
339 
356 

430 
450 
450 
392 
339 

246 
260 
206 
232 
232 

219 
182 
182 
171 
160 

156 
150 
144 
130 
121 

112 
107 
101 
96 
92 

89 
92 
82 
74 
66 

64 
64 
64 
62 
58 

55 

53 
52 
49 
45 

43 
43 
43 
41 
39 

38 
35 
34 
34 
32 

30 
30 
30 
30 
30 
30 

26 
26 
26 
26 
26 

26 
26 
20 
20 
19 

19 
19 
19 
19 
19 

19 
19 
19 
15 
15 

15 
16 
16 
16 
16 

16 
16 
16 
13 
13 
13 

13 

2 

13 

3 

13 

4 

13 

5 

13 

6 

13 

7 

13 

8 

13 

9 

13 

10 

13 

U 

13 

12 

13 

13 

13 

14 

13 

15 

13 

16 

13 

17 

13 

18 

13 

19 

10 

20 

10 

21 

10 

22 

10 

23 

10 

24 

10 

25 

13 

26 

13 

27 

13 

28 

13 
13 

29 

30 

13 

31 

NoT£.— Discharge  determined  from  a  rating  curve  well  defined  below  400  second-feet. 
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MofUhkf  dMiarge  of  South  Fork  of  Tuolumne  River  near  Sequoia^  Cat.  y  for  the  year 

ending  Sept,  SO,  1915, 


Month. 


October 

Norember 

December 

Janoary 

February 

Ilarch 

g:::::::::: 

Jane 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum. 


20 

14 

19 

160 

332 

374 

806 

030 

491 

92 

36 

13 


8.7 
9.6 

10 

15 

44 

66 
142 
160 

92 

30 

13 

10 


Mean. 


10.6 

las 

15.7 
81.0 
90.5 

125 

206 

392 

347 
49.4 
19.0 
12.4 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


652 

635 

965 

1,910 

5,030 

7,690 

12,300 

34,100 

14,700 

3,040 

1,170 

738 


920 


8.7  I 


101 


72,900 


GOLDSir  BOOK  DITOH  HSAB  SEQUOIA,  OAL. 

Location. — ^In  sec.  35,  T.  1  S.,  B.  18  £.,  about  800  feet  below  diversion  dam  on  South 

Fork  of  Tuolumne  Biver,  and  4  miles  west  of  Sequoia,  Tuolumne  Ck>imty. 
Records  ayailablb.— January  1, 1914,  to  June  30, 1915. 
Cage. — Vertical  staff  fastened  to  left  side  of  flume  800  feet  below  headgate;  read  once 

a  day  by  an  employee  of  Yosemite  Power  Co. 
DiBCELABOB  MBASURSMBNT8. — Made  from  foot  plank  across  flume  at  gage. 
Channbl  and  control. — ^Rectangular  wooden  flume  in  cut. 
EzTRBMBs  OF  DiscHAROE. — Maximum  stage  recorded  during  year,  2.0  feet  a  number 

of  times  this  season  (discharge,  34  second -feet);  no  flow  November  J  4  to  22. 
Accuracy. — ^Results  good. 
Cooperation. — Gage-height  record  furnished  by  Yoeemite  Power  Co.,  through  H.  A. 

Klu^el,  chief  engiaeer. 

The  water  is  now  used  for  irrigation  around  Groveland,  but  was  formerly  used  for 
mining. 

Diatharge  meaawrementt  of  Golden  Rock  ditch  near  Sequoia ,  Cal. ,  during  the  year  ending 

Sept.  SOy  1915. 


Date. 

Ifadeby- 

he^t. 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

Dis- 
charge. 

Oct.  30 
Apr.  31 

Yosemlte  Power  Co. . . . 
CharleflLeidl 

Feet. 
1.35 
L95 

81 

July    6 

H.  J.  Tompkins 

Feet. 
1.65 

Sec.-fl. 
33 
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Daily  discharge,  in  second-feet,  of  Golden  Rock  ditch  near  Sequoia,  Cat.,  for  the  year  end- 
ing Sept.  SO,  1915, 


Day. 


I 
2 
3 
4 
5 

6 
7 
R 
9 
10. 

11. 
12. 
13 
14 
15 

16 
17 
18 
19 
20, 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Oct. 


a6.6 
6.2 
6.2 

06.9 
7.6 

«7.8 
8.0 
8.0 
8.0 

«8.0 

8.0 

07.1 

6.2 

6.2 

«6.2 

6.2 
a6.8 
a7.4 

8.0 
ol2 

15 
a  12 

10 
a  10 
«10 

10 
olO 

10 
a  12 

14 

12 


Nov.   I    Dec. 


11 
14 
11 
11 
11 

10 

«9.7 

fl9.4 

9.1 

fl9.l 

a9.1 

a9.1 

9.1 

.0 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 

8.0 
O8.0 

8.0 

O8.0 

8.0 

O8.0 

O8.0 

8.0 


10 

oil 

11 

21 

a  18 

a  16 

14 
a  14 

13 
ol3 

13 
10 
a9 
8 
15 

13 

15 
a\\ 

13 
a  12 

11 

ol3 

15 

8.4 
13 

13 

ol3 
a  12 

12 

13 

13 


Jan.       Feb. 


13 

13 
«13 
0  14 

15 

15  ' 
13 
a  12 
11 
18 


31 
a  31 


31 
«30 

29 
a28 

26 

26 
26 
27 
32 
a30 


14 

27 

a  14 

27 

14 

027 

ol9 

27 

24 

028 

21 

29 

15 

o30 

13 

31 

a  16 

29 

18 

a28 

a  16 

27 

15 

o27 

a  15 

27 

16 

a27 

18 

27 

a20 

27 

21 

26 

24 

a26 

31 

a26 
26 
27 
27 

026 

26 

a26 

26 

26 

a26 

26 
26 
26 
a26 
27 

27 
27 
29 
27 
29 

29 
029 
29 
31 
31 

31 
a  32 

34 
a27 

20 
a20 


Mar.   I   Apr.      May.     June. 


20 
26 
27 
28 
27 

o27 
27 
27 

a28 
29 

31 

31 

o31 

o32 

32 

34 

34 

a34 

34 


32 
a  32 
32 
31 
31 

a  31 
31 
31 

a  31 
31 


•  30 
29 
29 

a30 
31 

29 

•  30 
31 
31 

0  31 

32 
a32 

31 
o31 

32 


34 
a24 

15 
•15 

15 
020 

24 
a26 

29 

a28 
27 
27 

028 
29 
34 


a  Interpolated. 
NoTK.— Discharge  determined  from  a  well-definod  rating  curve. 


No  record  July  1  to  Sept.  30. 


34 

o34 
34 

o34 
34 

034 
34 

034 
34 
34 

o32 
31 
31 

o3l 
31 

31 
030 

29 
023 

27 

27 

027 

26 

26 

025 

24 
024 

24 
024 

24 


Monthly  discharge  of  Golden  Rock  ditch  near  Sequoia,  Cal..  for  the  year  ending  SepL 

30,  1915. 


Month. 


Discharge  In  second-feet. 


Maximimi.   Mimmum.      Mean, 


Ron-ofl 
(total  m 
acre-feet). 


Accu- 
racy. 


October 

November. 
December.. 

January 

February. . 

March 

April 

May 

June 


The  period. 


6.2 
.0 

8 
11 
26 
20 
20 
15 
24 


«.79 
6.55 
12.9 
17.5 
27.9 
27.3 
30.1 
28.0 
29.7 


540 
390 
793 
1,060 
1,550 
1,680 
1,790 
1,720 
1,770 » 


A. 
A. 
A. 
B. 
A. 
B. 
A. 
A. 
A. 


11,300 


SOUTH  FORK  OF  TUOLXTianE  RIVER  in&AR  OROVELAITD,  CAL. 

Location. — At  South  Fork  trail  bridge,  in  Stanislaus  National  Forest,  one-fourth 
mile  above  junction  with  Tuolumne  Kiver,  about  10  miles  east  of  Groveland, 
Tuolumne  Oounty.    The  Middle  Fork  enters  about  2}  miles  above  the  station. 

Drainaos  area.— Not  measured. 

Hboords  available. — September  13, 1910,  to  September  30, 1915  (very  fragmentary). 

Gaoe. — Inclined  staff  fastened  to  a  large  bouldor  on  right  bank  about  600  feet  above 
trail  bridge.    Previous  to  May  19,  1914,  gage  was  a  vertical  staff  on  middle  pier 
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of  bridge  at  downstream  end,  and  at  same  datum.  Oage  read  by  forest  ranger 
George  Adams,  when  passing  the  station. 

DiscHAROB  MBASURBMBNTS.— Made  from'  car  and  cable  20  feet  above  bridge,  or  by 
wading. 

Channbl  and  control. — Composed  of  boulders  and  gravel;  very  rough. 

ExTREMBS  OF  8TAOB. — 1910-1915:  Maximum  stage  recorded,  between  8  and  10  feet, 
January  25,  1914.  A  camper  at  the  bridge  said  that  on  that  date  the  water 
touched  the  under  stringers  of  the  foot-bridge.  Minimum  stage  recorded,  0.35 
foot  August  24,  1912. 

Winter  flow. — Stage-discharge  relation  probably  not  affected  by  ice. 

Diversions. — ^At  Hardin  ranch,  7  miles  above  the  mouth,  water  is  diverted  for  irri- 
gation. 

Regulation. — ^A  small  amount  of  storage  is  developed  at  Hardin  ranch. 

Accuracy. — Results  good  for  days  when  gage  was  read. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  Charles  Leidl: 
April  22,  1915:  Gage  height,  5.18  feet;  discharge,  501  second-feet. 

Daily  discharge,  in  second-feet,  of  SotUh  Fork  of  Tuolumne  River  near  Grovelandy  CaL, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 

Dec. 

Jan. 

Apr. 

July. 

Aug. 

Sept. 

1 



2 

1 

8.5 

3 

,' 

4 

;  ::  1   :  : 

$ 

29 

6 



1      ' 

7 

j 



8 

1 

9 

1 



10 

:::::::':::::  :i::::::t::::::: 

11 

1 1 

12 

13 

14 

146 

15 

Day. 

Dec.  1  Ja 

in.  Apr. 

i 

July. 

Aug. 

Sept. 

16 

'    18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
7S 
29 
30 
31 

20 

1 



1     t     t 

' ' 1 1 

1 

...1 

60 

1 

i 

8  5 

soi  1 ' 

...j...^ ..::::::: 

1 :::.i ...::::': 

1      '      1      t 

1      ' 

'            1 

i::::::,:::::::::::::: :::::::::::::: :::::" 

18 :..:.::: 

' 

u 

1 

1      1 

Note.— Discharge  determined  from  a  well-deflned  rating  curve. 

TOSEMITB  POWER  OO.'S  CAKAL  VJULR  LA  O&AITOE,  OAL. 

LocATioK. — In  the  SW.  J  sec.  16,  T.  3  S.,  B.  14  E.,  at  the  short  flume  opposite  La 

Grange  dam,  just  above  waste  gate,  about  three-fourths  mile  above  power  house, 

1}  miles  northeast  of  La  Grange,  Stanislaus  County,  and  about  13}  miles  below 

intake. 
Records  available. — 1908  to  September  30,  1915  (not  complete). 
Gage. — Enameled  vertical  staff  on  right  side  of  flume  near  upper  end;  read  once  a 

day  by  H.  T.  Sackett. 
Discharge  measurements. — Made  in  flume  just  below  gage. 
Channel  and  control. — ^Rectangular  ditch  excavated  mostly  in  shale  rock. 
Extremes  of  discharge. — 1910-1915:  Maximum  stage  recorded,  full  head,  2.9  feet 

(discharge,  66  second-feet)  occurs  at  various  times  of  most  every  year;  no  flow 

during  periods  of  every  year. 
AccuRACT. — ^Results  excellent. 
Cooperation. — Gage-height  record  furnished  by  Turlock  Irrigation  District  through 

R.  V.  Meikle,  chief  engineer. 
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The  Yosemite  Power  Co.  's  canal  takes  water  from  the  south  side  of  Tuolumne  Kiver 
at  Indian  Bar,  in  the  SW.  \  sec.  6,  T.  2  S.,  K.  15  £.,  about  15  miles  above  the  town  of 
La  Gran^.  This  canal  was  built  in  the  early  days  to  supply  water  for  hydraulic 
mining  in  the  vicinity  of  La  Grange,  and  is  now  locally  known  as  the  "La  Grange 
mining  ditch. ' '  Kecently  it  has  been  thoroughly  repaired  and  is  now  used  as  a  supply 
canal  for  the  new  hydroelectric  plant  which  was  installed  in  the  latter  part  of  1907. 
The  power  house  is  situated  on  the  left  bank  of  the  river  about  half  a  mile  above  the 
town  of  La  Grange  and  is  below  the  dam  and  headworks  of  the  Turlock  and  Modesto 
irrigation  canals. 

Discharge  Tneasuremtnts  of  Yosemite  Power  Co.^s  canal  near  La  Grange^  Cat.,  during  the 

year  ending  Sept.  SO,  1915. 

[Made  by  Charles  Leidl.] 


Date. 

hS^t. 

Dfa. 
charge. 

Date. 

bel^ 

Dto- 
charget 

Mar.  20 

Ftel. 
2.85 
2.85 

Stc-fi. 
67 
65 

Aug.  2, 

Feet. 
2.76 

00 

22 

Daily  discharge^  in  second-feet y  of  Yosemite  Power  Co.' s  canal  near  La  Grange,  Cal.^for 
the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
0 
47 
62 

0 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
62 
0 
18 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

02 
62 
62 
62 
62 

62 
62 
62 
62 
62 

02 
02 
02 
02 
53 

50 
5.2 
59 
02 
50 

02 
59 
02 
02 
2 

02 
02 
02 
02 
02 

02 
02 
02 
02 
04 

00 
02 
02 
02 
02 
02 

02 
00 
02 
53 
59 

59 
59 
02 
44 
14 

02 
29 
02 
53 
59 

10 
02 
02 
02 
02 

02 
02 
02 
02 
50 

69 
02 
50 
38 
38 
38 

38 
29 
20 
41 
60 

02 
02 
02 
32 
32 

'   82 
50 
69 
69 
02 

63 
60 
50 
50 
44 

50 
60 
50 
53 
50 

60 
59 
50 

50 
60 
60 
50 
69 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

30 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
35 
50 
02 

69 
59 
59 
02 
02 

53 
02 
02 
02 
9 

02 
02 
02 
02 
02 

02 
02 

4.6 

0 
02 

02 
02 
02 
02 
02 

0 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
59 
59 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 

02 
00 
02 
00 
00 

00 
00 

00 
0 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
02 
03 
02 
02 

02 
02 
02 
02 
02 

02 
02 
02 
02 
02 

02 
03 
02 
02 
02 

02 
02 
03 
02 
02 

02 
02 
02 
02 
02 

02 
02 
81 
02 
03 

02 
02 
03 
0 
03 
03 

03 
03 
03 
02 
02 

02 
02 
03 
03 
03 

23 
03 
03 
03 
60 

63 
03 
03 
03 
OS 

03 
03 
03 
03 
03 

03 
03 
03 
03 
03 
03 

03 

2 

03 

3 

03 

4 

03 

5 

03 

0 

03 

7 

03 

8 

03 

9 

60 

10 

03 

11 

60 

12 

OS 

13 

03 

14 

03 

15 

03 

16 

0 

17 

60 

18 

09 

19 

60 

20 

0 

21 

0 

22 

60 

23 

03 

24 

03 

25 

03 

30 

03 

27 

03 

28 

63 

29 

03 

30 

60 

81 

NOTS.— Discfaarse  determined  from  a  well-defined  rating  curve.    No  „ 
June  6,  Aug.  7  and  Sept.  14;  discharge  interpolated.    No  reading  Sept.  19; 


readings  Dec.  35,  May  35^ 
"" — eitimated. 
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Monthly  dikharge  of  YosemiU  Power  Co,* »  canal  near  LaChrange,  Cal,,  for  the  year  ending 

Sept,  SO,  1915, 


Month. 

Diachtrge  in  second-foet. 

Run-off 
(total  in 
ftcro-lMt). 

Aoca- 

MaTimnm. 

\f  f  nfmiim  ■ 

HMD. 

ncj. 

Oetober 

62 
02 
66 
66 
62 
62 
62 
62 
66 
62 
62 
62 

ao 

.0 

2 

10 

26 

86 

.0 
60 

.0 

.0 
22 

.0 

67.6 
68.6 

67.6 
63.1 
49.2 
M.2 
63.6 
61.8 
60.7 
50.0 
60.6 
65.1 

8,640 
8^480 
8  540 
8,250 
2,730 
8,640 
8  100 
8800 
8,610 
8,630 
8,730 
8,280 

A. 

Nov*mb«r 

A. 

December 

A. 

Jan^tvy ...                                             .    .,      .  . 

A. 

ftbTMury. .  .        .                                         ,  .    .. 

A. 

Ifait^ 

A. 

April 

A. 

M^ 

A. 

joi::::::: ::::::::::::::: :::::::::::::::::;:::: 

A. 

July 

A. 

August 

A. 

8q>tember 

B. 

Thejrear 

66 

.0 

57.2 

41,400 

M 0DS8T0  CAVAL  HXAB  ZJL  O&AVGX,  OAL. 

Location.— In  the  SE.  i  sec.  17,  T.  3  S.,  R.  14  E.,  below  waste  gates  and  460  feet 

below  intake  at  La  Grange  dam  on  Tuolumne  River,  and  about  1\  miles  northeast 

of  La  Grange,  Stanislaus  County.    Canal  is  on  right  bank  of  river. 
Rbcords  availablb.— April  26, 1903,  to  September  30, 1915. 
Gage. — ^Vertical  iron  staff  in  concrete  well  on  left  bank ;  read  twice  a  day  and  operation 

of  head  gates  noted  by  E.  A.  Townsend.    Gage  and  its  position  have  remained 

unchanged  since  beginning  of  record. 
DiBCHARaB  MEASURBMBNTS. — ^Mado  from  footbridge  550  feet  below  gage.    This 

section  of  canal  is  lined  with  concrete. 
Chankbl  and  control. — Canal  is  concrete  lined  and  control  is  length  of  canal.    For 

the  last  couple  of  years,  timber  flumes  that  composed  the  canal  a  mile  or  more 

below  the  station,  have  been  gradually  replaced  by  fills  with  concrete  lining; 

and  the  cross  section  was  increased.    The  discharge  per  foot  stage  above  1.5  feet 

has  been  increased. 
Extrembs  of  discharge. — Maximum  stage  recorded  during  year  and  period  1903- 

1915,  4.2  feet  from  June  8  to  July  17,  1915  (discharge  7.48  second  feet);  no  flow 

during  periods  in  every  year. 
AccxTRACY. — No  debris  deposited  in  canal  throughout  year;  record  of  operation  of 

head  gates  satisfactory;  results  excellent. 
Cooperation. — Gage-height  record  furnished  by  Modesto  irrigation  district,  through 

F.  A.  Townsend,  patrolman. 

The  water  is  used  for  irrigation  in  the  Modesto  irrigation  district. 

DiicAar^tf  measuremente  of  Modesto  canal  near  La  Grange^  Cal,,  during  the  year  ending 

Sept.  SO,  1915, 

[Made  by  Charles  Leidl.] 


Date. 

tt 

Db- 
ebarge. 

Date. 

beSSEl 

Dis- 
charge. 

irar.21.. 

Fttt, 

8.80 

.04 

1.00 

2.60 

oao 

01 
289 
430 

Mar.23 - 

Ftet. 
8.29 
4.00 
.72 

'"^*«» 

23 

Hay  4 

007 

23..            .           

Aug.  24 

65 

23 
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Daily  discharge,  in  second-feet^  of  Modesto  canal  near  La  Grange,  CaL,  for  the  year  ending 

Sept,  SO,  1915. 


Da,. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aag. 

Sept. 

i 

0.0 
.0 
36 

9.6 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
49 
42 
42 
42 

30 

.0 
42 
42 
42 

42 

35 
.0 
.0 

25 

42 
42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
23 
.0 

.0 
.0 

105 

411 

336 

544 
605 
544 
151 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
31 

22 

.0 
65 
246 

298 

298 
298 
298 
380 
400 

441 
523 
544 
544 
544 

544 
544 
605 
646 
666 

666 
666 
564 
666 
687 

687 
687 
687 
626 
687 
687 

687 
687 
687 
687 
687 

687 
605 
502 
502 
482 

400 
400 
400 
317 
400 

420 
482 
502 
564 
584 

564 
564 
564 
584 
626 

626 
605 
626 
626 
646 



666 
666 
708 
708 
708 

708 
708 
708 
708 
708 

708 
708 
666 
666 
666 

666 
584 
564 
523 
523 

523 
523 
523 
523 
523 

564 
564 
584 
605 
605 
628 

848 
868 
708 
708 
728 

728 
531 

748 
748 
748 

748 
748 
748 
748 
748 

748 

748 
748 
748 
748 

748 
748 
748 
748 
748 

748 
748 
748 
748 
748 

748 
748 
748 
748 
748 

748 
748 
748 
748 

748 

748 
748 
748 
748 
748 

748 
748 
708 
584 
502 

482 
584 
626 
687 
687 

502 
400 
359 
359 
267 
248 

218 
195 
185 
185 
109 

155 
155 
147 
143 
131 

131 
124 
120 
124 
107 

108 
111 
87 
80 
71 

87 
81 
57 
58 
56 

82 
58 
60 
40 
30 
38 

44 

2 

42 

3 

44 

4 

44 

S:!!:!!!:;;!;!!:!!.. 

42 

6 

42 

7 

42 

8 •. 

42 

9 

36 

10 

36 

11    

20 

12 

ao 

13        

80 

14 

30 

15.             

.0 

1(J 

.0 

17 

.0 

18 

.0 

19 

5 

20 

33 

21 

48 

22 

33 

23 

30 

24 

as 

25 

as 

28 

1.2 
l.« 

as 

27 

30 

28 

30 

20 

20 

80 

as 

81 

Note.— Discharge  determined  from  a  well-defined  rating  curve.    No  flow  Oct.  1  to  Not.  25  and  Nov.  28 
to  Jan.  2. 

Monthly  discharge  of  Modesto  canal  near  La  Grange,  Cal.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Oetober 

0 

1.6 

0 
49 
805 
687 
887 
708 
748 
748 
216 
48 

0 

0 

0 

0 

0 

0 

317 

623 

531 

246 

38 

0 

0 
.09 
0 

23.8 
111 
491 
557 
627 
731 
636 
108 
29.2 

0 

5 

0 

1,450 

6,180 

90,200 

33,100 

38,800 

43,500 

39,100 

8,840 

1.740 

November 

December 

Jantiary 

A. 

February 

A. 

March. 

A. 

April 

A. 

mSv 

A. 

JSe.. 

A. 

j^::::::::::::::::::::::::::::::::::::::::::;::: 

A. 

August 

A. 

September 

A. 

The  year 

748 

0  1      277 

200,000 

TURLOGK  CAVAI.  NEAR  LA  ORANGE,  CAL. 

Location.— In  the  SW.  J  sec.  16,  T.  3  S.,  R.  14  E.,  just  below  spillway  and  about 
150  feet  below  intake  tunnel  which  takes  water  from  Tuolumne  River  above 
La  Grange  dam;  and  about  1)  miles  northeast  of  La  Grange,  Stanislaus  County. 
Canal  is  on  left  bank  of  river. 

Rbcords  AVAILABLE.— July,  1899,  to  September  30. 1915. 
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Gaoe. — ^Vertical  staff  float  in  concrete  well;  read  by  H.  T.  Sackett. 

DiscHAKOE  MEASUREMENTS. — Made  from  foot  plank  across  lined  section  of  canal  at 

Snake  Ravine,  about  1  mile  below  gage. 
Channel  and  control. — Cut  partially  lined  and  fill  completely  lined. 

Control  is  length  of  channel. 
Extremes  op  discharge. — 1907-1915:  Maximum  mean  daily  dischaige,  1,610  second- 

feetj  July  14  and  15,  1915 ;  no  flow  during  periods  of  every  year.    Capacity  of  canal 

ia  about  1,800  second-feet. 
Cooperation. — Daily-discharge  record  February  1  to  August  31  furnished  in  acre-feet 

by  Turlock  irrigation  district  through  R.  V.  Meikle,  chief  engineer. 

The  water  is  used  to  irrigate  95,698  acres  of  the  Turlock  irrigation  district. 

DMtarge  mea^uremenU  of  Turlock  canal  near  La  Grange^  CaL^  during  the  year  ending 

Sept.  SO,  1915, 

[Made  by  Charles  Leldl.] 


Date. 

Gaee 
heijit. 

Dls- 
charge. 

Date. 

heS*t. 

Dis- 
charge. 

HftT.  21 

Feet. 
1.36 
2.80 
4.16 
6.10 

Sec-ft. 

17 

148 

413 

698 

Mar.  23 

Feet. 
6.40 
7.30 
4.92 
2.65 

aec-ft. 
1  140 

22 

May   3 

1,380 
665 

22 

4 

23 

Aug.  24 

12^ 

Dady  discharge,  in  second-feet,  of  Turlock  canal  near  La  Grange,  CaL,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

114 
108 
102 
96 
70 

74 
61 
53 
53 
67 

10 
10 
5 
5 
0 

0 
63 
63 

0 
20 

0 
0 
0 
0 
0 

160 
160 
247 
247 
238 

238 
247 
247 
247 
247 

345 
345 
345 

345 
380 
458 
458 
458 

525 

599 
500 

m 

673 

722 
821 
928 
932 
932 

886 
863 
799 
821 
871 

582 

582 

619 

1,080 

1,210 

932 
800 
886 
790 
871 
983 

909 
909 
899 
774 
771 

886 
886 
872 
834 
834 

673 
663 
649 
652 
663 

652 
663 
665 
649 
699 

652 
722 

ni 

761 
771 

871 

921 

1,260 

1,260 

1,300 

1,300 
1,370 
1,480 
1,480 
1,480 

1,480 
1  460 
1,460 
1,440 
1,440 

1,420 
1,280 
1,300 
1,280 
1,300 

1,280 

1,260 

921 

899 

1,080 

1,210 
1,220 
1,210 
1,080 
921 

871 
859 
850 
834 
834 
821 

749 
849 
853 
857 
0 

771 

849 

1,080 

1,240 

314 

932 
1,370 
1,460 
1,500 
1,480 

1,460 
1,440 
1,400 
1,610 
1,510 

1,520 
1,510 
1,46  J 
1,4(0 
1,500 

1,490 
1,500 
1,500 
1.500 
1,503 

1,510 
1,550 
1.530 
1,570 
1,530 

1,550 
1,580 
1.580 
1,570 
1,600 

1,600 
1590 
1,600 
1,610 
1,610 

265 

822 

822 

1,490 

1,490 

1,400 
1,580 
1,580 
1,590 
1,600 

1,440 
1,330 
'846 
661 
604 
529 

357 
432 
397 
378 
364 

354 
320 
308 
290 
256 

238 
229 
211 
202 
188 

174 
172 
181 
164 
154 

140 
132 
126 
124 
120 

121 
125 
111 
101 
91 
91 

86 

90 

91 

91 

10 

11 

U 

13 

M 

u 

16 

17 

1« 



19 

m 

21 

a 

a..         

M 

2K 

% 

27                  

3B 

n 

30 

21 

NoTB.— Disofaarge  Oct.  1-10  determined  from  a  well-defined  rating  curve  and  one  gage-height  reading  a 
di^:  Feb.  1  to  Aug.  31  furnished  by  the  Turlock  irrigation  district;  and  Sept.  1-4  estimated  by  U.  &• 
fimitogkml  Survey  irom  one  gage-height  reading  a  day  and  the  statement  made  bv  B.  V.  Meikle  of  the 
diKrie(  that  90  second-feet  was  running.    Oanal  dry  Oct.  11  to  Jan.  31  and  Sept.  5-dO. 


Digitized  by 


Google 


186 


SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


MoTtthly  discharge  of  Turlock  caned  near  La  Grange^  Cal.,  for  the  year  ending  Sept,  SO, 

1915. 


Hooth. 


October 

November 

December 

January 

February 

March 

April 

May 

Jane 

July 

August 

September 

The  year, 


Discharge  in  seoond-lleet. 


Maximum,  ifintmnpfi-      Mean 


114 

0 

0 

0 

845 

1,210 

1,300 

1,480 

1,520 

1,610 

432 

91 


1,610 


0 

0 

0 

0 

0 

345 

649 

821 

0 

265 

91 

0 


25.4 
0 
0 
0 
125 
747 
816 
1,200 
1,220 
1,340 
215 
11.9 


477 


Run-off 
(total  in 
acre-feet). 


1,560 

0 

0 

0 

6,  MO 

45,900 

48,600 

73,800 

72,600 

82,400 

13,200 

706 


346,000 


Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
MIDDLE  FOBK  OF  STAHISIAXTS  2ZVSB  AT  BAVD  BAB  FLAT,  HXAB  AVXBT,  CAX.. 

Location. — ^At  Sand  Bar  Flat,  in  Tuolumne  County,  about  3  miles  below  Bakers 
CrofiBing,  11  miles  above  jimction  with  North  Fork  of  Stanislaus  River,  and  11 
miles  southeast  of  Avery,  Calaveras  County. 

Drainaoe  abea. — Not  measured. 

Recobds  available. — September  1,  1905,  to  September  30,  1915. 

Gaoe. — Staff  showing  depth  of  water  over  crest  of  dam.  There  is  also  a  staff  in  flun:ie 
below  dam. 

DiscHABQE. — Flow  over  dam  computed  from  formula  developed  by  company.  Cur- 
rent meter  measurements  made  in  flume.  Discharge,  as  published,  is  combined 
flow  of  river  over  dam  and  discharge  of  flume. 

Channel  and  contbol. — See  information  under  ^'Discharge.'* 

Extremes  of  disohaboe. — 1905-1910  and  1912-1915:  Maximum  mean  daily  discharge, 
9,760  second-feet,  March  19,  1907;  minimum  mean  daily  discharge,  50  second- 
feet,  November  22,  1905. 

WiNTEB  FLOW. — No  information. 

DivEBSiONs. — None. 

Regulation. — Relief  reservoir,  on  Relief  Creek  about  1  mile  above  the  mouth  of  the 
creek,  has  a  capacity  of  16,000  acre-feet. 

Coopebation. — ^D^y-discharge  record  furnished  by  Sierra  &  San  Francisco  Power 
Co.,  through  H.  F.  Jackson,  general  manager. 
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DaQy  dMuirge,  in  second-feet,  of  Middle  Fork  of  StanislatLs  River  at  Sand  Bar  Flat,  near 
Avery ,  CaL/for  the  year  ending  Sept.  SQ^  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 

r 

3. 

i, 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

1*. 
17. 
18. 
19. 
30. 

a. 

32. 
33. 
34. 
35. 

35. 
37. 
38. 

39., 
».. 
31. 


214 
212 
211 
209 
208 

213 
215 
210 
210 
205 

199 
197 
214 
216 
221 

220 
233 
234 
232 
233 

231 
206 
214 
2M 
233 

223 
2» 
233 
234 
262 
255 


226 
211 
205 
210 
222 

219 
226 
221 
215 
228 

234 
233 
232 
230 


228 
235 
235 
234 
233 

234 
229 
233 
234 
222 

202 
207 
206 
220 
193 


202 
128 
102 
124 
112 

112 
114 
124 
99 
132 

126 
128 
114 
127 
97 

136 
153 
137 
124 
133 

119 
123 
121 
120 
126 

123 
105 
91 
92 
90 


90 
91 
102 
91 

93 
97 
88 
05 
80 

93 
99 
93 
190 
110 


118 
100 
101 
100 

101 
97 
93 
95 

100 

94 
103 
151 
199 
171 
164 


445 
519 
402 
319 
326 

310 
64 
371 
383 
371 

279 
194 
194 
187 
192 

215 
628 
535 
490 
490 

390 
351 
346 
327 
325 

320 
367 
463 


394 
356 
339 
338 


328 
249 
263 
284 
359 

390 
385 
404 
495 
676 

682 

792 


055 

1,040 
1,140 
1,270 
1,370 
1,400 

1,290 
1,040 
1,400 
1,290 
1,110 
1,000 


1,100 
1,240 
1,590 
1,720 
1,460 

1,240 
1,300 
1,200 
1,350 
1,600 

1,890 
2,120 
2,440 
1,810 
1,770 

2,030 
2,470 
2,730 
2,940 
3,010 

2,780 
2,560 
2,630 
2,290 
2,040 

1,910 
1,900 
2,230 

2,090 
1,880 


1,640 
1,410 
1,360 
1,350 
1,360 

1,420 
1,490 
1,780 
1,«20 
2,160 

3,680 
3.210 
3,530 
2,660 
2,510 

2,930 
3,660 
2,980 
2,650 
2,400 

2,140 
2,200 
2,470 
2,720 
2,410 

2,500 
2,720 
3,750 
3,880 
3,690 
4,050 


4,420 
4,020 
3,570 
3,000 
3,000 

3,280 
3,730 
3,990 
3,960 
3,670 

3,370 
2,740 
2,390 
2,320 
2,560 

2,710 
2,550 
2,430 
2,460 
2,290 

2,200 
2,300 
2,370 
2,320 
2,170 

1,920 
1,880 
2,010 
2,150 
2,210 


2,150 
2,220 
2,290 
2,190 
2,060 

1,630 
1,390 
1,440 
1,640 
1,660 

1,690 
1,790 
1,590 
1,440 
1,260 

1,040 
1,050 

988 
1,000 

967 

974 
1,160 
1,300 
1,130 

932 

844 
689 
584 
534 
535 
532 


484 
478 
474 
454 
437 

430 
398 
361 
328 
340 

312 
259 
250 
242 
252 

248 
214 
237 
229 
226 

247 
247 
256 
255 
246 

203 
241 
244 
242 
243 
246 


251 
264 
246 
244 
230 

219 
248 
250 
251 
245 

248 
240 
249 
250 
253 

251 
252 
250 
249 
251 

250 
253 
262 
252 
256 

256 
256 
257 
263 
241 


Monthly  discharge  of  Middle  Fork  of  Stanislaus  River  at  Sand  Bar  Flat,  near  Avery,  Cal., 
for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  socond-feet. 


Ma.Timum.  Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


October 

NovHDb^r . . . . . 

Daeember. 

Jnuarr 

FiBfaraary 

Itech... 

hBB 

loly 

Aagost 

SaiitBmber 

The  year. 


262 

2)5 

202 

109 

628 

1,400 

3,010 

4,050 

4,420 

2,290 

484 

257 


197 

193 

88 

80 

64 

249 

1,100 

1,350 

1,880 

532 

203 

219 


222 

223 

120 

109 

350 

745 

1,970 

2,530 

2,800 

1,310 

301 

219 


4,420 


64 


911 


13,600 

13,300 

7,380 

6,700 

19,400 

45,800 

117,000 

156,000 

167,000 

80,600 

18,500 

14,800 


660,000 


KovK. — ^Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
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STAirzszjLxrs  rivxb  at  kkights  fesry,  cal. 

LocATiON.--In  the  NE.  J  sec.  29,  T.  1  S.,  R.  12  E.,  at  Knights  Ferry,  Stanislaus 
County,  12  miles  northeast  of  Oakdale,  and  about  25  miles  below  mouth  of  South 
Fork. 

Drainaob  area. — ^935  square  miles. 

Records  available. — ^May  19,  1903,  to  September  30,  1915.  From  May  3,  1895,  to 
February  16,  1901,  a  station  was  maintained  one-half  mile  north  of  Oakdale. 

Gage. — Staff  in  five  sections  on  right  bank — ^two  vertical  and  three  inclined;  read 
twice  a  day  by  E.  J.  Coop.  The  original  gage  datum  has  been  maintained, 
although  several  changes  have  been  made  in  the  gage.  Zero  6i  gage  is  157.53  feet 
above  sea  level,  United  States  Geological  Survey  datum. 

Discharge  measxtrements. — ^Made  from  cable  (PI.  VI,  A,  p.  166)  50  feet  upstream 
from  gage  or  by  wading. 

Channel  and  control.-— Small  boulders  and  gravel;  slightly  shifting  during  high 
water.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximnm  stage  recorded  during  year,  12.8  feet  at  7  a.  m. 
May  13  (dischaige,  11,100  second-feet);  minimum  stage  recorded,  4.06  feet 
October  19  to  21  (estimated  discharge,  4  second-feet). 

1903-1915:  Maximum  stage  recorded,  26.0  feet  at  4  a.  m.  January  31, 1911  (dis- 
charge, 60,000  second-feet);  no  flow  December  3  to  5, 1912. 

Diversions. — ^Ditches  diverting  water  for  mining  purposes  are  numerous  above  the 
station.  Water  is  also  diverted  from  the  South  Fork  into  the  Tuolumne  basin 
and  from  the  North  Fork  for  use  in  the  vicinity  of  Murphy  and  Angels  (see  XJtica 
Gold  Mining  Co.'s  canal  near  Avery).  The  South  San  Joaquin  canal  *  heads 
on  the  right  bank  and  the  Oakdale  canal  on  the  left  bank  at  Goodwin  dam,  4  miles 
above  Knights  Ferry  (gaging  stations  are  maintained  on  these  canals  near  their 
intakes.)  Some  power  is  occasionally  developed  at  Knights  Ferry  above  the 
station.  The  water  diverted  for  power  purposes  on  Middle  Fork  at  Sand  Bar 
Flat  near  Avery  is  returned  to  the  river  several  miles  above  this  station. 

Regulation. — Storage  is  developed  in  Middle  Fork  (see  Relief  Creek  near  Baker 
Station),  North  Fork  and  South  Fork  drainages. 

Accuracy. — ^Results  good.  The  total  flow  of  river  at  this  point  is  determined  by 
combining  the  dischai^  at  the  river  gaging  station  with  the  discharge  of  South 
San  Joaquin  and  Oakdale  canals.  Results  affected  by  many  small  diversions  for 
irrigation  and  mining  purposes. 

Discharge  Tneasuremmta  of  Stanislaus  River  at  Knights  Ferry ^  Cal.j  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Hade  by-- 

hel^t. 

Dis- 
charge. 

Date. 

Made  by  — 

A. 

DIs- 

charge. 

Deo.    6 

CihATfAiT  l^m 

Feet. 
5.41 
9.61 
9.29 

aec.-ft.  ' 
308 
4,200 
4,400 

June    9 
Aug.  27 

Charles  Leldl 

Feet. 
11.00 
4.32 

Sec.-ft. 
7,720 
9.2 

Feb.  20 
Hay  22 

H.  J.  Tompkiiis 

ChariesLefdl 

do 

1  This  canal  serves  lands  previously  irrigated  from  Stanislaus  &,  San  Joaquin  Water  Co.'s  canal  (now 
abandoned)  and  furnishes  water  for  domestic  purposes  at  Knights  Ferry,  replacing  Schell's  ditch. 
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DaUy  dxuhctrge^  in  second-feet^  of  StarUslaus  River  at  Knights  Ferry ,  CoZ.,  for  the  year 

ending  Sept.  SO,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 

2. 
3 
4. 

5. 

8. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
1». 

Ifi. 
17. 
«. 
19. 
J). 

.1. 

a! 

24. 

a. 
». 
>." 

3., 
S. 

n. 


15 
15 
15 
15 
15 

15 
13 
13 
13 
13 

11 
11 
11 
11 
11 

11 
11 
11 

4 
4 

4  ' 
20  I 
00 
32j 
25  I 
I 
15 
13 
11 
11  ' 
152  , 


460 
184 
249 
269 
265 

285 
285 
217 
245 


205 
233 
245 
205 
245 

245 
245 
225 
205 
205 

213 
205 
198 
206 
205 

205 
206 
205 
205 
206 


245 
205 
205 
245 

294 


237 
205 
213 
285 

490 
380 
281 
209 
205 

205 
285 
321 
303 
520 

281 
245 
205 
193 
181 

170 
170 
170 
135 
120 
129 


129 
135 
120 
225 
205 

308 
550 
550 
330 
330 

265 
316 
316 
1,260 
715 

460 
326 
290 
277 
261 

245 
260 
249 
229 


294 
340 
2,690 
1,730 
1,630 
1,440 


4,730 
5,060 
4,280 
1,930 
1,360 

940 

820 

1,180 

6,140 

6,520 

2,770 

1,440 

1,020 

730 

700 

585 

3,420 
3,280 
2,170 
2,890 

2,410 
1,720 
1,620 
1,350 
1,100 

980 

836 

2,530 


1,530 

1,180 

940 

800 

730 

700 
700 
640 
535 
610 

560 
560 
560 
610 
730 

1,060 
1,180 
1,350 
1,350 
1,440 

1,260 
1,620 
1,720 
1,830 
1,940 

1,720 
1,440 
2,050 
2,770 
1,830 
1,440 


1,360 
1,350 
1,940 
2,530 
1,940 

1,530 
1,440 
1,530 
1,440 
1,830 

2,530 
3,280 
3,710 
2,530 
2,290 

3,150 
4,170 
4,990 
5,520 
5,900 

4,820 
4,330 
4,170 
3,020 
2,890 

2,770 
2,650 
3,560 
3,280 
2,890 


2,170 
1,720 
1,350 
1,100 
1,260 

1,260 
1,530 
2,050 
2,060 
4,170 

6,100 
6,300 
9,310 
6,460 
5,520 

7,070 
8,130 
7,280 
5,880 
4,860 

4,140 
4,280 
5,020 
5,180 
5,020 

4,860 
6,660 
8,130 
7,910 
7,280 
7,910 


9,010 
8,350 
6,860 
6,700 
5,350 

5,520 
7  280 
7,700 
7,490 
6,460 

6,880 
4,420 
3,480 
3,090 
3,610 

3,610 
3,350 
3,090 
3,090 
2,840 

2,490 
2,490 
2,720 
2,600 
2,380 

2,050 
1,650 
1,750 
1,850 
2,060 


2,060 

45 

2,060 

45 

2,380 

60 

2,490 

60 

2,060 

60 

1,370 

60 

840 

48 

665 

46 

806 

16 

875 

16 

945 
962 
805 
700 

500 
344 
188 
173 
184 

173 
114 
300 
173 
98 

43 
40 
40 
40 
40 
45 


14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
19 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 


^  XoTc— Discharge  determined  from  three  rating  curves  as  follows:  Oct.  1  to  Feb.  10,  fairly  well  defined 
Mow  MOO  seooBd-fMt;  Feb.  11  to  May  13,  fairly  weU  defined;  May  14  to  Sept.  30,  well  defined.  Dailv 
wttTj^  Oct.  19-21  estimated  from  rage-height  record  and  current^meter  measiu^ment  of  Aug.  37,  1914; 
%  27  to  Aug.  3  estimated;  Dec  24,  25,  July  17,  Aug.  19,  23,  24,  and  Sept.  12,  interpolated. 

Monthly  discharge  of  Stanislaus  River  at  Knights  Ferry ,  CaL.for  the  year  ending  Sept.  SO, 

1915. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

Korember 

I>wmbef 

?^™»7 

it^wy 

Much 

i?*:::::::::: 

Jiae 

^fi 

The  year 


285 

460 

520 

2,090 

6,520 

2,770 

5,900 

9,310 

9,010 

2,490 

50 

10 


9,310 


4 

184 

120 

120 

585 

535 

1,350 

1,100 

1,650 


28.9 
235 
246 
542 
2,300 
1,210 
2,980 
4,900 
4,270 
725 
23.5 
14.2 


1,450 


1,780 

14,000 

15,100 

33,300 

128,000 

74,400 

177,000 

301,000 

254,000 

44,600 

1,440 

845 


1,050,000 
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Combined  daily  discharge^  in  second-feel^  of  Stanislaus  River  and  tvxt  canals  near  KhighU 
Ferry y  Cal.,for  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan.  j  Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

241 
243 
243 
238 
235 

238 
236 
241 
241 
239 

239 
234 
234 
237 
234 

203 
247 
269 
262 
273 

284 
369 
359 
279 
272 

262 
260 
258 
155 
152 
285 

460 
184 
249 
260 
265 

285 
286 
217 
245 
285 

205 
233 
245 
205 
245 

245 
259 
239 
219 
219 

227 
219 
212 
214 
210 

210 
210 
210 
214 
214 

254 
214 
214 
254 
303 

317 
246 
214 
222 
293 

655 
380 
281 
209 
205 

205 
285 
321 
303 
520 

281 
245 
205 
193 
197 

198 
201 
201 
166 
151 
160 

160 
166 
161 
256 
444 

631 
773 
773 
553 
653 

488 
539 
539 
1,480 
938 

460 
326 
290 
277 
261 

246 
269 
249 
229 
330 

294 
340 
2,740 
2,010 
1,630 
1,440 

4,730 

4,280 
1,930 
1,360 

940 

820 

1,180 

6,140 

6,520 

2,770 

1,440 

1,020 

730 

700 

685 
3,420 
3,280 
2,170 
2,890 

2,410 
1,720 
1,620 
1,350 
1,100 

980 

835 

2,660 

1,630 

1,180 

940 

800 

730 

700 
700 
640 
636 
610 

660 
688 
743 
793 
925 

1,260 
1,380 
1,540 
1,580 
1,750 

1,690 
1,820 
1,920 
2,150 
2,190 

1,900 

1,710 

2,330 

3,050. 

2,010 

1,620 

1,690 
1,730 
2,320 
2,910 
2,320 

1,910 
1,810 
1,890 
1,800 
2,190 

3,890 
3,660 
4060 
2,890 
2,650 

3,610 
4,550 
6,370 
6,970 
6,460 

6,390 
4,900 
4  740 
3,580 
3,390 

3,980 
2,960 
4,010 
3,730 
3,350 

2,680 
2,250 
1,970 
1,800 
1)960 

1,960 
2,250 
2,760 
2,760 
4,900 

6,760 
6,880 
9,910 
7,040 
6,100 

7,660 
8,730 
7,880 
6,460 
6,440 

4,730 
4,870 
6,610 
5,780 
5,610 

6,430 
7,300 
8,740 
8,620 
7)960 
8,600 

9,670 
8,950 
7,600 
6,480 
6,110 

6,380 
7,960 
8,450 
8,300 
7,420 

6,850 
6,370 
4,460 
4,070 
4,590 

4,600 
4,350 
4,090 
4,090 
3,840 

3,490 
3,480 
3,760 
3,590 
3)340 

3,010 
2,610 
3,710 
3,810 
3,010 

3,010 
3,010 
3950 
2,770 
3)800 

2,380 
1,750 
1  680 
1,730 
1,790 

1,890 
1,860 
1  720 
1,650 
1,440 

1,340 

1,080 

929 

901 

920 

914 

846 

1,130 

1,080 

990 

800 
696 
650 
009 
614 
612 

512 
471 
483 
470 
477 

447 
442 
437 
328 
323 

338 
838 
336 
322 
300 

382 
366 
386 
386 
316 

307 
393 
380 
383 
374 

393 
370 
386 
398 
274 
280 

280 

2 

295 

3 

396 

4 

296 

5 

296 

6 

380 

7 

374 

8 

380 

9 

293 

10 

374 

11 

380 

12 

315 

13 

380 

14 

303 

15 

306 

16.... 

443 

17 

310 

18   

310 

19 

318 

20..; 

296 

21  

292 

22 

304 

23  

393 

24 

292 

25 

396 

2fl 

310 

27 

390 

28 

293 

29 

30 

306 
296 

31 

Note.— See  p.  201  for  daily-discharge  table  of  Oakdale  canal,  and  p.  199  for  that  of  South  San  Joaquin 
canal. 

Combined  jnonthly  discharge  of  Stanislaus  River  and  tux>  canals  near  Knights  Ferry,  Cal,^ 
for  the  year  ending  Sept.  30^  1915. 


Month. 


Discharge  in  second-feet. 


Maximum. !  Minimum. 


Mean. 


Run-off 
(total  in 
acre-feet). 


October 

November.... 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


9,910 


369 

152 

460 

184 

656 

151 

2,740 

151 

6,520 

685 

3,050 

635 

6,460 

1,590 

9,910 

1,800 

9,570 

3,610 

3,010 

613 

512 

365 

442 

374 

350 

340 

358 

637 

3,310 

1,350 

3,380 

6,530 

6,170 

1,480 

346 

300 


15,400 

14,300 

15,000 

39,300 

12S,000 

83,000 

201,000 

840,000 

308,000 

01,000 

21,300 

17,000 


151 


1,760 


1,270,000 


Note.— See  p.  201  for  monthly-discharge  table  of  Oakdale  canal,  and  p.  200  for  that  of  Soath  San 
Joaquin  canal. 

RELIEF  RESERVOIR  KEAR  RAKER  STATIOK,  GAL. 

Location.— Dam  is  in  the  NW.  {  sec.  13,  T.  5  N.,  R.  20  E.,  on  Relief  Creek  about 
five-eights  mile  above  junction  with  East  Fork,  and  about  3}  miles  southeast  ol 
Baker  Station,  Tuolumne  County. 

Drainage  area. — Not  measured. 
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Records  available. — October  1, 1910,  to  September  30, 1915. 

Gagb. — ^No  infonnation. 

ExTREMBS  OF  8TOEAOE. — ^Maximiim  storage  recorded  1910-1915:  15,200^  acre-feet, 

July  2  to  13  and  26  to  31,  1913;  reservoir  empty  during  periods  of  every  year. 
Cooper ATiox. — ^Daily-storage  record  furnished  by  Sierra  &  San  Francisco  Power  Co. 

through  H.  F.  Jackson,  general  manager. 

The  reservoir  is  used  for  storage  for  power  by  the  Sierra  &  San  Francisco  Power  Co. 
The  water  is  released  down  Relief  Creek  to  the  Middle  Fork  of  Stanislaus  River  at 
Sand  Bar  Flat,  where  it  is  diverted.  During  the  winter  the  reservoir  gates  are  left 
open. 

Storage^  in  acre-feet,  in  Relief  reservoir  near  Baker  Stationj  Cal.^for  the  year  ending 

Sept,  SO,  1915, 


Day. 


Oct. 

Nov. 

Dec. 

May. 

Jnne. 

July. 

Aug. 

10,SOO 

6,100 

960 

0 

3,520 

11,900 

14,900 

10,700 

6,010 

960 

0 

3,730 

12,200 

14,900 

10,400 

5,920 

960 

67 

3,900 

12,200 

15,000 

10,200 

5,790 

947 

71 

4,090 

12,300 

15,000 

10,100 

5,660 

955 

78 

4,320 

12,300 

15,000 

0,920 

5,520 

925 

122 

4,590 

12,400 

15,000 

9,720 

5,360 

907 

188 

4,990 

12,700 

15,000 

9,560 

5,200 

877 

257 

5,280 

12,700 

15,000 

9,410 

5,020 

841 

260 

5,590 

12,900 

15,000 

9,250 

4,820 

813 

276 

5,770 

13,100 

15,000 

9,250 

4,670 

782 

491 

5,910 

13,400 

15,000 

8,880 

4,450 

749 

435 

6,040 

13,500 

15,000 

8,700 

4,230 

710 

473 

6,240 

13,700 

15,000 

8,490 

4,070 

672 

532 

6,510 

13,800 

15,000 

8,280 

3,860 

631 

620 

6,970 

13,900 

14,900 

8,040 

3,670 

686 

744 

7,260 

14,000 

14,900 

7,800 

3,500 

523 

884 

7,460 

14,200 

14,900 

7,600 

3,270 

462 

1,030 

7,840 

14,300 

14,900 

7,450 

3,070 

398 

1,150 

8,200 

14,400 

14,900 

7,310 

2,860 

350 

1,220 

8,430 

14,500 

14,800 

7,180 

2,640 

296 

1,320 

8,930 

14,600 

14,700 

7,110 

2,420 

245 

1,450 

9,110 

14,800 

14,600 

0,990 

2,230 

191 

1,720 

9,520 

14,800 

14,500 

6,830 

2,020 

133 

1,820 

10,100 

14,800 

14,400 

6,700 

1,870 

67 

1,950 

10,000 

14,900 

14,400 

6,500 

1,660 

0 

1,920 

10,200 

14,900 

14,200 

6,380 

1,500 

0 

2,400 

10,500 

14,800 

14,100 

6,240 

1,360 

0 

2,660 

11,000 

14,900 

14,000 

6,090 

1,220 

0 

2,840 

11,500 

14,900 

13,800 

6,090 

1,070 

0 

3,100 

11,700 

14,900 

13,700 

6,100 

0 

3,330 

14,900 

13,500 

13,300 
13,200 
13,000 
12,900 
12,700 

12,600 
12,300 
12,100 
11,900 
11,900 

11,400 
11,200 
11,000 
10,800 
10,600 

10,300 
10,000 
9,750 
9,490 
9,220 

8,970 
8,680 
8,400 
8,120 
7,860 

7,610 
7,350 
7,060 
6,850 
6,600 


NoTK. — No  vater  stored  during  the  period  Dec.  26  to  May  2. 

BSUBF  CSSBK  THLAR  BAKEB  STATIOK,  CAL. 

Location.— In  the  NW.  J  sec.  13,  T.  6  N.,  R.  20  E.,  one-fourth  mile  below  Relief 
reservoir  of  the  Sierra  &  San  Francisco  Power  Co..  one-fourth  mile  above 
junction  with  East  F(»rk,  and  about  3  miles  southeast  of  Baker  Station,  Tuolumne 
County. 

Deainagb  asxa.— Not  measured. 

Rbcokds  available. — October,  1910  to  September  30,  1916  (incomplete).* 

Gagk. — ^No  information. 

DiscHAJtOE. — Computed  from  gage-height  record  at  weir^  which  gives  the  combined 
flow  over  spillway  and  through  outlet  gates  of  dam. 

Ghankkl  akd  control. — See  preceding  paragraph. 

ExTRKXBS  OF  DI8CHARQE. — 1912-1915:  Maximum  mean  daily  discharge,  795  second- 
feet,  June  23,  1914;  no  flow  April  9  to  May  25  and  June  24  to  28,  1913. 
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WiNTBR  PLOW. — No  infonnation. 
DivBRSiONS. — ^None. 
Eeoxtlations. — See  Belief  reservoir. 

OooPEBATiON. — Daily-discharge  record  furnished  by  Sierra  &  San  Francisco  Power 
Co.,  through  H.  F.  Jackson,  general  manager. 

Daily  dUcharge,  in  secoTid-feet,  of  Relief  Creek  below  Relief  reservoir,  near  Baker  Station, 
CaL,  for  the  year  ending  Sept.  SO,  1915. 


Dmy. 

Oct. 

Nov. 

Dec 

:>n. 

Apr. 

May. 

June. 

July. 

Aug. 

Sqrt. 

1 

101 
101 
101 
101 
101 

100 
100 
101 
01 
01 

01 
01 
112 
112 
122 

132 
132 
113 
123 
100 

78 
66 
101 
130 
01 

111 
131 
106 
106 
77 
50 

76 
76 
76 
101 
101 

101 
116 
106 
106 
126 

125 
126 
116 
116 
126 

126 
126 
125 
125 
130 

130 
130 
130 
120 
100 

101 
110 
101 
101 
101 

10.1 

10 

10 

20 

20 

20 
30 
30 
30 
30 

30 
30 
33 
33 
32 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

0.4 
9.4 
8.1 
8.1 
8.1 
7.8 

7.8 
7.8 
7.2 
7.2 
7.2 

7.2 
6.6 

79 
58 
44 
50 
50 

38 
38 
61 
80 
67 

67 
126 
123 

62 

62 

80 
116 
134 
118 

80 

15.1 
1.6 
1.6 

66 

66 

63 

94 
198 
330 
280 
285 

320 
380 
380 
220 
142 

240 
280 
420 
390 
420 

340 
190 
137 
137 
137 

285 
240 
185 
215 
215 

138 
138 
218 
210 
176 

124 
124 
124 
230 
270 

270 
350 
380 
380 
205 

180 
77 
148 
220 
220 

170 
295 
225 
170 
137 

80 
79 
103 
130 
86 

115 
153 
225 
148 
99 

128 
94 
40 
41 
09 
64 

50 
60 
60 
50 
67 

56 

48 
42 
42 
42 

41 
34 
33 
30 
40 

42 
41 
20 
44 
62 

71 

81 

01 

ILl 

11.1 

01 

01 

01 

01 
101 
101 

107 

2 

107 

3 

80 

4 

80 

5 

78 

6 

90 

7 

118 

8 

128 

0 

128 

10 

118 

11 

128 

12 

118 

13 

128 

14 



123 

15 

131 

16 

131 

17 

131 

18 

185 
210 
235 

207 
148 
141 
128 
126 

126 
109 
140 
134 
109 

131 

10 

136 

20 

141 

21 

141 

22 

152 

23 

152 

24 

153 

25 

164 

26 

135 

27 

151 

28 

134 

20 

124 

ao 

124 

zi.::::::.: :::..:: 

Note.— No  record  Jan.  8  to  Apr.  17. 

Monthly  discharge  of  Relief  Creek  below  Relief  reservoir,  near  Baker  Station,  Cal.,for  the 

year  ending  Sept.  SO,  1915. 


Month. 


Discharge  In  second-feet. 


Maximum.  Mtnimnnn.     Mean, 


Run-off 
(total  in 
acre-Ceet). 


October.... 
November. 
December.. 
January  1-7 
April  18-30. 

June 

July 

August 

September. 


132 
130 
40 
7.8 
235 
330 
420 
380 
101 
154 


50 

75 
7.8 
6.6 
100 

1.6 
124 

40 

11.1 

78 


112 

26.4 
7.20 
154 

04.6 
234 
167 

56.6 
126 


6,330 

6,060 

1,820 

101 

3,970 

5,820 

13,900 

10,300 

3,470 

7,500 


NoTB.— Monthly  discharge  computed  by  engineers  of  the  U.  S.  Oeological  Survey. 
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HO&TK  FORK  OF  STAlTZSLAXrS  BZVBR  ITZAR  AVERT,  OAL. 

Location. — In  sec.  35,  T.  5  N.,  R.  15  E.,  700  feet  above  intake  of  Utica  Gold  Mining 
Oo.'s  canal,  and  about  5  miles  northeast  of  Avery,  Calaveras  County. 

DsAiNAOE  ABSA. — Not  measured. 

Rkcords  available.— July  14,  1914  to  September  30,  1915. 

QiOB. — Vertical  staff  in  two  sections  on  right  bank ;  read  once  a  day  by  James  Himter. 

DiscEULBOB  MEASUBBMENT. — Made  from  car  and  cable  35  feet  below  gage  or  by  wading. 

Gbannbl  and  contbol. — Large  boulders  and  gravel;  appear  permanent.  One 
channel  at  all  stages. 

ExTBBiiBS  OF  DiscHABOE. — Maximum  stage  recorded  during  year,  8.7  feet  at  10 
a.  m.  May  11  (discharge,  5,250  second-feet);  minimum  stage  recorded,  1.0  foot 
for  about  12  days  in  November  and  at  11  a.  m.  September  30  (discharge,  34  sec- 
ond-feet). 

DivBRaioNS.^Water  is  diverted  from  Beaver  Creek  into  the  North  Fork  about  half 
a  mile  above  the  station. 

RiouxATioN. — ^A  small  amount  of  storage  is  developed  on  the  headwaters  of  this 
stream  above  the  station. 

AocuBACT. — ^Results  good.  Bating  curve  well  defined  for  medium  stages.  Estimates 
of  low  water  are  a  little  uncertain  due  to  regulation. 

OoopBBATiON. — Gage-height  furnished  by  Utica  Gold  Mining  Co. 

DiKharge  measurements  of  North  Fork  of  Stanislaus  River  near  Avery ^  Cal.y  during  the 
year  ending  Sept.  SO,  1915. 


Dftte.              MadAby- 

i 

Oace 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hey^t. 

DIs- 
charge. 

F«b.  14    H.J.Tompldii8. 

17  do 

Feet. 
1.85 
3.08 
2.85 
6.22 
5.02 
5.52 

8ec.-ft. 

89 

345 

283 

2,340 

1,830 

1,760 

May  18 
19 
20 
20 

Aug.    1 

Charles  Lddl 

Feet. 
5.45 
5.20 
5.18 
5.02 
1.42 

See.-n, 
1,^ 

do 

1,460 
1,440 

18         .do 

.  ..-.do 

Uav    17  1  rhorlM  T^ril 

.do 

1  330 

18  1 do 

18  do 

H.  D.  McGlashan 

61 

Daily  discharge,  in  second-feet,  of  North  Fork  of  Stanislaus  River  near  Avery ,  Cal.^for 
the  period  July  14,  1914,  to  Sept.  SO,  1915. 


i>«y. 

Joly. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1S14. 

57 
57 
57 
57 
a  57 

57 
57 
57 
57 
57 

a  57 
a  57 

57 
a  57 

57 

57 
«57 

57 
•  57 

57 

1914. 
11 

a  67 
o57 

67 
a  67 

57 

a  67 
57 
57 

o57 
57 

57 

a  57 

a  67 

57 

60 

57 
57 

aeo 

64 
a64 

1914. 

21 

22 

23 

24 

25 

26 

27 

2S 

2'J 

30 

31 

119 
all9 

119 

a  102 

86 

86 
78 
71 
64 
o60 
57 

57 

o57 

57 

57 

a  57 

57 
a  57 

57 

57 
a  57 

57 

64 

J 

12 

64 

1 

13 

64 

4 

14 

15 

16 

17 

18 

19 

20 

224 
168 

a  168 
168 

0  158 
149 

a  134 

57 

S 

0  57 

6. 

57 

7 

a  57 

8. .'.. 

57 

f 

a54 

II 

61 

786'— Ig— WSP411- 


<s  Interpolated. 
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SUKFACE  WATEB  SUPPLY,  1915,  PABT  XI. 


Dctily discharge,  in  second-feet,  of  North  Fork  ofStanislaiu  River  near  Avery,  Col,,  for 
the  period  July  14, 1914, 1914,  to  Sept.  SO,  19/5— Continued. 


Day. 


1. 
2.. 
3., 
4.. 
5.. 

«.. 

7.. 
8.. 
9. 
10.. 

11., 
12.. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1914-15. 


Oct.     Nov.     Dec     Jan.     Feb.     Kar.     Apr.     Hay.    June.    July.    Aug.    Sept. 


51 
51 
51 
a  51 
51 

a  51 
51 

•  54 
57 

«54 

6  51 
6  51 

51 
a  51 

51 

a  51 
51 
64 
64 
64 

64 
64 

060 
57 

•  54 

51 
51 
0  51 
51 
64 
64 


64 

64 
•64 

64 
064 

64 

aao 

57 

a46 

34 

84 

a34 

84 

84 

034 

34 
34 
a34 
84 
84 

84 
45 

0  45 
45 

045 

45 
048 

51 
a  51 

51 


•  54 

57 

•  57 
57 
57 

57 
57 
57 

•  57 
57 

•  51 
45 

•45 
45 

•  51 

57 

•  57 
57 

654 
57 

654 
57 

•  57 
57 

•  57 

57 

•  57 
57 

•  57 
57 

•57 


•  67 
67 
57 

•57 
57 

•  57 
57 
57 

•  67 
57 

•  57 
57 

•57 
57 

•  57 

57 
»78 

•  74 
71 

•68 

64 

•  64 
64 

•64 
64 

ft58 
71 

•  78 
86 
96 

686 


»260 
»300 
6260 
6220 
M80 

M40 

96 

•95 

•  94 


•  92 
691 
6  91 
91 
695 

133 
361 
280 
6240 
237 

•  196 
158 

•  136 
113 

6130 

141 

•  141 
141 


168 

•  168 
168 

•  163 
158 

158 

•  158 
158 

•  158 


•  168 
178 

•  228 
•268 

312 

•  390 
469 

•  507 
545 

•610 

675 

•  775 
875 
902 
930 

•  780 
630 

61,000 
820 

•  820 
820 


•820  770 

820  ^795 

•820  820 

820  6800 

•848  I  930 


875 

820 

•  875 

930 

•1,120 

1,320 

•1,430 

1,540 

1,470 

61,400 

1,400 
1,470 
•1,760 
2,060 
1,960 

1,880 
1,700 

61,650 
1,320 

•1,250 

1,180 

61,170 

1,250 

1,470 

•1,120 


875 

•1,030 

1,180 

1,400 

•3,820 

5,250 
•4,060 

2,870 
•2,380 

1,880 

2,560 
2,870 
1,700 
1,320 
1,320 

1,250 

•1,480 

1,700 

2,350 

•2,400 

2,450 
2,660 
2,760 
2,350 
62,100 
?,350 


2,760 
2,870 
2,560 
1,960 
61,900 

2,350 
2,560 
2,350 
2,350 
1,880 

2,660 
1,320 
1,120 
1,700 
1,180 

1,250 
•1,150 

1,050 

61,050 

990 

•  960 
930 

6960 
585 

•  565 

545 
6550 
507 
460 
545 


545 
720 
585 

•  546 
507 

•  460 
431 
328 

•  304 

280 

•  266 
251 

•  214 
178 
133 

•  126 
119 

•  113 
107 

96 

•91 

86 

•  82 
78 

•  74 


67 
57 
64 
64 
60 

60 
64 

•  64 
64 

•  64 

64 

•  64 
64 

•  62 
60 

•  60 
60 

•  60 
60 
64 

•64 
64 

•  64 
64 

•  64 

64 

•  64 
64 

•  64 
64 

•64 


64 

•  64 
64 

•  60 
57 

•  60 
64 

•  64 
64 

•  64 

64 

•  64 
64 

•  64 
64 

•60 
57 

•57 
57 
57 

•  67 
57 

•  57 
57 

•  57 

57 
57 
«M 
51 
45 


•  No  record;  discharge  interpolated. 

6  No  record;  discharge  estimated  by  comparison  with  Middle  Fork  of  Stanislaus  River  near  Avery. 

Note.— Discfaane  determined  from  a  rating  curve  well  defined  between  55  and  4,000  second-feet.    DtA- 
charge  July  14  to  Sept.  30, 1914,  supersedes  that  published  in  Water-Supply  Paper  391,  p.  184. 

Monthly  discharge  of  North  Fork  of  Stanislaus  River  near  Avery,  Cat.,  for  the  period 
July  14,  1914,  to  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  'M^"^^l"fn.      Mean. 


Run-off 
(total  in 
acre-leet). 


Aoca- 
racy. 


July  14-31.. 

August 

September. 


1914. 


224 
57 
64 


118 
57.0 
58. 1 


4,210 
3,500 
3,460 


The  period . 


11,200 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 


1914-15. 


64 

64 

57 

96 

361 

1,000 

2,060 

5,250 

2,870 

720 

64 

64 


51 
84 
45 
57 
01 
158 
820 
770 
469 
57 
57 
45 


54.9 
46.0 
55.2 
64.5 
165 
462 
1,280 
2,000 
1,450 
229 
62.6 
59.4 


The  year. 


5,250 


34 


495 


3,380 

2,740 

3,390 

3,970 

9,160 

28,400 

76,200 

123,000 

88,300 

14,100 

3,850 

3,530 


358,000 


B. 
B. 
B. 


B. 
C. 
B. 
B. 
C. 
B. 
B. 
C. 
B. 
B. 
B, 
B. 


NOTE.~Monthly-discharge  table  July  to  Sept.,  1914,  supersedes  that  published  in  Water-SuDnlY 
Paper  391,  p.  185.  *^^' 
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ITTZOA  GOLD  MZHDrO  OO.'S  CABAL  THLAR  AVXBY.  OAL. 

Location. — In  sec.  35,  T.  5  N.,  R.  15  E.,  about  450  feet  below  head  works  on  North 
Fork  Stanislaus  River,  and  about  5  miles  northeaet  of  Avery,  Calaveras  County. 

Records  available. — July  14,  1914,  to  September  30,  1915. 

Gaob. — ^Enameled  vertical  staff  gage,  installed  May  19,  1915,  on  right  side  of  flume; 
read  once  a  day  by  James  Hunter.  Previous  to  May  19,  1915,  gage  was  located 
300  feet  upstream  and  on  the  right  bank.  It  was  too  near  the  headgate  and 
coiild  not  be  properly  rated. 

Discharge  measueements.— Made  from  foot  plank  across  flume  at  gage. 

Channel  and  control. — Rectangular  wooden  flume. 

ExTREMKS  OF  DISCHARGE. — ^Maximum  stage  reostled  May  19  to  September  30,  1.65 
feet  May  19,  1915  (discharge,  116  second-feet);  minimum  stage  recorded,  0.55 
foot  May  19  (discharge,  24  second-feet). 

Winter  plow. — Stage-discharge  relation  may  be  affected  by  ice. 

Accuracy. — ^Record  does  not  agree  with  record  on  North  Fork  of  Stanislaus  River, 
just  above  intake,  when  canal  is  taking  all  the  water.  This  may  be  due  to  the 
following:  Gage  heights  not  read  to  sufficient  degree  of  refinement;  high  veloci- 
ties in  canal  introduce  uncertainties;  discharge  measurements  subject  to  consid- 
erable  error  because  of  shallow  depths.  No  estimates  of  discharge  were  prepared 
for  the  old  gage  read  till  May  18,  1915,  because  it  could  not  be  properly  rated. 

Cooperation. — Gage-height  record  furnished  by  Utica  Gold  Mining  (i>. 

Discharge  measuremenU  of  Utica  Gold  Mining  CV).'«  canal  near  Avery ^  Cal.,  during  the 
year  ending  Sept.  SO,  1915. 


Date.                                                Made  by— 

1 

Gage 
helght.a 

Oage 
height.ft 

Dfa- 
charge. 

Feb.  14 

Tl- J   TnmnlrifM..             

Fett. 
1.20 
.45 
.70 
1.25 
1.80 

Fed. 

««•/'•„ 

May  19 

rharW  ^^m] 

a55 
.92 
1.38 
L65 
L65 
LOS 

34 

19 

do 

60 

19 

do 

88 

19 

..  .do 

120 

19 
Aug.    1 

do. 

113 

H.  D.  HcOIashan 

1.00 

00 

a  Old  gage. 


h  New  gage  Installed  May  19, 1915. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Daily  gage  height,^  in  feet,  of  UHca  Gold  Mining  Co,*$  ocmal  near  Avery,   Cal.,  for 
the  period  Oct.  1,  19 14,  to  May  18, 1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

liay. 

1 

1.1 
1.1 
1.1 

1.3 
1.3 

1.3 

""l.Z 

'"'iVz 

1.8 
1.3 

1.8 

2 

1.1 

1.1 
1.1 

3 

1.3 

1.3 

4 

1.3 

1.3 
""*i.*2' 

1.1 
1.1 

1.1 
1.1 
1.1 

5 

1.1 

1.1 

1.3 

1.3 

■  **i."3' 

1.3 

0 

1  3 

7 

1.1 

1.1 
1.1 

1.3 

8 

1  3 

9              .... 

1.1 

1  3 

10 

.8 
.8 

1.1 

1.1 

L3 

11 

1.3 

1  3 

12 

1.0 

1.1 

1.3 

13 

i.i 

.8 
.8 

1.3 
1.3 

1.3 
1.8 

1  3 

14 

.9 

1.3 

1.2 

'  'L3* 

15 

1.1 

i.3 

16 

.8 
.8 

.8* 

.8 

.8 
.9 

1.1 

1.1 

1.3 
1.3 
1.3 

'  "1.3* 

*  *i.*3* 

*  'i.'3* 

1.3 

1  3 

17    .          

1.1 

1.3 
1.3 
1.3 

1.3 
1.3 

1  3 

18 

1.1 

........ 

"i.2 

1.2 

"'\.'2 
...... ^. 

""i.'z 

*  "i.'3* 
1.3 

1.3 

19 

1.3 
1.3 

""i.'z 

'     *i.*3" 
*'i.*3' 

*'i."3* 

i.3 
1.3 

1.3 
1.3 

20 

21 

22 

23 

24 

1.2 

.9 

1.1 

1.3 

25 

26 

1.1 
1.1 

.9 

1.1 

1.3 

27 

28 

1.0 

1.1 

1.3 
1.3 

29 

1.1 
1.3 
1.3 

30 

1.0 

1.1 



31 

1.3 

1 

•  From  old  gage  read  previoiis  to  May  19.    See  remarks  under  ''Accuracy"  in  station  description. 

Daily  discharge,  in  second-feet,  of  Utica  Gold  Mining  Co.^s  canal  near  Avery,  Cal.,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

1 
June. 

July. 

Aug. 

Sept. 

1 

88 
88 
88 
88 
a88 

88 
88 
88 
88 
88 

88 
88 
88 
88 
88 

78 
78 
78 

•  78 

78 

«78 
78 
78 

a  78 
78 

a  78 

78 

a  78 

78 

•  78 

57 
67 
67 
67 
57 

67 
67 

a  67 
67 

a  67 

67 
a68 

70 
a  70 

70 

74 
a  74 

74 
«72 

70 

«70 
70 

a  70 
70 

o70 

70 
a  70 

70 
o70 

70 

16 

88 

a88 
88  1 

a88  1 
88 

a88 
88  1 

a88  1 
88 

a88 

88 
a83  1 

78  1 
78  ■ 
78 

1 

o78 
78 

«78 
78 
78 

o78 
78 

o78 
78 

o78 

78 
a  78 

78 
a  78 

78 

78 

«70 
70 

•  70 
70 
70 

«71 
72 

o73 
74 

«74 

74 
a  74 

74 
«73 

72 

72 

070 

2 

,  17 .     ^   . 

70 

3 

1  18....::. 

a  70 

4 

19 

1^ 

!21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

88 
88 

88 

a88 

88 

88 

a88 

88 
88 
88 
88 
a88 
88 

70 

6 

70 

6 

a70 

7 

70 

8. 

«  70 

9 

70 

10 

a  (M 

11 

67 

12 

57 

13 

«  53 

14 

49 

15 

49 

a  Interpolated. 
Note.— Discharge  determined  from  a  well-defined  rating  curve. 
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Monthly  dUduarge  of  UHca  Gold  Mining  Co.^s  caned  near  Avery ^  Cal,,/or  the  year  endirig 

Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Maj  19-31.. 

Jmie 

July 

August 

SH>tember.. 


88.0 
86.8 
78.0 
68.0 
67.4 


'  3,270 
5,160 
4,800 
4,180 
4,010 


The  period. 


30,400 


SOUTH  FORK  OF  STAITISLAUS  BZVSB  AT  STRAWBIRKT,!  OAL. 

Location.— In  the  SE.  }  sec.  17,  T.  4  N.,  R.  18  E.,  at  site  of  fonner  Sonora-Bridge- 
port  State  highway  bridge  at  Strawberry,  Tuolumne  County,  a  summer  resort 
in  StanialauB  National  Forest,  1}  miles  below  mouth  of  Herring  Creek,  and  15 
miles  northeast  of  Confidence. 

Drainage  area. — ^About  64  square  miles. 

Records  available. — October  20,  1911,  to  September  30,  1915. 

Gage. — Vertical  staff  on  left  bank  fastened  to  abutment  of  former  bridge  about  30 
feet  upstream  from  suspension  footbridge.  Gage  read  twice  a  day  by  an  employee 
of  the  Sierra  A  San  Francisco  Power  Co.  Original  gage,  located  at  same  place, 
was  torn  out  when  bridge  was  removed,  August  31, 1914.  A  temporary  gage  was 
used  till  October  10  and  the  old  gage  reinstalled  October  14.  Original  datum 
has  probably  not  been  maintained. 

Discharge  measurements. — ^Made  from  suspension  footbridge  or  by  wading. 

Channel  and  control.— Gravel  and  boulders;  appear  permanent.  Left  bank  is 
about  20  feet  high;  right  bank  is  lower,  but  probably  is  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.4  feet  at  4  p.  m. 
Jime  8  (discharge,  1,450  second-feet) ;  minimum  stage  recorded,  0.70  foot  Novem- 
ber 26  to  December  6  (discharge,  5.0  second-feet). 

1911-1915:  MaTimum  stage  recorded,  5.4  feet  at  4  p.  m.  June  8, 1915  (discharge, 
1,450  second-feet);  minimum  stage  recorded,  1.15  feet  November  2  and  3,  1912 
(discharge,  3  second-feet). 

Winter  flow. — Stage-discharge  relation  probably  slightly  affected  by  ice. 

Diversions. — ^None  above. 

Regulation. — ^The  flow  is  partially  regulated  by  three  reservoirs  which  have  been 
constructed  above  the  station  to  supply  Tuolumne  and  Sonora  with  water  for 
domestic  use.    This  water  is  diverted  about  10  miles  below  the  station. 

Accuracy. — Results  good. 

Cooperation. — Gage-height  record  furnished  by  Sierra  &  San  Francisco  Power  Co., 
through  H.  F.  Jackson,  general  manager. 

Discharge  measurements  ofSovjth  Fork  of  Stanislaus  River  at  Strawberry  y  CaL,  during  the 
year  ending  Sept.  SO,  1915. 


D»te. 

Madeby- 

Oaee 
height. 

Dis- 

Date. 

Madeby- 

Gaee      Dis- 
height.  charge. 

Inty  22    Oakdale  irrii^on  dis- 
trict  

23    H.  D.  HcOlashan 

30     OftkdAlA  irriffatdmi  dis- 

Feet. 

1.8 
1.45 

1.5 

aee.-ft.    1 

ll  Aug.    0 

79   ' 

29  1               8 

41      Sent.  17 

Oakdale  irrigation  dis- 
trict.....?!;  

Sierra  &  San  Francisco 
Power  Co 

Feet. 

1.4 

1.4 
.90 

See.-fi. 
38 
35 

trict 

do 

9.1 

•••  

1 

I  Formerly  published  as  "near  Confidence." 
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Daily  digduarge^  in  iecond-feet,  of  South  Fork  of  Stanislaus  River  at  Strawberry,  Cal.,/or 
the  year  ending  Sept.  30,  1915. 


Day. 


1 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12 
13. 
14. 
15. 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Oct. 


27 
19 

18 
16 
10 

14 
12 

8.8 
8.8 
8.8 

8.3 
7.8 
7.3 
6.8 
5.5 

5.5 
5.5 
7.2 

48 
75 

37 
20 
17 
14 
14 

12 

10 
9.6 
8.0 

20 

22 


Nov. 


26 
24 
24 
24 
24 

34 
24 
22 
20 
20 

28 
58 
48 
46 
42 

35 

17 
9.0 
5.5 
5.5 

5.5 
5.5 
5.5 
5.5 
5.5 

5.0 
5.0 
5.0 
5.0 
5.0 


Deo. 


5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.5 
6.0 
8.0 
8.0 

8.0 
14 
20 
20 
20 


37 
87 
37 
37 

37 
37 
87 
61 
48 

48 
42 
37 
42 

48 
48 


Jan.  \   Feb. 


48 
61 
75 
83 
75 

75 
75 
75 
109 
109 

91 
91 
91 
109 
75 

48 
37 
42 

48 
61 

76 

48 
42 
48 
48 

37 
54 
109 
127 
109 
91 


109 
91 
91 
83 

100 

48 
48 
54 
61 
75 

75 
75 
91 
83 
48 

61 
75 
75 
61 
61 

61 
61 
61 

48 
48 

48 
48 
48 


Mar. 


91 
109 
127 
146 
178 

190 
202 
215 
215 
252 

215 
190 
190 
190 
190 
167 


Apr. 


109 
118 
146 
190 
190 

190 
167 
167 
167 
178 

228 
280 
325 
215 
240 

205 
406 
495 
570 
610 

570 
513 
390 
810 
240 

240 
252 
355 
325 
295 


May. 


215 
127 
127 
127 
146 

156 
190 
340 
252 
325 

460 
530 
512 
408 
340 

460 
570 
460 
890 
310 

228 
265 
372 
390 
355 

390 
730 
775 
820 
1,020 
1,120 


June. 


1,230 

1,120 

965 

865 

915 

1,020 
1,230 
1,450 
1,230 
1,120 

1,020 
820 
650 
650 
730 

820 
730 
820 
776 
730 

730 
730 
730 
730 
650 

570 
630 
570 
570 
570 


July. 


530 
530 
630 
512 
442 

365 

365 
365 

295 
395 

296 
365 
365 
365 
340 

340 
315 
190 
127 
102 

78 
53 
38 
38 
38 

38 
28 
28 
28 


Aug. 


SepC 


48 
46 
80 
88 

87 

86 

28 
7.2 
7.1 
6.6 

6.4 
6.4 
6.6 
6.6 
7.1 

5.S 
£.5 
6.3 
6.0 
6.0 

6.0 
6.0 
6.0 
5.9 
5.9 

5.7 
5.6 
5.5 
5.5 
5.5 


NoTS.— Discharge  determined  from  a  rating  curve  fidrly  well  defined  below  900  second-feet.  Discharge 
Oct.  1-10  estimated  from  staee  record  from  temporary  gaee,  and  an  estimate  of  discharge  of  33 second-feet 
for  a  stage  of  1.8  feet,  made  oy  Sierra  &  San  Prandsco  Power  Co.  Discharge  Oct.  11-13  and  July  30-23 
Interpolated. 

Monthly  discharge  of  South  Fork  of  Stanislaus  River  at  Strawberry ,  Cal.,  for  the  year 

ending  Sept.  SO,  1915. 


Discharge  in  second-feet. 


Month. 


Maximum.   Minimum.      Mean. 


October 

November 

December 

January 

Februuy 

March 

^^:::::::::: 

June 

July 

August 

September. . . . 

The  year 


75 

58 

61 

127 

109 

252 

610 

1,120 

1,450 

530 

51 

48 


5.5 
5.0 
5.0 
87 
48 
48 
109 
127 
580 
28 
20 
6.5 


16.4 
19.3 
25.8 
73.1 
67.4 

119 

293 

413 

842 

210 
35.5 
13.6 


1,450  I 


5.0 


177 


Run-ofT 
(total  hi 
acre4eet). 


1,010 
1,150 
1,590 
4,490 
3,740 
7,320 
17,400 
25,400 
50,100 
12,900 
2,180 
809 


128,000 


Accu- 
racy. 


SOUTH  SAK  JOAQTTIN  CAKAL  ^  KEAR  KNIGHTS  FERRT,  OAL. 

Location. — ^At  footbridge  three-fourths  mile  below  headgate  at  Goodwin  dam  on 
StanislauB  River,  4  miles  above  Knights  Ferry,  Stanislaus  County. 

Records  available. — ^May  1,  1914,  to  September  30,  1915.  Also  mibcellaneous 
measurements  and  roughly  approximate  estimates  for  1913. 


1  Also  known  as  Main  Supply  canal. 
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Gage. — Inclined  staff  on  right  bank  fastened  to  the  concrete  lining,  read  until  Feb- 
ruary 28,  1915.  A  vertical  staff  installed  in  a  gage  well  on  left  bank  was  used 
after  March  12,  1915.  This  gage  is  100  feet  above  the  old  gage  and  probably  at 
the  same  datum.    Gage  read  twice  a  day  by  Griffin  Morrison. 

DiscHABOB  MEA8UBEMENT8. — ^Mado  from  footbridge  at  gage. 

Channel  and  control. — Canal  has  trapezoidal  section  and  is  concrete  lined. 

Extremes  of  discharge. — 1914-15:  Maximum  stage  recorded,  8.2  feet  June  23, 1915 
(discharge,  871  second-feet);  no  flow  several  periods  each  year. 

Accuracy. — ^Results  excellent.    Rating  curves  well  defined. 

Cooperation. — Daily  gage-height  record  furnished  by  South  San  Joaquin  irrigation 
district  through  A.  Griffin,  chief  engineer. 
The  water  is  used  for  irrigation  in  the  Oakdale  and  South  San  Joaquin  districts. 

South  San  Joaqiiin  canal  is  on  the  right  bank  of  the  river. 

Diaduirge  measurements  of  South  San  Joaquin  canal  near  Knights  Ferry ,  CaL,  during 
the  year  ending  Sept,  SO,  1916. 

[Made  by  Charles  Leidl.] 


Date. 

hd«?t. 

Dis- 
charge. 

Date. 

Qace 
height. 

Dl». 
charge. 

Date. 

he^t. 

Dl». 
charge. 

lUr23    .  . 

Feti. 
6.25 
t.2i 

616 

Mat  29 

Feet. 
8.81 
1.00 

36 

Kay  23 

Fett. 
2.20 
3.16 

'"i^ 

»:::::;:;: 

^S::::::::: 

23 

237 

Daily  discharge,  in  second-feet,  of  South  San  Joaquin  canal  near  Knights  Ferry,  Cal,, 
for  the  year  ending  Sept.  SO,  1915. 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

162 
162 
162 
162 
162 

162 
162 
162 
162 
162 

162 
162 
162 
162 
162 

192 
236 
258 
258 
260 

290 
349 
269 
247 
247 

247 
247 
247 
144 

243 
291 
291 
291 
291 

291 
291 
291 
291 
291 

291 
303 
303 
291 
291 

281 
291 
291 
863 
471 

483 
483 
483 

471 

m 

128 
219 
863 
447 
469 

607 
533 
586 

611 
611 

611 
611 
611 
611 
624 

669 
483 
496 
483 
483 

483 
496 
496 
483 
483 

483 
483 

483 
496 
483 

447 
607 
483 
483 
646 
669 

669 
698 
624 
624 
611 

611 
611 
698 
806 
806 

819 
793 
806 
806 
806 

819 
832 
832 
832 
832 

832 

819 
871 
819 
793 

798 
793 
793 
798 
793 

793 
793 
396 

no 

686 

741 
741 
741 
741 
741 

741 
741 
741 
741 
741 

741 
741 
741 
728 
728 

728 
716 
741 
741 
728 

611 
620 
436 
411 
839 
827 

327 
303 
303 
303 
816 

291 
291 
291 
241 
219 

231 
231 
231 
219 
219 

303 
183 
196 
196 
219 

219 
207 
196 
195 
196 

907 
196 
196 
207 
195 
196 

196 

J 

207 

1 

207 

4 

207 

s 

8 
65 

223 

223 
223 
223 

207 

« 

195 

195 

8 

195 

9 

223 
223 

223 
223 

207 

10 

195 

n     

196 

12 

128 
183 
183 
196 

196 
196 
196 
196 
219 

243 
114 
114 
231 
160 

96 
183 
195 
196 
183 
183 

219 

U-  . 

::::::::::::: 

223 
223 
223 

196 

14 

207 

u. 

207 

IS 

351 

17 

14 
14 
14 
14 

14 
14 
14 
9 
5 

5 
6 
6 
9 
9 

219 

U 

1 

219 

W. 

1 

219 

». 

207 

a 

207 

a... 

219 

a. 

207 

>«.     .  .- 

207 

a 

207 

% 

219 

r... 

207 

s 

54 
284 

134 

207 

a 

207 

30.. 

207 

31 





XoTm.~Discharge  determined  from  three  weU-deflned  ratixig  carves  applicable  Oct.  1-29,  Nov.  17  to 
>b.  28,  and  Mar.  12  to  Sept.  30.  Canal  dry  Oct.  30  to  Nov.  U,  Dec.  12  to  Jan.  i,  Jan.  16-27,  Jan.  30  to 
•b.  37  and  Mar.  1-11. 


Frt>..,,«. 

Feb.  37  and  Mar.  1-11. 
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Monthly  disduarge  of  South  San  Joaquin  canal  near  Knights  Ferry ,  CaL,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Auj^t 

September 

The  year 


Discharge  in  second-feet. 


Maximum.    Mlnimnm.       MeuL 


349 
14 


284 
134 


624 
871 
793 
327 
351 


871 


0 

0 

0 

0 

0 

0 

128 

447 

559 

110 

183 

195 


191 

4.8 

6.0 

90.0 

4.8 

116 

333 

536 

757 

647 

236 

211 


RunH>fl 
(total  m 
acre-feet). 


Accu- 
racy. 


11,700 

286 

a07 

6,530 

267 

7,130 

19,800 

82,300 

45,000 

89,800 

14,500 

12,600 


362 


189,000 


A. 

B. 
B. 
B. 


A. 
A. 
A. 
A. 
A. 
A. 


OABDALE  CAKAL  ^  KEAR  KNIGHTS  FERRT,  CAI^ 

Location. — At  footbridge  800  feet  below  headgate  at  Goodwin  Dam  on  Stanislaufl 

measurements  and  roughly  approximate  estimates  for  1913. 
Records  available. — May  3,  1914,  to  September  30,  1915.    Also  miscellaneouB 

measurements  and  roughly  approximate  estimates  for  1913. 
Gaoe. — ^Vertical  staff  in  stilling  well  on  left  bank  installed  May  23,  1915;  before  that 

date  the  gage  was  a  vertical  sta£f  '  on  left  side  of  canal  at  same  site  and  datum; 

read  twice  a  day  by  E.  C.  Pearson. 
DiscHABOE  measurements. — ^Madc  from  footbridge  at  gage. 

Channel  and  control. — Canal  has  trapezoidal  section  and  side  walls  are  concrete. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1914-15: 

3.C5  feet  at  7  a.  m.  July  28,  1915  (discharge,  181  second-feet);  no  flow  during 

periods  of  each  year. 
Accuracy. — ^Results  good. 
Cooperation. — Daily  gage-height  record  fumiahed  by  Oakdale  irrigation  district 

through  Burton  Smith,  chief  engineer. 


The  water  is  used  for  irrigation  in  the  Oakdale  district, 
left  bank  of  the  river. 


Oakdale  canal  is  on  the 


DiscJuxrge  measurements  of  Oakdale  canal  near  Knights  Ferry  ^  CaL,  during  the  year  ending 

Sept.  30,  1915. 


[Made  by  Charles  Lcidl.] 

Date. 

Oa« 
heigit. 

Dis- 
charge. 

^-   !.sgr.. 

Dis- 
charge. 

Date. 

h^.^t. 

charge. 

Ma7  23 

Feet. 

2.35 

3.41 

.80 

1.46 

163 
17.2 
62 

June  9 

Feet 
0.83 
1.00 
1.62 
1.25 

Sec-ft. 
23 
81 
63 
39 

Aug.J7 

27 

27 

Feet. 

1.28 

.51 

.88 

41 

^S               . 

9 

8.7 

23 

Aug.  27 

27 

17.1 

23 

I  Also  known  as  Soath  Main  canal. 


« Description  of  gage  in  Water-Supply  Paper  391,  p.  las,  is  in  error, 
refer  to  the  TerUcal  stall  | 


[gage. 


Hecords  May  3  to  Sept.  80,  191i, 
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Daihf  ducharge,  in  wcand-Jui,  of  OakdaU  canal  near  KnighU  Ferry,  Cal.,  for  the  year 

ending  Sept.  SO,  1915. 


Dmy. 

Oct. 

Dec 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

04 
M 
M 

61 

:; 

61 
66 
66 

64 

66 
61 
61 
64 
61 

31 
31 
31 
31 
15.6 

0.0 
90 
90 
02 
90 

90 
76 
65 
65 
65 

65 
65 
65 
65 
65 

65 
87 
90 
90 
90 

87 
87 
87 
87 
87 

87 

8> 

87 
.0 
.0 

0.0 
.0 
31 

87 
87 

90 
106 
103 
103 
106 

103 
98 
103 
101 
101 

103 
103 
103 
101 
101 

103 
103 
103 
103 
106 

120 
131 
131 
131 
131 
131 

0.0 
.0 
120 
153 
153 

153 
65 
153 

.0 
153 

153 
153 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

164 
170 
170 
170 
170 

170 

170 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
7.5 

13.2 
16.0 
85 

164 

164 

146 
135 
175 
158 
135 
140 

140 
123 
129 
117 
112 

106 
103 
100 

71 

88 

88 
88 
85 
82 
74 

65 
68 
77 
77 
82 

74 
71 
Tl 
74 
65 

71 
65 
TJ 
77 
65 
71 

71 

i 

3 

4 

5 

6 

74 

77 
74 
77 

71 

7 



65 

8 

71 

9 

::::::::::::::::! ::::::: 

71 

10 

65 

U 



71 

12 

82 

u 

71 

14 

82 

15 

80 

16 

77 

17 

77 

W. ' 

77 

19 1 

31 

87 

87 
90 
87 
87 

85 

JO. 

77 

n ! 

71 

22 

71 

23 

71 

24 i..:::..:.!::::::  i::::: 

71 

2S 

16.6 

28 
31 
31 
31 
31 
31 

87 

74 

26 

87 

87 

87 

87 
.0 
.0 

77 

27 

68 

28 

71 

29 '  .. 

77 

» 

21 t 

TI 

1 

NoTB.~Discharge  determined  from  three  ratine  etudes  as  follows:  Oct.  1-15,  well  defined ;  De^.  25  to  July 
12,  fUrly  well  defined;  and  July  20  to  Sept.  30,  well  defined  between  3  and  70  second-feet.  Canal  dry  Oct.  16 
to  Dee.  24  and  Jan.  6  to  Mar.  18. 

McnUdy  discharge  of  OahkUe  canal  near  Knights  Ferry ,  Cal.,for  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  In  second-feet. 


M'ft.-rltpiim.   Minimum. 


Mean. 


Run-off 
(total  m 
acre-feet). 


Accu- 
racy. 


October... 

Novtmber. 

Deotmber. 

Jiooir 

Feteoi 

Mvcfa 

r::::::::;: 

Jane 

July 

Aogoft 

September 

The  year 


66 
0 
31 
31 
0 
90 
92 
131 
170 
175 
140 
85 


175 


0.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

65 

65 


.0 


30.5 
.00 
6.41 
4.50 
.00 
29.2 
72.2 
97.5 
144 
109 
85.7 
74.1 


54.6 


1,880 

0 

394 

277 

0 

1,800 

4,300 

6,000 

8,570 

6,700 

5,270 

4,410 


39,600 
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OAUkVKRAB  &ZVBA  AT  JSHV7  LZND.  OAL. 

Location.— In  the  SE.  }  sec.  22,  T.  3  N.,  R.  10  E.,  at  highway  bridge  on  Milton 

road  about  one-fourth  mile  southeast  of  Jenny  Lind,  Calaveras  County,  and  27 

miles  above  junction  with  San  Joaquin  River.    North  and  South  forks  unite 

about  15  miles  above  station. 
Drainaob  area. — 395  square  miles. 
Records  available. — January  1  to  June  30, 1907;  December  1, 1907  to  June  30, 1908; 

and  November  1,  1908,  to  September  30,  1915. 
Gaoe. — Vertical  staff  in  two  sections;  high-water  section  is  on  downstream  end  of 

middle  pier  of  bridge;  low- water  section  is  underneath  bridge  on  right  bank. 

Oage  read  once  a  day  by  P.  F.  Sinclair. 
Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading. 
Channel  and  control. — Composed  of  gravel  and  small  boulders;  shifts  during  high 

water.    Banks  not  subject  to  overflow. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.4  feet  at  4  p.  m. 

February  2  (discharge,  9,190  second-feet);  no  flow  October  1  to  12  and  August  5 

to  September  9. 
1907-1915:  Maximum  stage  recorded,   14  feet  January  31,  1911  (discharge, 

69,600  second-feet);  no  flow  July  22  to  November  17, 1913;  October  1  to  12, 1914, 

and  August  5  to  September  9,  1915. 
Diversions. — None. 
Regulation. — ^A  small  amount  of  storage  is  developed  at  Salt  Springs  Valley  for  use 

in  connection  with  dredging  operations  below  Jenny  Lind. 
Accuracy. — Results  only  fair  on  account  of  changes  in  the  control  and  uncertainties, 

at  times,  in  the  gage  height  record. 
Cooperation. — Gage-height  record  during  the  high- water  season,  December  to  June, 

is  furnished  by  the  United  States  Weather  Bureau  through  N.  R.  Taylor,  local 

forecaster. 


Discharge  Tnecuurements  of  Calaveras  River  at  Jenny  Lind,  CaL,  during  the  year  ending 

Sept,  30,  1915. 


Date. 

Madeby- 

Gaee 
hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

i^^t. 

Dto- 
aiaise. 

Feb.  3 

R.  C.  Rice 

Feet. 
2.91 
3.13 
2.89 
4.22 
4.33 
2.84 

^?;4 

6,040 
4,450 
9,110 
8,280 
3,130 

Feb.  12 
Apr.  18 
June    7 
7 
July     9 

R.C.Rictf 

Feet. 
1.88 
.10 
-.51 
-.61 
-.85 

^4 

9 

do 

do 

do 

do 

do 

Charles  Leidl 

170 

10 
10 
10 
11 

H.J.Tompktos 

do 

do 

88 
84 
28 
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Daily  dMuxrgef  in  tecond-feet^  of  Calaveras  River  at  Jenny  Lind,  Cal.^for  the  year  ending 

Sept.  SO,  1915, 


D.y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

'M.r. 

June. 

July. 

Aug. 

Sept. 

, 1 

200 

200 
200 
200 
200 

100 
240 
240 
290 
290 

290 
340 
340 
340 
340 

840 
340 
340 
840 
340 

840 
340 
340 
840 
840 

340 
340 
340 
340 
340 

840 
840 
680 
680 
600 

600 
530 
460 
840 
840 

460 
460 
840 
840 
840 

340 
840 
340 
840 
340 

340 
240 
240 
240 
240 

240 
240 
240 
240 
240 
240 

240 
240 
840 
600 
400 

400 
400 
530 
940 
600 

600 
600 
460 
460 
460 

460 
340 
840 
840 
290 

290 
240 
240 
240 
200 

200 
200 
4,700 
2,450 
1,720 
2,150 

8,420 
7,870 
5,820 
2,610 
1,140 

1,140 
1,040 
1,040 
7,370 
6,110 

3,260 

1  900 

1,000 

730 

580 

510 

510 

1,820 

1,210 

900 

1,430 
1  430 
1,320 
1,100 
900 

730 
580 
580 

580 
580 
510 
510 
510 

450 
450 
450 
390 
390 

390 
335 
335 
335 
285 

285 
285 
285 
285 
285 

240 
240 
240 
240 
240 

240 
240 
390 
390 
335 
335 

335 
835 

285 
285 
285 

240 
240 
240 
200 
200 

200 
200 
200 
170 
170 

170 
170 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
586 
442 
238 

238 
238 
238 
238 
238 

238 
238 
238 
238 
238 
238 

200 
166 
136 
110 
88 

70 
70 
70 
70 
70 

52 
52 
52 
53 
52 

52 
52 
52 
53 
52 

52 
36 
36 
36 
36 

36 
20 
20 
20 
20 

20 
20 
20 
20 

5.9 
5.9 
5.9 
5.9 

2 ' 

3 1 

4 ' 

$ « 

20 

20 

20 
5.9 
5.9 

6 1 



7    

8 



9 1 

io::::::::::::::i::::::: 

5.9 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
5.9 
5.9 
5.9 
5.9 



6 

11 1 

12 t 

13 

290 
290 
290 

290 
MO 
240 
240 
240 

240 
200 
200 

200 
200 

200 
200 
200 

200 
200 
200 

15.'.'!!!!!!.".*.'*.** 

16 

17 

18 

2::::;;:::::::: 

21 

a 

23 

M 

35 

% 

27 

» 

» 

» 

31 

Non.^Dlschane  determined  from  four  r»tinc  curves  as  follows:  Oct.  1  to  Jan.  27,  fairly  well  defined 
7,000  seoomokeetj  Jan.  28  to^Feb.  10,  welfdeflned  between  8j,500  and  6,000  second-feet;  Feb.  11  to 


Mar  17.'  Cairtv  well  dedned;  and  May  18  to  Sept.  30,  fairly  well  denned  below  150  second-feet 
Oct.  \-]%  and  Aug.  5  to  Sept.  9.    Discharge,  Sept.  10-30,  estimated 


No  flow 


MoftMy  discharge  of  Calaveras  River  at  Jenny  Lind,  Cal.,  for  the  year  ending  Sept  SO, 

1915, 

[Drainage  area,  895  square  mUes.] 


Discharge  In  second-feet. 

Run-off. 

Month. 

If  f^TlTnitnri  _ 

\Hnifnnm , 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Totolin 
acre-feet. 

Accu- 
racy. 

October 

290 

340 

680 

4,700 

8420 

580 

335 

586 

200 

20 

5.9 

6 

0.0 
200 
240 
200 
510 
240 
140 
140 
20 
5.9 
.0 
.0 

141 
300 
364 
699 
2,230 
357 
192 
202 
62.7 
9.08 
.76 
4.20 

0.357 
.759 
.922 

1.77 

5.65 
.904 
.486 
.511 
.159 
.023 
.0019 
.011 

0.41 

.85 

1.06 

2.04 

5.88 

1.04 

.54 

.50 

.18 

.03 

.002 

.01 

8,670 

17  900 

22,400 

43,000 

124,000 

22,000 

11  400 

12,400 

3,730 

558 

47 

2S0 

B. 

November 

B. 

Dwember 

B. 

i^fj 

KS:?:::::::;::;:::::;:: 

Aprfl 

B. 
B. 
B. 
B. 

jfir. !!! 

Jme 

July 

S^SmbwV.!! 

C. 
C. 
C. 
D. 

The  year 

8,420 

.0 

368 

.932 

12.63 

266,000 
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SURFACE  WATER  SUPPLY,  1916,  PART  XI. 


XOKSLinCHS  RIVZR  VXAR  0LKMBVT8,  OAL. 

Location.— In  the  NW.  }  sec.  15,  T.  4  N.,  R.  8  E.,  at  highway  bridge  about  1  mile 
north  of  Clements,  San  Joaquin  Coimty.  Cosumnes  River  enters  about  19|  miles 
below  the  station.  The  North  and  Middle  forks  of  the  Mokelumne  unite  about 
35  miles  above  Clements. 

Drainaoe  area. — 642  square  miles. 

Records  available. — October  28, 1904,  to  September  30,  1915. 

Gaoe. — Staff  in  four  sections  at  bridge;  No.  1  is  vertical  and  fastened  to  pile  on  right 
bank;  No.  2  is  Inclined,  directly  back  of  No.  1;  No.  3  is  vertical  and  bolted  to 
middle  pier  near  downstream  end;  No.  4  is  vertical  and  bolted  to  left  abutment 
near  downstream  end.    Gage  read  twice  a  day  by  Mrs.  J.  S.  Hodges. 

Discharge  measurements. — ^Made  from  bridge  at  gage,  or  by  wading. 

Channel  and  control. — Sand  and  gravel;  somewhat  shifting.  Ri^t  bank  high 
and  not  subject  to  overflow.  Left  bank  is  overflowed  above  stage  15  feet  for  a 
distance  of  200  feet. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  12.3  feet  at  6  a.  m. 
June  8  and  6.30  a.  m.  June  9  (discharge,  8,290  second-feet);  minimum  stage  re- 
corded, 2.8  feet  at  6.30  a.  m.  August  30  (discharge,  55  second-feet). 

1904-1915:  MaTimum  stage  recorded,  17.45  feet  January  30,  1911  (discharge, 
16,700  second-feet);  minimum  stage  recorded,  2.5  feet,  October  3  to  5,  1912  (dis- 
charge, 23  second-feet). 

Diversions. — Several  small  ditches  divert  water  for  mining  and  irri^^tion  above  the 
station.  Power  is  developed  on  the  North  Fork  and  part  of  the  water  is  diverted 
outside  of  the  drainage  basin. 

Regulation. — Flow  is  partly  regulated  by  storage  developed  on  the  headwaters  of 
the  North  Fork. 

Accuracy. — Results  good .    Rating  curves  f airl v  well  defined . 

Discharge  measurements  of  Mokelumne  River  near  Clements,  CaL,  during  the  year  ending 

Sept,  SO,  1915, 


Date. 

Mideby- 

he^t. 

Dis- 
charge. 

Date. 

Made  by- 

Dis- 
duTfe. 

Oct.   26 

R.C.  Rloe 

Feet. 
3.1« 
6.79 

aec.4t, 

109 

1,290 

July    8 

H.  J.  Tompkins 

FeeL 
&14 

'""Hk 

Feb.     4 

do 
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DaQy  dMuayt^  in  Becond-feet,  of  Mohelumne  River  near  CUmentSy  Cal.  Jot  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Xar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

135 
12S 
135 
135 
100 

136 
135 
135 
135 
135 

135 
100 
115 
115 
115 

115 
135 
115 
115 
145 

168 
330 
168 
155 
145 

115 
115 
135 
135 
180 
145 

305 
145 
335 
305 
180 

168 
168 
145 
155 
135 

135 
135 
135 
135 
135 

100 
115 
115 
115 
115 

115 
115 
100 
115 
135 

100 
02 
100 
115 
106 

146 
145 
335 
383 
383 

383 
305 
330 
305 
365 

383 
282 
168 
145 
145 

135 
300 
330 
155 

600 

168 
145 
145 
155 
180 

135 
168 
135 
155 
145 
145 

145 
115 
135 
335 
305 

365 
220 
355 
375 
330 

330 
205 
168 
575 
560 

300 
390 
155 
168 
168 

155 
155 
145 
145 
135 

145 
220 
1,080 
915 
860 
805 

2,280 
3,980 
3,040 
1,300 
915 

778 

700 

735 

3,540 

3;  620 

1,520 

1,140 

915 

778 

700 

700 
1,140 
1,880 
1,460 
1,400 

1,330 
1,200 
1,0W 
1,020 
915 

915 

750 

1,200 

1,030 
860 
805 
750 
700 

700 
625 
635 
650 
650 

625 
600 
625 
625 
750 

860 
1,020 
i;i40 
1,0«0 
1,020 

1,080 
1,020 
1,260 
1,400 
1,460 

1,400 
1,260 
1,400 
2,120 
1,520 
1,330 

1,260 
1,400 
1,660 
1,810 
1,660 

1,520 
1  400 
1,520 
1,460 
1,530 

1,810 
2,120 
2,530 
2,120 
1,880 

1,960 
2,890 
3,540 
3,840 
4,060 

3,340 
3,160 
2,890 
2,  .360 
2,130 

1,960 
1,810 
2,630 
3,530 
3,440 

1,810 
1,520 
1,400 
1,260 
1)400 

1,400 
1,520 
1,810 
1,960 
3,840 

4,400 
5,100 
6,630 
4,170 
3,640 

4,620 
6,220 
4,620 
3,740 
3,160 

2,880 
21800 
2,980 
3,540 
3,160 

3,980 
4,620 
6,350 
6,090 
5,340 
6,090 

7,750 
6,180 
4.950 
3,860 
4,390 

5,430 
6,310 
6,700 
6,440 
6,790 

5,070 
3.660 
3,000 
3,180 
3,860 

4,060 
3,460 
3,460 
3,370 
2,750 

2,660 
3,000 
3,090 
3,420 
3,360 

1,940 
1,800 
1,800 
1,940 
1,940 

1,800 
1,800 
1,720 
1,520 
1,380 

1,250 
1,010 
1,010 
1,010 
1,010 

900 
872 
790 
713 
664 

548 
439 
439 
376 
356 

336 
377 
396 
333 

188 

258 
240 
322 
1R8 
172 
157 

167 
143 
172 
129 
116 

116 
104 
94 
68 
76 

83 
83 
68 
76 
83 

76 
83 
94 
94 
83 

83 
76 
68 
83 
83 

83 
83 
83 
76 
68 
94 

94 

2    

83 

3 

83 

4 

94 

5 

94 

« 

94 

7 

94 

8 

94 

9   

94 

U) 

94 

11 

94 

12   

94 

13 

94 

14 

83 

15 

83 

16 

116 

17 

116 

W 

116 

19 

116 

20 

83 

21 

116 

22 

116 

n 

116 

» 

139 

25 

143 

26 

139 

r 

129 

9 

157 

29 

143 

» 

139 

tl 

NoTK. — Disdwrfe  detennined  from  two  rating  curves  as  follows:  Oct.  1  to  June  1,  fairly  well  defined, 
nd  June  2  to  Sept.  30,  fairly  well  defined  below  1,500  second-feet. 

Monthly  disdiarge.  of  Mohelumne  River  near  Clements^    Cal.^  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


October 

Koveinbsr. . . . . 
Dioeinbsr  • . . . . 
MDoary . ...... 

FMmiary 

Mtrdi... 

hxut.. ........ 

July 

Aopnat 

Scpteiuber. . . . 

Tbeyear 


Dischai 


Maximum. 


320 

235 

600 

1,080 

3,540 

3,120 

4,060 

6,630 

7,750 

1,800 

173 

157 


100 

132 

93 

134 

125 

305 

115 

318 

700 

1.350 

600 

999 

1,260 

2,240 

1,260 

3,650 

1,800 

3,880 

157 

715 

68 

92.8 

83 

107 

8,120 

7,970 

12,600 

19,600 

75,000 

61,400 

133,000 

318,000 

331,000 

44,000 

5,710 

6,370 


7,750  I 


68 


1,140 


823,000 


MZDDLS  70&K  07  XOKSLXTlIirS  &ZVBA  AT  WSSTPOXNT,  CAL. 

Location. — In  see.  10,  T.  6  N.,  R.  13  E.,  above  highway  bridge  1  mile  south  of  Weet- 
point,  Calaveras  County,  1}  miles  below  mouth  of  Bear  Creek  and  3}  miles  above 
juntion  with  the  South  Fork. 

Dkaimagx  abea. — Not  measured. 

Records  available.— October  9, 1911,  to  September  30,  1915. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


Gage. — ^Vertical  staff  in  two  sections,  fastened  to  trees  on  right  bank,  1,000  feet  above 

bridge;  read  once  a  day  by  C.  H.  Spink. 
Discharge  measurements. — ^Made  from  car  and  cable  half  a  mile  above  gage  or  by 

wading. 
Channel  and  control. — Boulders  and  gravel;  fairly  permanent. 
Extremes  op  discharge. ^Maximum  stage  recorded  during  year,  6.6  feet  during 

night  of  May  13  (discharge,  701  second -feet);  minimum  stage  recorded,  2.74  feet 

at  5.45  p.  m.  September  9  (discharge,  5.0  second-feet). 
1911-1915:  Maximum  stage  recorded,  10.0  feet  at  4  p.  m.  January  23,  1914 

(discharge,  2,550  second-feet);  minimum  stage  recorded,  2.48  feet  at  1  p.  m. 

August  15,  1913  (discharge,  2.8  second-feet). 
Winter  plow. — Stage-discharge  relation  may  be  slightly  affected  by  ice. 
Diversions. — ^Mokelumne  Hill  and  Valley  Springs  ditch  (capacity  about  6  second- 
feet)  diverts  water  about  2  miles  above  the  station. 
Regulation. — None. 
Accuracy. — Results  good. 

Discharge  measwrementa  of  Middle  Fork  of  Mohelumne  River  at  West  Pointy  Col,,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Madeby- 

heSBt. 

Dis- 
diarge. 

Date. 

Madeby- 

.SSR. 

DIs- 
ohaise. 

Oct.  27 

R.C.Rioe 

Feet. 
2.83 
4.52 

144 

June  5 

H.  J.  Tompkins 

4.42 

^'fa 

June  3 

H.  J.  Tompkins 

Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Mokelumne  River  at  West  Point,  Cal., 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

5.2 

8.0 

7.8 

7.8 

311 

128 

168 

143 

188 

31 

11 

5.2 

7.8 

8.2 

7.8 

376 

114 

168 

128 

151 

SO 

10 

6.2 

7.4 

15 

7.8 

168 

101 

176 

121 

143 

29 

9.6 

5.2 

7.4 

10 

11 

128 

95 

176 

136 

128 

30 

9.0 

5.2 

7.4 

18 

9.8 

89 

89 

176 

136 

121 

28 

10 

5.2 

7.4 

13 

13 

78 

84 

168 

128 

114 

27 

9.1 

5.2 

7.4 

10 

12 

64 

78 

213 

128 

114 

27 

8.7 

5.2 

7.4 

9.1 

22 

276 

72 

176 

128 

108 

26 

8.6 

6.0 

7.4 

8.5 

13 

276 

76 

168 

223 

101 

25 

8.2 

6.0 

7.4 

13 

12 

223 

76 

168 

244 

95 

26 

8.0 

6.0 

7.4 

13 

10 

101 

75 

176 

404 

89 

24 

7.8 

6.0 

7.4 

10 

13 

101 

75 

185 

376 

89 

22 

7.8 

6.0 

7.4 

10 

27 

89 

74 

194 

494 

75 

20 

8.2 

6.0 

7.4 

9.6 

89 

78 

78 

176 

349 

09 

18 

8.2 

6.0 

7.4 

9.6 

30 

67 

89 

168 

299 

66 

18 

8.2 

6.0 

7.3 

9.6 

17 

136 

95 

176 

276 

61 

18 

8.2 

6.9 

7.3 

11 

16 

376 

95 

185 

463 

57 

17 

7.8 

6.9 

7.1 

10 

13 

276 

108 

185 

376 

67 

14 

7.8 

7.8 

7.1 

8.9 

12 

194 

108 

194 

336 

56 

16 

7.8 

13 

6.9 

8.5 

11 

194 

114 

194 

288 

62 

14 

7.8 

8.9 

6.9 

8.0 

12 

159 

114 

194 

254 

50 

13 

7.8 

7.8 

6.7 

7.8 

13 

143 

121 

185 

233 

48 

13 

7.8 

6.9 

6.9 

7.8 

13 

143 

136 

176 

213 

44 

13 

7.4 

6.9 

6.9 

7.8 

13 

143 

136 

159 

265 

41 

13 

7.1 

6.9 

6.9 

7.6 

17 

128 

136 

151 

223 

38 

13 

8.7 

6.9 

6.9 

7.8 

15 

108 

143 

136 

213 

36 

12 

6.4 

6.5 

6.9 

7.8 

24 

101 

136 

128 

213 

34 

12 

6.0 

6.5 

8.2 

7.8 

78 

168 

376 

m 

204 

33 

11 

6.0 

6.4 

8.0 

7.8 

128 

233 

176 

194 

83 

11 

6.4 

7.8 

7.8 

7.8 

78 

194 

143 

185 

32 

10 

6.4 

7.3 

7.8 

136 

176 



176 



10 

6.4 

Sept. 


1 
2 
3. 
4 
5. 

6. 
.  7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
20. 
30. 
31. 


6.0 
6.0 
6.0 
6.0 
6.0 

5.7 
6.4 
5.4 
5.0 
5.4 

6.7 
6.0 
6.7 
6.0 
6.0 

6.0 
10 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.1 
6.0 
6.0 
6.0 


Note.— Discharge  determined  from  a  rating  ounre  well  defined  below  250  seoond-teet. 
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Monthbf  diaduxrge  of  Middle  Fork  of  Mokelwmxe  River  at  West  Point*  Cal.,  for  the  year 

ending  Sept.  30,  1915, 


Discharge  in  second-feet. 


Month. 


MaximunL  Minjmmn.      Mean. 


October 

Nov«mber 

December 

January 

February 

March 

^:::::::::: 

June 

July 

Aueust 

September 

The  year 


13 

8.2 

18 
136 
376 
376 
213 
494 
ISS 

31 

11 

6.0 


494 


5.2 
6.7 
7.6 
7.8 

64 

72 
128 
121 

32 

10 
6.4 
6.0 


5.0 


6.66 
7.33 
9.63 
28.4 
168 
120 
172 
244 
77.4 
19.0 
7.86 
5.88 


71.4 


Run-off 
(total  in 
acre-feet). 


403 

436 

692 

1,750 

9,330 

7,380 

10,200 

15,000 

4,610 

1,170 

483 

350 


51,700 


Accu- 
racy. 


SOUTH  TOUK  OF  KOKELXTMITE  RIVSB  NEAR  RAZLBOAD  FI^T,  OAL. 

Location. — In  sec.  34,  T.  6  N.,  R.  14  E.,  at  Laidet  ranch,  about  5  miles  above  mouth 
of  Licking  Fork  and  5  miles  east  of  Railroad  Flat,  Calaveras  County. 

Drainaob  area. — Not  measured. 

Records  available. — October  23,  1911,  to  September  30,  1915. 

Gaob. — ^Vertical  staff  fastened  to  alder  tree  on  right  bank,  100  feet  above  suspension 
footbridge;  read  twice  a  day  by  Florence  Laidet. 

Discharge  measurements. — ^Made  from  cable  150  feet  below  gage  or  .by  wading. 

Cbamnbl  and  control. — Composed  of  gravel  and  appear  almost  permanent. 

Extremes  op  discharge.— Maximum  stage  recorded  during  year,  3.51  feet  at  7.40 
a.  m.,  May  14  (discharge,  660  second-feet);  minimum  stfi^  recorded,  1.07  feet  at 
3.10  p.  m.,  October  14  (discharge,  6.4  second-feet). 

1911-1915:  Maximum  stage  recorded,  6.9  feet  at  4.20*  p.  m.,  January  25,  1914 
(discharge,  3,330  second-feet);  minimum  stage  recorded,  1.10  feet,  November  18, 
1911  (discharge,  4  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice  this  year. 

I>iTBHSiONS. — ^An  irrigation  and  power  ditch  (capacity  about  2  second-feet)  diverts 
water  at  base  of  Blue  Mountain,  above  station.  Some  water  is  also  used  for  irri- 
gation at  Laidet  ranch. 

Rboulation. — No  information. 

Accuracy. — Results  good. 

Discharge  measurementa  of  South  Fork  of  Mokelumne  River  near  Railroad  Flat,  Cat., 
during  the  year  ending  Sept.  30,  1915. 
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Daily  discharge,  tH  second-feet,  of  South  Fork  of  Mohelumne  River  near  Railroad  Flat, 
Cat,,  for  the  year  ending  Sept,  SO,  1915. 


Day. 


Oct. 

Nov. 

D«o. 

Jan. 

reb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

6.6 

11 

9.4 

10 

175 

125 

176 

150 

HI 

42 

18 

7.0 

9.7 

10 

9.4 

295 

115 

175 

150 

42 

15 

7.3 

9.1 

19 

10 

338 

115 

190 

138 

105 

43 

14 

7.0 

8.2 

12 

14 

275 

105 

190 

125 

105 

44 

14 

7.3 

8.2 

16 

13 

210 

98 

205 

138 

98 

42 

13 

7.0 

8.2 

12 

14 

240 

87 

175 

138 

98 

40 

13 

7.0 

7.6 

10 

14 

210 

80 

175 

138 

90 

36 

14 

7.0 

7.0 

11 

15 

258 

76 

175 

150 

87 

34 

13 

7.9 

7.6 

11 

14 

315 

76 

162 

222 

82 

34 

14 

7.6 

8.2 

16 

14 

382 

76 

175 

315 

79 

S2 

13 

7.6 

7.9 

18 

14 

240 

76 

175 

450 

76 

30 

13 

7.0 

7.6 

16 

15 

90 

76 

190 

405 

73 

20 

13 

6.8 

7.3 

14 

21 

82 

77 

205 

600 

71 

30 

14 

6.6 

7.6 

11 

73 

76 

82 

190 

628 

67 

28 

13 

7.0 

7.9 

10 

28 

76 

90 

175 

428 

63 

30 

14 

6.8 

7.9 

11 

27 

105 

105 

175 

338 

61 

26 

13 

7.3 

8.2 

14 

25 

2i0 

115 

205 

405 

63 

36 

13 

9.4 

8.2 

11 

21 

360 

125 

210 

360 

61 

23 

13 

8.2 

7.6 

10 

21 

275 

125 

2^10 

315 

66 

23 

13 

li 

8.2 

10 

IS 

240 

125 

240 

275 

56 

21 

12 

9.4 

7.6 

9.4 

14 

175 

125 

340 

222 

62 

21 

13 

7.0 

7.6 

9.4 

12 

125 

138 

258 

205 

51 

21 

13 

7.0 

7.6 

9.7 

11 

125 

138 

258 

222 

61 

30 

13 

6.0 

7.6 

10 

10 

125 

150 

205 

276 

49 

81 

13 

7.0 

7.6 

9.7 

15 

115 

150 

190 

222 

61 

30 

13 

6.8 

8.2 

9.7 

14 

105 

138 

190 

190 

61 

30 

10 

7.0 

8.2 

10 

22 

105 

138 

205 

175 

49 

19 

9.8 

7.3 

9.4 

9.4 

105 

125 

275 

205 

175 

44 

18 

9.8 

7.6 

9.7 

9.4 

115 

222 

190 

162 

42 

30 

9.8 

10 

9.4 

9.4 

105 

190 

162 

162 

42 

30 

9.2 

9.7 

10 

150 

175 



150 

20 

9.8 

Sept. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

10 
17 
IS 
19 
20 

21, 
22 
23. 
24 
25. 

20, 
27. 
2S. 
29, 
30. 
31. 


11 

10 
9.8 
9.2 
9.2 

8.6 
8.6 
9.2 
8.6 
8.6 

0.3 
0.8 
S.6 
8.6 
8.6 

&6 
7.6 
7.6 
7.8 
7.6 

7.3 
7.3 
7.3 
7.8 
10 

8.6 

8.6 

8.6 

8 

7.8 


Note.— Discharge  determined  from  two  rating  curves  as  follows:  Oct.  1  to  May  14,  well  defined:  May 
15  to  Sept.  30,  well  defined  above  20  second-feet.    Discharge,  Sept.  16  and  17,  estimated. 

Monthly  discharge  of  South  Fork  c/  Mohelumne  River  near  Railroad  Flat,  Cal.,for  the 
year  ending  Sept.  SO,  1915.  ' 


Month. 


Discharge  in  seoond-foet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre4eet). 


Aocn* 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


14 

11 

19 

•150 

382 

275 

258 

628 

138 

44 

18 

11 


6.6 
7.0 
9.4 
9.4 

76 

76 
162 
126 

42 

18 
9.2 
7.2 


7.69 
8.20 
11.6 
31.1 
198 
122 
198 
259 
71.2 
28.2 
12.7 
8.58 


473 

488 

707 

1,910 

11,000 

7,600 

11  800 

16,900 

4,240 

1,730 

781 

511 


628 


6.6 


78.8 


67,000 
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zjosnro  fork  of  xokelxtiinb  rivzb  vzas  razlboad  flat,  cal. 

Location.— In  the  E  i  SE.  }  sec.  26,  T.  6  N.,  R.  14  E.,  at  Mokelumne  forest  ranger 
station,  100  feet  above  mouth  of  Big  Canyon  Creek,  and  6i  miles  east  of  Kaikoad 
Flat,  Calaveras  County.  Licking  Fork  joins  the  South  Fork  6  miles  below  the 
station. 

Drainage  area. — ^Not  measured. 

Records  available. — October  23,  1911,  to  September  30,  1915  (incomplete). 

Gage. — ^Until  June  3,  1915,  vertical  staff  on  left  bank  300  feet  above  the  ranger 
station.  June  4,  1915,  it  was  moved  downstream  160  feet  and  spiked  to  an  alder 
tree,  2  feet  in  diameter,  on  left  bank,  and  with  a  new  datum.  Gage  read  once  a 
day  by  rangers,  Fowler  or  Lewis. 

Discharge  measurements. — ^Made  from  foot  log  near  gage  or  by  wading. 

Channel  and  control. — ^Bed  of  chanhel  composed  of  boulders  and  gravel  is  rough. 
Control  for  old  gage  shifted  during  high  water  and  was  easily  obstructed  with 
leaves  and  debris  at  low  water.  Control  for  ne^7  gage  is  much  better  and  fairly 
permanent.    Both  banks  high  and  not  subject  to  overflow. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  1.28  feet  (old  gage) 
at  7.20  a.  m.  May  13  (discharge,  40  second-feet);  minimum  stage  recorded,  1.81 
feet  (new  gage)  September  28  to  30  (discharge,  1.3  second-feet). 

1911-1915:  Maximum  stage  recorded,  2.4  feet  January'  25, 1914;  minimum  stage 
recorded,  0.25  foot  June  1  to  10,  1914;  discharge  unknown. 

DivBRflioNS. — An  irrigation  ditch  (capacity  of  1  second-foot)  heads  above  the  station. 

Regulation  . — None. 

Accuracy. — ^Results  fair  for  old  gage  and  excellent  for  new  gage. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Discharge  meastaremenU  of  lAeking  Fork  of  Mokelumne  River  near  Railroad  Flat^  Cal., 
during  the  year  ending  Sept.  SO,  1915. 


Date. 

Mav'.e  1; 

/ 

1     Gage 
hcigat.o 

Gage 
height.^ 

Dis- 
charge. 

Oct.  28 

Roear  C.  F.ice 

Feet. 

Fee'. 

-0.08 
.52 
.51 

SecrfL 
1  7 

June    4 

H.J.  Tompjcioi 1 

15 

4 

do 

1             1  FA 

12 

1 

p 

a  New  ga:;o  iastallad  June  4, 
r86"— 18— WSP  411 14 

1315. 

6  Olds 

age. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge,  in  second-feet^  of  Licking  Fork  of  Mokelumne  River  near  Railroad  Flat, 
Cal.y/or  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1., 

24 
25 
26 
26 
26 

26 
36 
26 
25 
26 

27 
36 
26 
24 
24 

25 
25 
25 
26 
25 

25 
24 
22 
21 
20 

20 
19 
19 
19 
19 

18 
18 
18 
19 
20 

19 
18 
18 
21 
24 

27 
26 
39 
33 
30 

32 
83 
31 
20 
27 

26 
25 
25 
24 
22 

20 
20 
19 
18 
17 
16 

15 
14 
14 
11 
11 

11 
10 
10 
10 
9.9 

9.7 
9.3 

a9 

8.5 
8.1 

7.8 
7.4 
7.1 
7.0 
6.8 

6.7 
6.6 
6.5 
6.5 
6.3 

6.2 
6.0 
5.9 
5.9 

5.8 

5.6 
5.3 
6.3 
5.1 
4.9 

4.9 
4.7 
4.5 
4.3 
4.3 

4.3 
4.0 
4.0 
4.0 
4.0 

3.9 
3.8 
3.7 
3.6 
3.5 

3.4 
3.3 
3.1 
3.0 
2.9 

2.8 
2.8 
2.7 
2.6 
2.5 
2.4 

3.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.3 
2.3 

2.2 
Zl> 
2.1 
2.0 
1.9 

1.8 
L8 
1.8 
L7 
L7 

1.8 
1/8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.8 
1.8 
1.8 
1.8 

1  % 

i!!::: :::::::::::::.:::: 

!••* 

3            

1  8 

4 

1  8 

5   ,.       

1  9 

6 

1.0 

7 

1 

1.8 

g 

1  ^ 

9 

3.5 

1.7 

10 

L6 

11 

1  6 

12  . .      

1  6 

13 

.. 

1.6 

14 

... 

L6 

15 

1.. 

1.6 

16 

1 

L6 

17 

1.4 

18    ::::::::::::::::::::::::::::  :•:::■ 

1  5 

ly ;,.. 

1.. 

1.5 

20 

1      1 

1.4 

21 

i      1 

1  6 

22 

....  ■....   1.. 

L5 

23 

1.5 

24 

27 
25 

25 
2\ 
25 
26 
25 
25 

L4 

26 

1.4 

26 

1 

1.3 

27   

L3 

28 

'''\ 

1.3 

29 

1.3 

30 

1.3 

" i 

Note.— Discharee  determined  from  two  rating  curves  as  follows:  Oct.  28  to  June  3,  fairly  we^l  defined 
below  and  poorly  defined  above  20  second-feet;  June  4  to  Sept  30,  well  defined.  No  record  Oct.  1  to  Mar.  23. 

Monthly  discharge  cf  Licking  Fork  of  Mohelumne  River  near  Railroad  Flat,  Cal.,for  the 

year  ending  Sept.  SO,  1915. 


Month. 


March  24-31  . 
AprU 

Miy 

June 

July 

August 

September.. 


The  period . 


400 

B 

1.420 

C. 

1,450 

C. 

614 

B 

236 

A 

124 

A 

93 

A 

VORTH  70RK  07  COSXTXirSS  &ZVBR  KEAR  EL  DORADO,  OAL. 

Location. — In  see.  23,  T.  9  N.,  R.  10  E.,  at  Btiflpension  footbridge  at  Cello's  ranch,* 
4  miles  above  junction  with  Middle  Fork  and  5  miles  south  of  El  Dorado,  £1 
Dorado  County.    Martinez  Creek  enters  about  1}  miles  above  the  station. 

Drainaob  area.— Not  measured. 

Records  avaxlable.— August  13, 1911,  to  September  dO»  1915. 

\  <'SiD|i  Q^gn"  Qu  map  o(  ?liQ«rrUU  qoAdrancle,  U^  6.  (Holoftcil  6virr«7x 
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GioB.— Staff  in  three  sections  on  right  bank  at  the  bridge;  read  once  a  day  by  James 

Yates.    A  temporary  gage  at  same  location  (datum  1.0  foot  higher)  was  used 

August  13  to  September  23,  1911. 
DiscHABOS  MKASURSKBNT8. — Made  from  bridge  or  by  wading. 
Ohanmbl  and  control. — Gravel  and  solid  rock;  appear  permanent. 
EzTRBMBs  OF  DiscHAROB. — ^Maximum  stage  recorded  during  year,  9.0  feet  at  2  p.  m. 

February  2  (discharge,  2,550  second-feet);  minimum  stage  recorded,  2.90  feet 

October  1  to  3  (discharge,  3.5  second-feet). 
1911-1916:  Maximiun  stage  recorded,  14.2  feet,  January  25,  1914  (discharge, 

6,930  second-feet);  minimum  stage  recorded,  2.85  feet,  August  19  to  September  9 

and  September  14  to  17,  1914  (discharge,  2  second-feet). 
Wdttbr  FLOW. — Stage-discharge  relation  very  slightly,  if  ever,  affected  by  ice. 
DiYBBBioNS. — The  J.  J.  Crawford  ditch  diverts  water  from  Camp  Creek,  above  the 

station.    This  is  a  small  ditch,  about  2  feet  wide.   The  water  is  used  for  irrigation 

purposes  below  Placerville. 
Rboulation.— None. 
Accuracy. — Rating  curve,  which  is  well  defined  except  for  extremely  high  and  low 

water,  has  been  applicable  since  July  1,  1912.    Interpolated  dischargee  did  not 

come  at  critical  times  and  have  not  affected  the  accuracy  appreciably.    Results 

good. 

No  discharge  measurements  were  made  at  this  station  during  the  year  ending 
September  30,  1915. 

DaUf  discharge,  in  Mecond-feety  of  North  Fork  of  Cosumnes  River  near  El  Dorado,  Cal.^ 
for  the  year  ending  Sept.  SO,  1915, 


D«y. 

Oct. 

Not. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

3.5 
3.5 
3.5 
4.5 
5.1 

5.1 
5.1 
5.5 
5.5 
5.5 

5.5 
5.5 
5.5 
5u5 
5.5 

•  5w5 
5.5 
8.2 

14 

14 

36 
23 
28 

17 
U 

11 
all 
11 
11 
20 
17 

17 
17 
a  17 
17 
14 

14 
11 
11 
11 
11 

11 
11 
11 
U 
11 

«12 

•  13 
a  14 

•  15 
17 

14 
11 
11 

H 

11 
11 
11 
IS 
17 

17 
17 
49 
85 
85 

49 
44 
39 

•  44 

49 

49 
39 
30 
30 
39 

39 
89 
34 
30 
30 

26 

23 

023 

•  23 
23 

26 
30 
30 
30 
26 
30 

26 
23 
23 
49 
39 

a44 

49 
114 

99 
72 

54 
85 
72 
490 
266 

130 
85 
72 
72 

•  63 

54 
54 

51 
51 
51 

54 

54 
203 
215 
266 
322 

1,890 

2,550 

1,140 

610 

401 

322 

266 

695 

1,C80 

1,820 

490 

384 

322 

•466 

610 

1,080 

1,080 

740 

925 

610 
•  550 
490 
454 
418 

384 
352 
695 

610 
490 
384 
352 
322 

293 

•  293 
293 
289 
293 

308 
293 
280 
293 
293 

384 
418 
454 
454 

490 

528 
528 
568 
568 

•  589 

610 
695 
1,420 
876 
C95 
610 

568 
528 
568 
695 
605 

095 
610 
652 
652 
610 

652 
695 
695 
652 
610 

652 
•  674 
605 
695 
740 

652 
610 
610 
568 
528 

528 
454 
418 
384 
490 

401 
384 
368 
384 
418 

337 
352 
3fi8 
3  8 
2,030 

1,890 
1,830 
1,820 
l,t80 
1,190 

1,190 
1,360 
1,300 

i,3eo 

975 

875 
785 
•  830 
875 
605 

610 
610 
610 
568 
568 
528 

490 
454 

418 
384 
368 

384 
3C8 
352 
322 
322 

322 
293 
293 

2C6 
240 

215 
215 
191 
191 
169 

169 
159 
149 
•  140 
130 

122 
114 
99 
92 
85 

85 
85 
78 
72 
72 

66 
60 

•  57 
54 

49 

49 
40 
44 
39 

•  36 

34 
30 
30 
30 
30 

26 
26 
26 
23 
23 

23 
20 

•  18 
17 
17 
17 

17 
17 
17 
16 
14  . 

12 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
9.9 

•  9.0 
8.2 
6.6 

5.5 
5.5 
5.5 
5.5 
5.5 

5.5 
5.5 
5.5 
5.5 
5.5 
5.1 

5.1 

a. 

5.1 

1 

•  5.8 

4. 

5.5 

s 

5.5 

6 

5.5 

7 

•  5.3 

8 

5.1 

1 

4.6 

» 

4.5 

U 

4.5 

n.. 

4.5 

a   

4.5 

M 

4.5 

11 

5.1 

^ 

5.1 

17 

5.1 

tt.   

5.1 

a 

5.1 

m 

4.5 

n 

4.5 

s 

•  4.5 

a 

4.5 

JL 

45 

». 

5.5' 

B 

5.5 

v 

5.5 

a 

6.6 

m 

5.5 

Z) 

5.5 

n. 

a  Estimatod  from  Inteipolatod  values. 
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Monthhj  dUcharge  of  North  Fork  of  Cosumnes  River  near  El  Dorado ^  CaL,  for  the  pear 

ending  Sept.  SO,  1915. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum.  MinimuM.      Mean. 


26 

18 

85 

490 

2,550 

1,420 

740 

2,030 

490 

85 

17 


I 


2,650 


3.6 
11  - 
17 
23 
266 
280 
384 
337 
85 
17 
5.1 
4.5 


9.76 
13.1 
36.4 
107 
795 
483 
609 
891 
251 
41.5 
9.57 
5.05 


3.5  t      267 


Run-off 
(total  in 
acre-leet). 


600 

780 

2,240 

6,580 

44,200 

29,700 

36,200 

64,800 

14,000 

2,550 

588 

300 


193,000 


Accti- 
racy. 


COSXTMinBS  RIVER  AT  MICHIOAIT  BAR.  CAL. 

Location.— In  the  NW.  }  SE.  J  sec.  36,  T.  8  N.,  R.  8  E.,  at  highway  bridge  at  Michi- 
gan Bar,  Sacramento  County,  5i  miles  southwest  of  Latrobe.  The  North  and 
Middle  forks  unite  12  miles  above  the  station. 

Drainage  area. — 524  square  miles. 

Records  available. — October  20,  1907,  to  September  30,  1915. 

Gage. — Vertical  staff  on  downstream  end  of  bridge  pier,  near  left  bank;  read  twice  a 
day  by  C.  B.  Ruman. 

Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Sand,  gravel,  and  small  boulders;  fairly  permanent.  Point 
of  zero  flow  is  at  gage  height  1.4  feetiO.l  foot. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  7.5  feet  at  5  p.  m. 
February  2  (discharge,  8,200  second-feet);  minimum  stage  recorded,  2.0  feet, 
September  1  to  7  (discharge,  6  second-feet). 

1907-1915:  Maximum  stage  recorded,  10.9  feet,  January  31,  1911  (dischai^e, 
22,400  second-feet);  no  flow  July  25  to  September  16,  1908. 

Diversions. — Douglas  and  Enterprise  ditches  (combined  capacity  about  60  second- 
feet)  divert  from  the  Middle  and  South  forks.  The  water  is  used  for  power, 
domestic,  and  irrigation  purposes  at  Plymouth  and  vicinity.  Slug  Gulch  ditch 
(capacity  7  or  8  second-feet)  also  diverts  water  from  the  Middle  Fork  when  prior 
appropriations  permit.  Michigan  Bar  canal  (capacity  about  60  second-feet) 
heads  on  the  main  Cosumnes  at  Musicdale  Creek.  No  record  is  available  show* 
ing  the  amount  of  water  diverted. 

Accuracy. — No  dischaige  measurements  were  made  at  this  station  during  the  year, 
but  measurements  made  after  September  30,  1915,  indicate  that  there  has  been 
a  change  in  the  stage-discharge  relation  for  stages  below  about  120  second-feet. 
Results  excellent  except  those  for  October  and  November  which  are  fair,  and 
those  for  August  and  September  which  are  good. 
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Dailif  dMiarge,  in  ucond-feety  of  Cosumnes  River  at  Michigan  BoTy  Cal.y  for  the  year 

erring  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

i. 

6.5 

6.5 

8 

8 

6.5 

6.5 

6.5 

8 

8 

8 

12 
12 
12 
12 
12 

12 
15 
15 
15 
18 

22 
57 
37 
33 
26 

26 
22 
18 
18 
18 
20 

33 
35 
40 
40 
35 

35 
26 
26 
26 
26 

24 
24 
24 
24 
24 

24 

26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
28 

34 
35 
108 
230 
175 

145 
120 
115 

87 
210 

272 
160 
115 

85 
72 

60 
120 
132 
100 
492 

132 
95 
79 
79 
75 

75 
85 
75 
75 
60 
68 

68 
68 
68 
175 
140 

218 
206 
480 
4€0 
250 

175 
230 
210 
1,550 
595 

345 
250 
210 
175 
160 

145 
145 
120 
120 
145 

145 

175 

1,100 

760 

1,000 

1,1G0 

4,470 
5,920 
3,450 
1,700 
1,160 

850 

718 

2,190 

5,920 

5,920 

2,460 

1,340 

1,100 

950 

850 

850 
1,700 
2,7f0 
1,800 
2,700 

1,860 
1,550 
1,340 
1,280 
1,100 

950 

850 

1,780 

1.220 

1,050 

950 

850 

805 

718 
760 
675 
675 
595 

505 
595 
505 
505 
675 

718 
805 
950 
950 
950 

950 

950 

1,050 

1,050 

1,050 

1,050 
1,050 
l,lf0 
1,550 
1,280 
1,160 

1,060 
1,050 
1,050 
1,220 
1,410 

1,220 
1,100 
1,340 
1,160 
1,160 

1,160 
1  280 
1,160 
1,160 
1,100 

1,160 
1,280 
1,280 
1,280 
1,280 

1,220 

1,050 

950 

950 

850 

805 
7(0 
7fO 

7eo 

1,050 

850 
760 
718 
718 
760 

718 
675 
718 
760 
2,760 

2,080 
8,700 
3,950 
2,7G0 
2,190 

2,020 
2,190 
2,370 
2,5f.O 
1,860 

1,700 
1,550 
1,410 
1,550 
1,410 

1,280 
1,280 
1,280 
1,100 
1,050 
1,050 

1,050 
950 
850 
760 
760 

760 
760 
675 
675 
505 

505 
525 
525 
492 
460 

430 
460 
400 
356 
345 

345 
345 
295 

286 
250 

250 
250 
234 
210 
210 

192 
176 
160 
145 
145 

120 
120 
120 
116 
98 

98 
98 
98 
84 
80 

80 
64 
64 
64 
64 

54 
51 
51 
45 
39 

39 
30 
30 
39 
34 
34 

20 
20 
20 
20 
20 

20 
20 
20 
20 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
9 
9 
9 
0 

0 
0 
0 
0 
9 
0 

6 

a 

6 

3 

0 

4 

0 

5 

0 

6 

0 

7 

0 

g 

7.6 

9 

7.6 

10 

7.6 

11 

7.6 

u 

7.6 

13 

7.6 

U 

8.9 

15 

9 

W 

0 

17 

9 

18 

9 

19 

0 

» 

9 

21 

8 

22 

7.6 

23 

7.6 

24 

0 

S 

7.6 

2S 

12 

T 

8.6 

28 

11 

29 

9 

ao 

9 

SI 

Note.— Discharge,  Oct.  1  to  Jaly  8,  determined  from  a  ratim;  curve  well  defined  above  and  fairly  well 
defined  below  60  second-feet;  curve  used  after  July  8  well  defined;  curves  identical  above  120  second-feot. 

Monthly  discharge  of  Cosumnes  River  at  Michigan  Bar^  Cal.^forthe  year  ending  Sept, 

SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-ofT 
(total  in 
acre-feet). 

Apcu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

57 

40 

402 

1,550 

5.920 

1,550 

1.410 

3.050 

1,050 

192 

29 

12 

6.5 

24 

34 

68 
718 
595 
760 
675 
210 

34 

0 

6 

I..3 
27.7 
122 
356 
2,130 
904 
1.100 
1.630 
503 
85.6 
15.0 
7.95 

1.000 

1.650 

7,500 

21,900 

118,000 

55,600 

65,500 

100,000 

29.900 

6,260 

922 

473 

C. 
B. 

Deeember 

A. 

JMmary ... 

A. 

A. 

March... 

A. 

April 

A. 

10^..:;::::::.:::.:::.:.:.:.:::...: :.... 

A. 

June 

A. 

July 

A. 

August 

B. 

Septembw- 

B. 

The  year 

5,920 

6 

565 

408.000 

GOOSB  LAKE  BASIN. 
DKXW8  OSXSK  RZSXRTOnt  VXAB  Z.AKXVZSW,  OBK0. 

Location.— Dam  ia  in  the  SE.  }  sec.  5,  T.  40  S.,  R.  18  E.,  about  14  miles  southwest 
I  of  Lake  view,  Lake  County;  reservoir  extends  upstream  about  10  miles. 

I      Rbcobds  available. — February  26, 1913,  to  September  30, 1915;  occasional  readings. 

Gage.— Gage  face  attached  to  plank  on  upstream  face  of  dam  in  1915.    Previous 
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readings  obtained  by  measuring  down  from  the  floor  of  gage  house.    Gage  heights 

refer  to  a  datum  level  with  lowest  contour  of  reservoir.    Gage  reader,  R.  J.  Gilbert. 
OuTLETs.—A  tunnel  with  sill  at  elevation  16.3  feet  and  a  blow-out  pipe  in  center  of 

dam  at  bottom. 
Regulation. — Reservoir  was  filled  up  to  outlet  tunnel  during  winter  of  1911-12,  but 

was  practically  empty  October  1,  1912.    The  rate  of  filling  between  that  date 

and  March  31,  1913,  has  been  estimated. 
Extremes  op  stage.— Maximum  stage  recorded  during  year,  41.3  feet  October  3 

(quantity  stored,  18,480  acre-feet);  minimum  stage  reccoxled,  24.4  feet  September 

28  (quantity  stored,  1,560  acre-feet). 
1913-1915:  Maximum  stage  recorded,  53.4  feet  April  18-20,  1914  (quantity 

stored,  55,500  acre-feet). 

The  following  readings,  near  the  end  of  each  month,  have  been  used  in  correcting 
the  observed  flow  of  Drews  Creek  below  the  dam: 

Readings  used  in  correcting  observed  flow  of  Drews  Creek  below  dam  during  year  ending 

Sept.  SO,  1915. 


Date. 

Oaee 
heiiht. 

Fed. 

Oct.  31 

41.3 

Jan.  30 

39.0 

Fob.  27 

35.7 

Mar.  81 

34.8 

Apr.  30 

34.3 

Storage. 


LoasorKain 
durini; 
month. 


Date. 


Gage 
eight. 


heig] 


Storage. 


LoHorgain 

durini^ 
month. 


Acre-feet. 
18.480 
14,000 
8.920 
7,780 
7,190 


Aere-feet. 


0-4,480 
-5.080 
-1,1^0 
-    690 


May  20 
July  3 
July  31 
Aug.  31 
Sept.  28 


Feet, 


86.0 
34.8 
32.9 
28.2 
24.4 


Aere'feet. 
9.310 
7.780 
5.710 
2.620 
1,560 


Acre^eet. 
+2.120 
-1,530 
-2.070 
-3  OH) 

-i.oao 


a  Oct.  1  to  Jan.  31. 


DBSWS  CBEBK  HZAB  LAKEVIEW,  OKXO. 


Location.— In  the  SW.  J  sec.  4,  T.  40  S.,  R.  18  E.,  at  highway  bridge  about  half  a 
mile  below  mouth  of  Willow  Creek,  1  mile  below  the  Drews  Creek  dam,  and  13 
miles  southwest  of  Lakeview,  Lake  County. 

Drainage  area.— 211  square  miles. 

Records  available. — January  16, 1909,  to  September  30, 1915. 

Gage. — Friez  water-stage  recorder  since  March  19, 1912,  referred  to  a  vertical  staff 
on  the  highway  bridge,  installed  March  1, 1910.  Gage  inspected  by  R.  J.  Gilbert. 
Inclined  staff  at  station  No.  1,  at  the  dam  site  a  mile  above  present  gages,  used 
January  16  to  May  31,  1909,  and  vertical  staff  at  station  No.  2,  at  a  dump-car 
bridge  100  feet  below  the  dam  site,  November  20, 1909,  to  February  28,  1910. 

Discharge  measurements. — ^Made  from  wagon  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  sand ;  shifts  slightly:  diif t  and  growth  of  aquatic 
plants  nmy  collect  on  control  occasionally,  affecting  stage-dischaige  relation.  At 
highest  stages  water  flows  in  a  second  channel. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
4.31  feet  at  1  p.  m.  March  31  (discharge,  441  second-feet);  minimum  stage  from 
water-stage  recorder,  1.90  feet  at  11  a.  m.  September  23  (discharge,  1  second-foot 
or  less). 

190&-1915:  Maximum  stage  recorded,  8.3  feet  January  16,  1909,  on  original 
gage  (discharge,  2,730  second-feet).    Creek  dry  at  times. 

Winter  flow. — Stage-dischaige  relation  has  not  been  affected  by  ice  since  water 
has  been  stored  in  reservoir,  as  the  water  flowing  past  the  station  comes  from  near 
the  bottom  of  the  reservoir  and  is  well  above  the  freezing  point. 
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D1VBR810N8.— The  North  Drews  canal  of  the  Goose  Lake  Valley  Irrigation  Co.  diverts 
water  past  the  station.  Record  is  kept  of  its  dischaige,  and  this  is  added  to 
secure  the  total  run-o£f  from  the  creek. 

Regulation.— B^jnning  with  the  last  part  of  1912,  water  has  been  stored  in  the 
reservoir  of  the  Goose  Lake  Valley  Irrigation  Co.,  just  above  the  station.  A 
negligible  quantity  of  water  was  stored  prior  to  that  time.  The  run-oif  records 
have  been  corrected  for  storage.  The  results  are  often  negative  during  the  sum- 
mer as  the  dischaige  into  the  reservoir  becomes  too  small  to  o£bet  the  evaporation 
losses. 

Accuracy.— Results  for  1915  only  fair  on  account  of  shifting  control  and  lack  of 
sufficient  measurements.  Prior  to  construction  of  the  dam,  records  were  subject 
to  considerable  error  on  account  of  diurnal  fluctuation. 

Discharge  meagwremenU  of  Drewi  Creek  near  Lakeview,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915, 


Dftte. 

Made  by- 

bSf^t. 

Dis- 
ebarge. 

Dec  8 

James  E.  Stewart 

Feet. 
2.18 
2.10 

Sec-ft. 
12.1 

May  8 

P.V.Hodges 

12.2 

DMy  discharge,  in  second-feet,  of  Drews  Creek  near  Lakeview,  Greg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

OcL 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Aug. 

Sept. 

1 

26 
26 
26 
35 
25 

24 
24 
21 
25 
25 

25 
25 
25 
25 
25 

24 
24 
24 
25 
24 

24 
24 
24 
24 
24 

25 
25 
24 
24 
24 
23 

23 
23 
24 
25 
24 

23 
23 
23 
23 
23 

23 
23 
23 
22 
22 

21 

12* 

16* 

16 
16 
16 

15 
15 
15 
16 
16 

16 
16 
16 
16 
16 
16 

16 
18 
11 
11 
11 

11 
11 
12 
11 
11 

11 
11 
10 
11 
11 

11 
11 
11 
11 
11 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

15 
60 
96 
84 
54 

50 
50 
48 
50 
48 

46 
47 
40 
47 
46 

46 
47 
47 
48 
48 

48 
48 
48 
48 
48 

47 

47 
47 

47 
46 
52 
52 
52 

52 
52 
62 
76 
76 

75 
75 
78 
82 
02 

120 
158 
181 
212 
253 

826 
334 
347 
300 
S81 

425 
426 
425 
417 
415 
•  407 

400 
412 
412 
402 
300 

304 
320 
267 
238 
210 

164 
134 
24 
21 
22 

22 
22 
14 
14 
18 

13 
12 
13 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

13 
14 
14 
15 
16 

16 
16 
17 
17 
17 

17 
17 
17 
18 
17 

7.2 

4.8 

10 

2 

3 

5 

4 

4 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

70 

140 
130 
130 
114 
35 
81 

38 

27 

23 

29 

30 

31 

NoB.->Diacbarge  determined  as  follows:  Oct.  1  to  Mar.  14,  from  a  ftdrly  well-defined  rating  oorye;  Mar. 
15-90.  by  indirect  method  for  shifting  channels;  Mar.  21  to  June  22,  from  a  fairly  welMeflned  rating  curve, 
whi^  has  also  been  used  Aug.  26  toBept.  4  after  deducting  0.15  foot  from  observed  gage  readings  to  allow 
for  probable  backwater  owing  to  nrowth  of  aquatic  plants  in  channeL  Mean  discharge  estimated  as  fol- 
lows: Nov.  17-30, 17  seoond-ieet;  Dec  1-7  and  ^16. 14  second-feet;  June  23^,  4  second-feet;  Aug.  1-27, 
15  seoood-faet;  Sept.  6-30, 1.5  second-feet.  Stage-ducharge  relation  affected  by  growth  of  aquatic  plants 
Jtme  23  to  Sept.  30,  but  flow  may  be  safely  assumed  to  have  gradually  decreased  except  Aug.  2C  to 
Sqtt.  4,  ulien  water  was  released  from  the  gates. 
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Monthly  discharge  of  Drews  Creek  near  Lakeview,  Oreg.y/or  the  year  ending  Sept.  SO,  J  9 15. 


Month. 


October..., 
November. . 
Deoember.. 

January 

February. . 

March 

AprU 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


i^;' 


Jime 

July 

August 

September. 


16 
96 
425 
412 
12 
18 


140 
10 


The  year. 


425 


24.5 
20.2 
14.8 
10.0 
50.2 

200 

135 
12.0 
11.5 

a  3.0 
22.9 
2.1 


Run-off 
(total  in 
ati^e-leet). 


1,510 

1,200 
010 
970 

2,700 
12,300 

8,030 
738 
684 
184 

1,410 
125 


42.2 


30,600 


Accu- 
rikcy. 


B. 
C. 
D. 
B. 
B. 
B. 
B. 
B. 
C. 
D. 
C. 
C. 


a  Estimated. 

Note.— Total  nm-oCf  of  Drews  Creek  for  year,  including  North  Drews  Canal  and  deducting  draft  from 
reservoir,  was  26,100  acre-feet. 

KORTH  D&EWS  CANAL  HZAR  LAKZVIEW,  OREO. 

Location. — In  sec.  3,  T.  40  S.,  R.  18  E.,  nearly  opposite  the  station  on  Drews  Creek, 
about  two  miles  below  the  intake  of  the  canal  at  the  Drews  Creek  dam  and  one- 
third  mile  above  a  spillway. 

Records  available. — March  18,  1914,  to  September  30,  1915. 

Gaoe. — Vertical  staff  on  right  side  of  flume  at  station  107.  A  gage  just  below  outlet 
gate  of  dam  was  also  read  during  1915.    Grages  read  once  a  day  by  R.  J.  Gilbert. 

Discharge  measurements. — Made  from  collar  of  flume  or  by  wading. 

Channel  and  control. — 12-foot  wooden  flume.  Practically  all  readings  in  1914 
were  made  when  waste  way  below  gage  was  open. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  1.85  feet  April 
10  (dischaige,  76  second -feet) ;  no  flow  August  9  and  10. 

1914-15:  Maximum  discharge  102  second-feet  (gage  height,  2.10  feet  on  gage 
above  weir)  March  28,  1914.    Canal  dry  at  times. 

Accuracy. — Results  fair  except  October  to  December,  when  they  are  poor  on  account 
of  lack  of  gage  records. 

North  Drews  canal  diverts  from  Drews  Creek  at  reservoir  dam  in  the  SE.  J  sec.  5. 
Water  will  be  used  for  irrigation,  but  during  1915  most  of  it  was  wasted  into  creek 
below  the  gages  on  both  canal  and  creek. 

Discharge  measurements  of  North  Drews  canal  near  Lahevieu\  Oreg..  during  the 

ending  Sept.  SO,  1915. 


Date. 


Dec. 
May 


Made  by— 


Oase 
leight. 


heJ 


James  E.  Stewart.. 
P.V.Hodges 


Feet. 
0.32 
a. 40 


Db- 
cbarfB. 


Stc-ft. 
1.8 
4.S 


a  Reading  on  gage  at  dam,  O.GO  foot. 
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DaUy  disduxrge,  in  second-feet,  of  North  Drews  canal  near  Lakeview,  Oreg.^for  the  year 

ending  Sept.  SO,  1915. 


Day.                 Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

28 
23 
27 
27 
27 

35 
45 
50 
53 
53 

53 
53 
53 
59 
65 

57 
71 
66 
66 
33 

33 
33 
38 

66 
66 
66 
62 

62 
62 
62 
62 
62 

58 
58 
53 
43 
76 

74 
53 
18 
46 
46 

46 

46 

28 

9 

8 

7 

6 

5 

4.3 

4.2 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.2 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.4 

4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 

10 

10 

4.8 
4.3 
4.3 
4.3 
4.3 

6.3 
8.2 
2.7 
2.7 
2.7 

4.3 
5.5 
5.5 
5.6 
10 

10 
10 
10 
10 
10 

8.5 
8.5 
8.5 

10 

10 

10 

1 1 

41 

10 

8 

10 

4 

10 

5 

11 

• ! 

24 

4i* 

11 

7 , 

n 

8, 1       3.0 

12 

f 1 

24 

32 

12 

w....::::::::::::::;!    :  : 

12 

,1 1    . . 

12 

12 ' 

23 

28 
29 

12 

13 

12 

U 

12 

15 

12 

„. 1 

12 

17 1 

29 

11 

18 ! 

13 

» 

30 

23 

29' 

13 
15 

21 

14 

23 

16 

15 

33 

23 

29 

10 

M 

28 

10 

2L 

8.5 

36 

23 

30 
29 

10 

r 

28 

10 

28 

10 

n 

10 

30 

10 

a 

10 

Aug. 


Sept. 


14 
16 
16 
16 
16 

16 
15 
15 
15 
14 

14 
14 
14 
14 
12 

0 
6 

6 


NoTB. — ^Dteharge  determined  from  readings  on  regular  gage  and  a  well-defined  rating  curve  Dec.  8-27. 
Feb.  13,  Feb.  27  to  Jane  16,  and  Aug.  14  to  Sept.  30;  from  readings  on  gage  at  dam  and  a  fairly  well-defined « 
raUof  eorre,  Jaooary  and  February,  except  Feb.  12,  27-28,  and  June  17  to  Aug.  8.  A  correction  has  been 
aid*  lor  effect  of  growth  of  aquatic  plants  July  18  to  Aug.  8.    Mean  discharge  July  11-20  estimated  as  19 


Mimtkhf  discharge  of  North  Drews  canal  near  iMkeview,  Oreg.,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 

Discharge  in  second-feet. 

Ri'.n-ofT 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Oelobw                                                         

a2.0 
a3.0 
10.3 
23.7 
32.4 
50.2 
34.0 
4.50 
6.81 
11.3 
17.5 
11.1 

123 

179 

633 

1,460 

1,800 

3,090 

2,020 

277 

405 

605 

1,080 

660 

D. 

KMMBhfr 

D. 

nmnbv 

28 
34 
41 
71 
76 
4.6 
10 
15 
46 
16 

C. 

Jtoaarr 

B. 

fSSSij:,.:... 

29 

23 
4.0 
4.0 
2.7 
8.5 
0 
6.0 

B. 

itaih!7:. ::.::.::.....:. ..!!:...:.: 

B. 

Aanl 

B. 

SK. :  : 

B. 

jS:              .  

C. 

j^ :.:.:;:.. 

C. 

ffloit              .    

c. 

fSffmh^ 

B. 

; 

Ttw  Tiar 

76 

0      \        17.1 

12,400 

a  Estimated. 
OOTTOVWOOD  CREEK  HSAB  LAKEVIEW,  OBEO. 

Location.— In  the  SW.  }  sec.  29,  T.  38  S.,  R.  19  E.,  about  half  a  mile  below  dam  site 
of  a  propofled  storage  reservoir  and  near  edge  of  valley,  and  10  miles  northwest  of 
Lakeview,  Lake  County. 

Drainaoc  akba. — 30  square  miles. 
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SURFACE   WATER  SUPPLY,  1^15,  PART  XI. 


Records  available.— November  22,  1908,  to  September  30,  1915. 

Gage.— Vertical  staff  on  left  bank ;  read  once  daily  by  Peter  Segner.    From  November 

22, 1908,  to  January  18, 1909,  a  gage  just  above  a  weir,  one-fourth  mile  below  the 

dam  site,  was  used. 
DiscHARQE  HSA^UREMENTS.— Made  from  a  footbridge  40  feet  below  the  present  gage 

or  by  wading  near  the  gage. 
Channel  AND  control. — Clean  gravel;  somewhat  shifting;  stage  of  zero  flow,  — 0.1±OJ. 

foot. 
EzTRBHB  OF  DISCHARQE. — Maximum  stage  recorded  during  year,  2.2  feet  March  23 

and  27  (dischaige,  149  second-feet);  minimum  stage  recorded,  0.15  foot  August 

28  to  September  9  (discharge,  1.5  second-feet). 
1908-1915:  Maximum  stage  recorded,  3.4  feet  November  23,  1909  (discharge, 

337  second-feet);  minimum  dischaige  of  1.0  second-foot  has  been  noted  in  1909, 

1910,  1913,  and  1914. 
Winter  flow. — Stage  discharge  relation  seriously  affected  by  ice;  flow  estimated. 
Diversions. — ^At  present  no  diversions  above  station. 
Accuracy. — Results  good  except  for  period  when  stream  was  frozen  and  during 

spring,  when  there  is  a  laige  diurnal  fluctuation  due  to  melting  snow. 

The  following  measurement  was  made  by  P.  V.  Hodges: 

May  7,  1915:  Gage  height,  0.64  foot;  dischaige,  23.2  second-feet. 

Daily  discharge,  in  aecond-feet,  of  Cottonwood  Creek  near  LakevieWy  Oreg,,  far  the  year 

ending  Sept.  30,  1915, 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1     

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
6.0 

5.0 
6.0 
6.0 
6.0 
6.0 

6.0 
7.0 
7.0 
12 
9.0 

7.0 
6.0 
5.0 
6.0 
6.0 

3.5 
3.6 
3.5 
6.0 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
5.0 
6.0 
6.0 
6.0 

5.0 
3.5 
3.5 
7.0 
9.0 

7.0 
7.0 
7.0 

12 

15 

15 

16 
9.0 
7.0 
9.0 

5.0 
6.0 
6.0 
7.0 
12 

9.0 
7.0 
7.0 
5.0 
7.0 

7.0 
7.0 
7.0 
7.0 
9.0 

9.0 
47 
161 
161 
139 

166 
161 
172 

69 

92 

43 
172 

97 

97 

56 
117 

60 
112 
87 
60 
74 

47 
69 
43 
47 
47 

60 
64 
60 
64 
43 

39 
43 
66 
43 
60 

43 
43 
39 
85 
35 

39 
32 
43 
39 
39 

32 
35 
28 
32 
32 

21 
35 
28 
60 
69 

64 
60 
47 
60 
47 

43 
43 
74 
47 
43 

39 
43 
39 
47 
39 

35 
35 
39 
39 
35 
32 

35 
32 
32 
32 
28 

24 
21 
21 
18 
21 

21 
18 
18 
18 
18 

18 
18 

12 
9.0 

16 

12 
12 
12 
12 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
3.5 
6.0 
6.0 

6.0 
7.0 
3.5 
3.5 
3.5 

8.5 
3.5 
3.5 
3.5 
3.5 
3.5 

5.0 
5.0 
3.6 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.2 
1.2 
1.2 
1.2 

2.0 

2 

1.2 

3 

1.2 

i4 

1.2 

5 

L2 

0 

1.2 

7 

1.2 

8  

1.2 

0 

1.3 

10 

1.2 

11 

2.0 

12 

1.2 

13 

2.0 

14 

2.0 

16 

^5 

18 

8.5 

17 

3.5 

18 

3.5 

19 

3.5 

20 

3.5 

21 

2.0 

22 

2.0 

23 

2.0 

24 

2.0 

26 

2.0 

26 

2.0 

27 

3.5 

28 

6.0 

29 

3.6 

30 

3.5 

81 

NoTR.— Discharm  determined  from  a  fairly  well  defLied  rating  curve.  Stage-dlscharee  relation  affected 
by  ice  about  Nov.  26  to  Feb.  28.  Mean  discharge  estimated  Nov.  26-30, 7  second-feet;  Dec.  1-15, 6  secood- 
feet;  Dec.  16-25. 3  second-feet;  Deo.  26  to  Jan.  15,  5  second-feet;  Jan.  16  to  Feb.  28,  4  secood-feet.  Laisi 
diuinal  fluotoattOQ  during  parts  of  March  and  AjhtU;  gage  read  alternately  morning  and  evening. 
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Monthiy  discharge  of  Cottonwood  Creek  near  Lakeview,  Oreg. ,  for  the  year  ending  Sept,  SO, 

1915, 


Month. 

DischArge  in  8econd-feet. 

RUD-Off 

(total  in 
acre-feet). 

ACOQ- 

M^ylTn^'TH- 

Ml  ^  ^  iff\^^ni  ■ 

Mean. 

racy. 

October 

13 
15 

2.0 
3.5 

4.44 

6.9 
4.4 

4.5 

4.0 

60.2 

52.5 

42.6 

17.7 

5.87 

2.43 

2.31 

273 

411 

271 

277 

222 

8,700 

3,120 

2,620 

1,050 

361 

149 

137 

B. 

Kovembw 

C. 

IHwinher. .  - 

C. 

Janiiarv 

C. 

p^S^: 

C. 

JSS!^::::::- :;::::::.:::::.:::::.::::::::::::.: 

172 
112 
74 
35 
9 
5 
5 

5 

32 

21 
9 

3.5 
1.2 
1.2 

C. 

April 

B. 

^:::;::::::::::. ::...:. ..:....: ::::.:::... 

B. 

7inM... 

B. 

JoJy 

B. 

August 

C. 

SeptMObfO' 

C. 

ThoToar 

172 

1.2 

17.4 

12,600 

THOMAS  CBEBK  VXA&  Z.AKXVZSW,  OKXO. 

Location. — In  the  NE.  J  sec.  22,  T.  38  S.,  R.  19  E.,  at  site  of  proposed  diversioii 
dam,  near  edge  of  valley,  about  8  miles  below  the  Thomas  Creek  reservoir,  and 
about  10  miles  northwest  of  Lakeview,  Lake  County. 

Drain AOB  arba. — Not  measured. 

Records  available. — January  1,  1912,  to  September  30,  1915. 

Gagb. — ^Vertical  staff  driven  in  creek  bed  near  left  bank,  300  feet  above  highway 
bridge;  read  daily  in  flood  periods  and  twice  a  week  at  other  times  by  George 
Wright.  Grage  readings  beginning  April  13,  1914,  refer  to  a  datum  0.46  foot 
lower  than  tiiat  previously  used.  Gage  used  January  1  to  March  9,  1912,  and 
December  1,  1912,  to  February  29,  1913,  was  on  right  abutment  of  bridge  over 
Bouthemmost  of  three  channels,  into  which  creek  divides  at  the  road  crossing. 

DncHAROB  mbasurements. — Made  by  wading  at  all  but  highest  stages,  when 
measurements  may  be  made  from  the  highway  bridge  at  the  old  gage. 

Gbannbl  and  control. — Sand,  gravel,  and  yellow  clay;  somewhat  shifting. 

ExTBBMBs  OF  DISCHARGE. — Maxjmum  stage  recorded  during  year,  2.6  feet  April  2 
and  8  (discharge,  95  second-feet);  minimum  stage  recorded,  1.28  feet  July  6 
(discharge,  0.8  second-foot). 

1912-1915:  Maximum  stage  recorded,  4.15  feet  April  15,  1914  (discharge,  440 
second-feet);  minimum  stage  recorded,  1.28  feet  July  6,  1915  (discharge,  0.8 
second-foot). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice  owing  to  springs  above 
the  gage. 

DiVERBiONS. — ^Two  small  irrigation  ditches  divert  water  around  gage. 

AocuRACT. — ^Results  only  fair  on  account  of  unstable  channel,  diurnal  fluctuation  in 
the  early  spring,  and  infrequency  of  gage  readings. 
The  following  measurement  was  made  by  P.  V.  Hodges: 
May  7, 1915:  Gage  height,  1.70  feet;  discharge,  12.5  second-feet. 
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Daily  discharge,  in  second-feet,  of  Thomas  Creek  near  Lakeview,  Oreg.,for  the  year  ending 

Sept,  30,  1915. 


Day. 

Oct, 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

fitept. 

1 

6.0 

4.8 
4.7 
4.6 
4.6 
4.6 

4.6 
4.7 
4.8 
6.0 
5.0 

6.0 
6.0 
5.0 
6.2 
7.4 

8.5 
10 
12 

6.0 
11 

12 
12 
21 
24 
27 

39 
41 
54 
66 
61 
52 

7.1 
9.5 
9.5 
7.0 
4.4 

4.9 
4.6 
4.4 
4.0 
5.1 

5.0 
4.9 
4.9 
3.3 
3.8 

4.2 
4.2 
4.1 
4.0 
4.4 

3.8 
3.3 
2.9 
2.7 
2.6 

2.5 
2.5 
2.5 
2.5 
2.7 

2.4 
2.2 
2.0 
1.8 
1.7 

1.5 
1.4 
1.2 
1.8 
2.4 

3.0 
3.5 
3.3 
4.0 
3.3 

2.9 
2.5 
2.5 
3.1 
2.5 

2.6 
2.5 
2.6 
2.7 
2.7 

2.5 
2.2 
1.8 
1.8 
1.6 
1.5 

J::   :::::: 

4.0 

13 
12 

3 

1.0 

4 

. 

2.4 

3.4 

1.2 

2.0 

5 

4.0 

5.0 

11 

5 

.8 

7 

2.8 

8 

3.0 

3.4 

4.0 

***5.*6" 

6.9 
7.5 

7.5 
5.1 

1.0 

2.2 

9 

10 

1.2 

1.2 

11 

2.3 

12 

3.0 

4.0 

4.6 

6.0 

13 

2.2 

14 

L2 

3.2 

15 

3.0 

4.0 

5.1 
*'i*2' 

16 

4.0 

5.0 

2.2 
....... 

17 

1.2 

18 :.. 

3.0 

3.3 

19 

4.0 

4.0 

"*5.*6' 

2.2 
2.2 

20 

5.0 
4.0 

2.2 

21           

L2 

3.2 

22 

23 

3.4 

4.0 

"'h'.Q 

2.2 

2.2 

24 

2.8 

L6 

25 

2.2 

28 

3.4 

3.4 

4.6 

**'5*6' 

1.2 

"'i'i* 

27 

1.2 

28 

2.4 

2.0 

29 

3.4 

4.0 

2.3 

30 

3.4 

....k*. 

1.2 

•*T6* 

8.2 

31 

2.4 

Note.— Discharge  determined  from  two  fairly  well  defined  rating  curves  applicable  Oct.  1  to  Mar.  31 
and  Apr.  1  to  Sept.  30,  respectively.  Discharge  interpolated  Mar.  1-2, 4-5, 7-8, 10-12, 14-15, 17,  21, 24, 28, 
Apr.  4, 11, 16, 18, 25,  May  2-3, 6-7, 9-11, 16, 23,  26,  and  30. 


Monthly  discharge  of  Thomas  Creek  near  Lakeviev,  Oreg.,for  the  year  ending  Sept.  SO, 

1915. 

Month. 

Discharge  in  second-feet. 

RunH>ff 
(total  in 
acre-feet). 

Accu- 

Biaximum. 

Mitittunn^, 

Mean. 

racy- 

October 

6.0 
3.4 
4.0 
4.6 
6.0 

66 

95 

40 

13 
2.2 
2.2 
2.2 

2.4 
2.4 
3.4 
4.0 
5.0 
4.6 

25 

12 
1.2 
.8 
1.2 
2.0 

8.23 
3.00 
3.62 
4.20 
5.00 
17.1 
43.8 
23.7 
6.00 
1.46 
1.52 
2.18 

199 

179 

223 

258 

278 

1,050 

2,610 

1,460 

839 

90 

93 

130 

B. 

November 

B. 

December 1 

B. 

January ,  .  .                                            ,  . . . 

B. 

February 

B. 

ifftrch 

C. 

April 

C. 

May!:::::::::::::::::::::::::::::::::::::::::::::: 

B. 

June...         .... . 

B. 

July 

c. 

August 

C. 

September 

C. 

The  year 

95                        .8 

9.54 

6,910 

Note.— Mean  monthly  discharge  obtained  by  averaging  the  daily  diadiarge  shown  in  table  of  daOy 
discharge. 

SACRAMENTO  BIVEB  BASIN. 
8ACRAMSKT0  RIVER  AT  CA8TEIXA,  CAXm 

Location.— In  sec.  22,  T.  38  N.,  R.  4  W.,  at  private  highway  bridge  ^t  Castella; 

Shasta  County,  and  about  half  a  mile  below  the  mouth  of  Castle  Creek. 
Drainage  area. — ^257  square  miles. 

Records  available.— October  15, 1910,  to  September  30, 1915. 
Gage. — ^Vertical  staff  on  downstream  end  of  bridge  pier  near  right  bank;  read  once  a 

day  by  H.  O.  Wickes. 
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Discharge  mbaburembnts. — Made  from  bridge  at  Sweet  Brier  camp,  one-half  mile 

below  gage.    This  section  is  more  satisfactory  than  the  one  at  the  highway  bridge, 

where  early  measurements  were  made. 
Channel  and  control. — Rough;  composed  of  small  boulders;  fadrly  permanent. 
EzTREHES  OF  DISCHARGE.— Maximum  stage  recorded  during  year,  8.7  feet  at  5  p.  m. 

March  28  (discharge,  7,780  second-feet);  minimum  stage  recorded,  2.4  feet  at 

7  a.  m.  October  28  and  November  8  (discharge,  175  second-feet). 
1910-1915:  Maximum  stage  recorded,  13.7  feet  at  5.50  a.  m.  January  2,  1914 

(discharge,  determined  from  extension  of  rating  ciu*ve,   16,000  second -feet); 

minimum  stage  recorded,  2.4  feet  at  7  a.  m.  October  28  and  November  8,  1914 

(discharge,  175  second-feet). 
Diversions. — None. 
Regulation. — None. 
Accuracy. — Results  good. 
Cooperation. — Gage-height  record  furnished  by  H.  O.  Wickes. 


Ducharge  nuasurtments  of  Sacramento  River  at  Castellan 

Sept,  SO,  1915. 


Cal.y  during  the  year  ending 


[Madeb 

y  H.  J.  Tompkins.] 

Date. 

heig^. 

Dis- 
charge. 

Oct.  15 

Feet. 
2.62 
4.99 
2.51 

See.'ft. 
226 

Apr.  27 

2,500 

bepl.5 

242 

Daily  dist^iarge,  in  gecond-fcet,  of  Sacramento  River  at  Castella,  CaL,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 

-?! 

5. 

6. 

>. 
9. 
10. 

U. 
\L 
13. 

n. 

15. 

ift. 

17. 

is. 

19. 
3D. 

21. 
22. 
23. 
2}. 
23. 

as. 

27. 

-as. 

29. 
31 


225 
225 
225 
225 
225 

225 
225 
225 
315 
335 

205 
295 
260 
225 
225 

225 
1,020 

335 
1,020 

470 

aoo 

200 
200 
200 
200 

188 
183 
176 
175 
242 
212 


295 
242 
200 
188 


188 
188 
175 
188 

188 

188 
188 
188 
188 
188 

188 
188 
188 
188 
188 

188 
188 
188 
188 
188 

188 
188 
212 
242 
212 


212 
212 
242 
2:12 
242 

260 
242 
212 
222 
242 

242 
242 
225 
225 
212 

212 
212 
212 
212 
212 

212 
212 
212 
212 
212 

212 
212 
212 
212 
212 
212 


225 
225 
225 
242 
260 

278 
315 
398 
315 
200 

242 
225 
260 
242 
212 

212 
212 
200 
212 
212 

212 
212 
212 
212 
225 

315 
335 
675 
710 
1,930 
1,380 


4,530 
4,610 
3,350 
1,730 
1,300 

1,060 
1,060 
1,1G0 
2,320 
1,400 

1,160 
975 

888 
765 
765 

2,200 
4,050 
4,470 
2,200 
1,960 

1,620 
1,300 
1,250 
1,620 
1,400 

1,300 
1,250 
1,110 


1,060 

2,960 

975 

3,090 

975 

3,<i30 

975 

3,350 

1,060 

2,830 

975 

2,440 

930 

3,090 

975 

2,700 

975 

2,440 

975 

2,440 

975 
1,200 
1,300 
1,510 
1,730 

1,730 
1,^0 

i,aio 

1,620 
1,840 

1,840 
2,080 
2,440 
2,570 
2,440 

2,440 
2,960 
7,620 
5,800 
4,470 
3,630 


2,440 
2,960 
3,090 
2,440 
2,320 

2,440 
3,090 
3,220 
3,350 
3,350 

3,220 
2,830 
2,570 
2,200 
2,440 

2,080 
2,320 
2,960 
3,630 
2,570 


1,960 
1,730 
1,510 
1,400 
1,300 

1,400 
1,730 
2,080 
3,090 
5,050 

4,750 
4,610 
3,630 
2,320 
1,730 

2,320 
3,350 
3,220 
2,570 
2,320 

2,080 
1,960 
2,080 
2,830 
2,200 

2,080 
1,960 
2,830 
2,570 
2,700 
2,830 


2,570 
2,700 
2,080 
2,080 
2,320 

2,440 
2,700 
2,700 
2,080 
1,840 

1,510 
1,510 
1,510 
1,620 
1,620 

1,510 
1,510 
1,510 
1,510 
1,400 

1,250 
1,250 
1,250 
1,160 
1,060 

1,020 
975 
975 
930 
975 


975 
975 
930 

888 
805 

765 
765 
728 
728 
690 

690 
655 
620 
620 
620 

588 
588 
588 
588 
588 

555 
525 
495 
468 
440 

440 
415 
415 
415 
415 
415 


390 
390 
365 
365 
340 

317 
317 
317 
317 
317 

317 
317 
317 
317 
317 

295 
276 
275 
275 
275 

275 
275 
275 
255 
255 

255 
255 
255 
255 
255 
255 


255 
255 
255 
255 
375 

275 
275 
255 
255 
2S6 

255 
255 
255 
255 
255 

255 
255 
255 
255 
255 

255 
255 
255 
255 
255 

255 
255 
255 
255 
255 


.  Koa.— Diaflharge  determioMi  from  two  rating  curves  fairly  weU  defined  below  3,500  seoond-feet,  mpUQUr 
bhOct.  Ho  Feb.  I •nd  Feb,  2 to  Sept.  30,  respecttvely.  ^^ 
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Monthly  diacharge  of  Sacramento  River  at  Castella^  CaL^/or  the  year  ending  Sept.  30, 191S. 

[Drainage  aroa,  257  square  miles.] 


Month. 


Discharge  in  second-feet. 


Mazimmn.  mntT^'iTT". 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  In 

inches  on 

drainage 

area. 


Total  in 


Acco- 
racy. 


October 

November 

December 

January 

February 

March 

April 

M^y 

June 

July 

Augun 

September 

The  year 


1,020 

295 

260 

1,930 

4,610 

7,620 

3,630 

5,060 

2,700 

975 

390 

275 


7,620 


176 
175 
212 
200 
765 
930 
2,080 
1,300 
930 
415 
255 
255 


290 

197 

223 

367 

1,890 

2,060 

2,820 

2,520 

1,650 

626 

299 

257 


1.13 
.767 
.868 
1.43 
7.36 
8.02 
vll.0 
9.81 
6.42 
2.44 
1.16 
1.00 


1.30 
.86 
1.00 
1.66 
7.65 
9.25 
12.27 
11.31 
7.16 
2.81 
1.34 
1.12 


175 


1,090 


4.24 


57.72 


17,800 

ll,7t» 

13,7t» 

22,600 

1^000 

127,000 

168,000 

155,000 

98,200 

88,500 

18,400 

15,300 


791,000 


8ACRAMSKT0  SXVXB  VXAR  RXO  BLTTFF,  CAL. 

Location.— In  lot  4,  sec.  34,  T.  28  N.,  R.  3  W.,  at  the  lower  end  of  Iron  C&nyon,  4 
miles  northeast  of  Red  Bluff,  Tehama  County,  and  about  3  miles  below  the  pro- 
posed Iron  Canyon  dam  site.  Paines  Creek  enters  about  3  miles  above  and 
Antelope  Creek  about  7  miles  below  the  station. 

Drain aob  area. — 9,300  square  miles,  not  including  the  drainage  area  of  Goose  Li^e — 
1,090  square  miles — ^which  belongs  naturally  in  Pit  River  ba^in  but  has  con- 
tributed no  water  except  for  a  short  time  in  1869  and  for  more  than  two  hours 
during  a  severe  storm  from  the  north  in  1881,  when  the  lake  overflowed  to  North 
Fork  of  Pit  River.  Previously  published  figures  of  dischaige  in  second-feet  per 
square  mile  and  run-off  in  depth  in  inches,  based  on  the  drainage  area  including 
Goose  Lake,  should  be  used  with  caution  because  of  the  large  noncontributiiig 
area. 

Records  available. -—January  28,  1902,  to  September  30,  1915.  The  State  engineer 
in  1879  and  the  commissioner  of  public  works  in  1893  and  1894  made  measurements 
at  this  point.  From  April  30,  1895,  to  June  30,  1902,  a  gaging  station  weis  main- 
tained at  Jellys  Ferry,  12  miles  above  Red  Bluff. 

Gage. — Staff  in  seven  sections  on  left  bank;  read  twice  a  day  by  Richard  Groebe. 
Several  gages  have  been  used  at  this  station,  but  all  observations  have  been 
reduced  to  the  present  datum.  The  United  States  Weather  Bureau  gage  at  Red 
Bluff  has  ofjen  been  used. 

Discharge  measurements. — Made  from  a  cable  (PI.  VII,  A)  50  feet  upstream  from 
gage. 

Channel  and  control. — Coarse  gravel  and  small  boulders;  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  34.0  feet  at  4  p.  m. 
Feb.  2,  1915  (dischaige,  262,000  second-feet);  minimum  stage  recorded,  1.8  feet 
September  9  to  12  (discharge,  4,880  second-feet). 

1902-1915:  Maximum  stage  recorded,  35.2  feet  February  3,  1909  (discharge, 
278,000  secoad-feet) ;  minimum  stage  recorded,  0.9  foot  September  7  to  28,  1903 
(discharge,  3,980  second-feet). 

DlVER8i0N8.-<-A  small  amount  of  water  is  diverted  from  some  of  the  minor  tributaries 
for  irrigatioii«  With  this  Q^ceptloii  Hm  rocord  At  this  statloa  giv^  tho  OAtuztl 
rim-oSftoni  the  bMi&x 
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Regulation. — No  storage  of  any  importance  has  been  developed  in  the  drainage 
area  above  the  station. 

AocuRACT. — Since  1902  there  has  been  no  change  in  the  rating  curve  above  gage 
height  2.3  feet.  The  maximum  change  in  the  low-water  portion  of  the  curve  at 
the  minimum  recorded  gage  height  of  0.9  foot  is  only  5.0  per  cent;  results  excellent. 


Discharge  meatvrements  of  Sacramento  River  near  Red  Bluffs  Cal.^  dtaring  the  year  ending 

Sept.  SO,  1915. 

[Made  by  Charles  Leidl.] 


Bote. 

Gaw 
height. 

Dis- 
charge. 

Date. 

OaTO 
height. 

Dls- 
charge. 

Date. 
Feb.  9 

Gaee 
height. 

Dis- 
charge. 

Feb.  4 

Fett. 
14.62 

'^.■■JL\ 

Feb.  5 

Feet. 
10.89 
17.36 

Sec-ft. 
42,700 
84,500 

Fed. 
16.57 
13.50 

Sec.4t. 
77,900 

4 

13.60     Sd.sbb 

9 

10 

59,200 

I 

Daily  cHsdutrgef  in  second-feet,  of  Sacramento  River  near  Red  Bluff,  CaL,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 


Oct.     Nov.     Dec.      Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


5,210 
5,210| 
5,210 
5,210 
5,210 

5,210 
5,210 
5,210 
5,650 
6,630 

5,880 
6,650 
5,430 
5,430 
5,430 

5,430 
6,650 
8,300 
8,00Q 
8,600 


a 7,160 

6,370 

as. 


1. 
a. 

3. 

4. 
S. 

6. 

7.. 
8. 
»-. 
W.. 

U.. 
12.. 
13.. 
14.. 
15.. 

IC.. 
17.. 
18.. 
19. . 
».. 


5,880 
6,120 
6,120 


6,120 
6,370 
0,220 


5,880"    8,600 
5,650  10,900 


30,800 
27,600 
24,900 


6,120 
5,880 
6,— 


% 5,650 

27 5,660 

» 6,650 

J9 1  5,650 

ID I  5,650 

31 5,650 


5,650 
5,650 
5,650 
5,650 
5,650 

5,650 
5,650 
5,650 
5,650 
5,650 

5,650 
5,650 
5,650 
5,650 
5,650 

5,650 
5,650 
5,650 
5,650 
5,430 

5,430 
5,430 
6,890 
6,120 
6,120 


10,200 
8,600 
9,540 
8,600 

15,100 

13,700 
9,860 
7,710 
7,430 
6,630 

6,630 
7,430 
6,630 
6,890 
7,710 

6,630 
6,120 
6,120 
6,120 
6,120 

6,120 
6,370 
6,120 
6,120 
6,120 
6,120 


6,120  97,600 
6,120  249,000 
6,370115,000 
7,430  63,000  22;  700 
11,500  42,600  21,400 

21,000  32,200  20,600 

27,600  28,000   19,400 

49,200,  68,200!  18,600 

25,800  83,700   18,200 

16,200  56,200  17,400 


45,800  18,200  19,000 
39,000  16,600   18,200 


49,200  15,900 


12,200 
11,900 
14,800 
43,200 
19,400 

16,200 
11,500 
10,200 
9,860 
9,220 

8,910 
8,300 
8,000 
8,300 
8,600 

12,900 
21,900 
40,000 
54,400 
50,900, 
60,500 


38,000 
33,200 

29,900 
29,900 
30,300 
27,600 
25,800 


40,000  17,400  24,900 

30,800  18,2001  24.900 

26,200  20,600  28,000 

22,700  21,400  24,000 

20,600  22,300i  22,700 


35,100  22,300' 
52,600  22,300 
66,900!  22,300 
50,900  21,400 
46,400  20,600 


37,000 
40,600 
44,200 
64,900 
55,600 

41,100 
34,600 
37,000 


19,400 
21,000 
21,000 
22,300 
22,300 

22,300 
23,600 
84,400 
80,000 
68,900 
58,000 


22,300 
23,200 
23,200 
22,700 
23,200 

22,300 
22,300 
21,000 
20,200 
21,400 

21,000 
19,800 
18,600 
20,600 
20,600 


15,100 
14,800 


17,000 
15,900 
15,500 


14,400  15,500 
14,400  15,500 


14,400 
16,200 
52,100 

61,700 
58,000 
47,000 
37,000 
28,500 

28,000 
33,200 

as,  500 

32,200 
28,500 

28,700 
25,400 
23,200 
27,600 
26,700 

24,000 
23,200 
22,700 
21,900 
20,600 
19,800 


15,100 
14,800 
14,000 

12,900 
12,200 
11,900 
11,500 
11,500 

11,500 
11,500 
11,200 
10,900 
10,500 

10,200 
10,200 
9;  ■ 
9,540 
9,540 

9,220 
9,220 
9,220 
8,910 
8,910. 


8,600 
8,600 
8,300 
8,300 
8,000 

8,000 
8,000 
8,000 
7,710 
7,710 

7,430 
7,150 
7,150 
7,150 
6,880 

6,610 
6,610 
6,610 
6,610 
6,610 

6,350 
6,350 
6,350 
6,090 
6,350 

6,000 
6,090 
6,090 
6,090 
6,090 
6,090 


6,090 
5,840 
5,840 
5,840 
5,590 

5,590 
6,590 
5,590 
6,590 
5,590 

5,500 
5,590 
5,590 
5,590 
5,350 

5,350 
5,350 
5,350 
5,350 
5,350 

5,110 
5,110 
5,110 
5,110 
5,110 

5,110 
5,110 
5,110 
5,110 
5,110 
5, 110 


6,110 
5,110 
5,110 
5,110 
5,110 

5,110 
5,110 
5,110 
4,880 
4,880 

4,880 
4,880 
5,110 
5,110 
5,110 

5,110 
5,110 
5,110 
5,110 
5,110 

5,110 
5,110 
5,110 
5,110 
5,110 

5,110 
5,110 
5,110 
5,110 
5,110 


Note. — Discharge  determined  from  two  well-deflned  rating  curves  applicable  Oct.  1  to  Feb.  2  and  Feb. 
3to8cpt.30. 
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Monthly  discharge  of  Sacramento  River  near  Red  Bluff,  Cal.,for  the  year  ending  Sept.  SO, 

1915. 

[Drainage  area,  9,300  square  miles.] 


Month. 


October 

November. . . 
December... 

January 

February 

March 

April 

May 

June 

July 

August 

September... 


The  year. 


Discharge  in  second-feet. 


Maximum. 


8,000 

6,890 

15,100 

60,500 

249,000 

84,400 

49,200 

61,700 

19,000 

8,600 

6,090 

5,110 


249,000 


Minimum. 


20, 

18j 
14, 

8, 

«: 

5. 
4, 


Mean. 


5,910 
5,750 
7,800 
20,000 
56,500 
28,200 
26,500 
27,300 
12,400 
7,030 
5,410 

5,aso 


4,880         17,100 


Rim-off. 


Per 

square 
mile. 


0.635 
.618 
.839 
2.15 
6.08 
3.03 
2.85 
2.94 
1.33 
.756 
.582 
.546 


1.84 


Depth  in 

inches  on 

drainage 

area. 


24.89 


Total  in 
acre-leet. 


12,400,000 


Aoca« 
racy. 


a73 

363,000 

.69 

342,000 

.97 

480,000 

2.48 

1,230,000 

6.33 

3,140,000 

3.49 

1,730,000 

3.18 

1,580,000 

3.39 

1,680,000 

1.48 

738,000 

.87 

432,000 

.67 

333,000 

.61 

302,000 

A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


PIT  RIVER  AT  KEKDERSOK,  CAL. 

Location. — In  sec.  36,  T.  37  N.,  R.  1  W.,  at  Big  Bend  ferry,  one-fourth  mile  above 
Henderson  in  Shasta  County.  Nelson  Creek  enters  half  a  mile  above  and  Koek 
Creek  1  mile  below  the  station. 

Drainage  area. — Not  measured. 

Records  available. — September  28,  1910,  to  September  30,  1915. 

Gage. — Gurley  electric  water-stage  recorder  (PI.  VII,  B)  50  feet  below  vertical  staff 
fastened  to  an  alder  tree  on  left  bank  about  100  feet  above  ferry.  Original  datum 
has  been  maintained.  The  gages  do  not  read  exactly  the  same  on  account  of  die 
slope  of  the  water  surface.  Staff  gage  is  the  original  gage;  recorder  was  set  in 
operation  December  28,  1912. 

Discharge  measurements. — Made  from  cable  25  feet  downstream  from  water-etage 
recorder. 

Channel  and  control. — Rough;  composed  of  boulders  and  coarse  gravel;  fairly 
permanent.    One  channel  at  all  stages;  banks  not  subject  to  overflow. 

Extremes  op  discharge. — Maximum  stage  during  year  from  water-stage  recorder 
record,  2.38  feet  at  10.30  p.  m.  February  2  (discharge,  5,900  eecond-feet);  mini- 
mum stage  recorded,  0.7  foot  August  6  to  31  (discharge,  2,540  second-feet). 

1910-1915:  Maximum  stage  recorded,  5.3  feet  March  25,  1911  (discharge,  13,200 
second-feet);  minimum  stage  recorded,  0.60  foot  September  23  to  25,  1913  (di^ 
charge,  2,490  second-feet). 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — No  information. 

Regulation. — None. 

Accuracy. — Fluctuations  in  daily  flow  are  remarkably  small;  results  excellent  for  the 
range  of  stage  of  this  year. 

Cooperation. — Staff-gage  readings  for  periods  when  water-stage  recorder  was  not  in 
operation  were  furnished  by  Mount  Shasta  Power  Co.,  through  W.  A,  Cooper. 
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Ditdtarge  measurements  of  Pit  River  at  Henderson,  Cal.,  during  the  year  ending  Sept.  SO^ 

1916. 


[Hade  by  II.  J.  Tompkins.] 


Date. 

hei^t. 

Fert. 

O.W 

.90 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

height. 

Dis- 
charge. 

Oet.» 

Sec.'ft. 
3,2:0 
3,080 

Apr.  18 

Fed. 
1.62 
1.64 

See.-ft. 
4,640 
4,340 

Apr.  22 

Feet. 
1.60 
.80 

aec.-ft. 
4,270 
2,790 

33 

19::::::::: 

July  28. 

DaiLy  disduxrge,  in  second-feet^  of  Fit  River  at  Henderson,  Cal.,for  the  year  ending  Sept. 

SO,  1913. 


Day. 


Oct. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2,940 

2,940 

2,780 

4,250 

4,760 

4,630 

3,850 

3,950 

2,860 

2,780 

2,940 

3,020 

3,780 

5,720 

4,560 

4,530 

3,850 

3,850 

2,860 

2.620 

2,940 

3,020 

3,780 

6,400 

4,350 

6,150 

3,760 

3,760 

2,860 

2,620 

3,940 

3,030 

2,780 

4,980 

4,250 

5,040 

3,660 

3,560 

2,860 

2,620 

3,940 

3,020 

3,860 

4,660 

4,150 

5,040 

3,660 

3,470 

2,860 

2,620 

2,940 

3,030 

2,860 

4,250 

4,060 

4,840 

3,560 

8,470 

2,880 

2,540 

2.940 

2,940 

3,940 

4,050 

4,050 

4,630 

3,560 

3,470 

2,860 

2,540 

2,940 

3,940 

3,020 

4,560 

3,950 

4,630 

3.470 

3,380 

2,860 

2,540 

2,860 

3,940 

2,940 

5,080 

3,850 

4,430 

3,470 

3,290 

2,860 

2,540 

2,860 

3^940 

2,860 

4,560 

3,760 

4,430 

3,760 

3,200 

2,860 

2,540 

2,860 

2,940 

2,940 

4,250 

3,760 

4,430 

4,350 

3,200 

2,860 

2,540 

2,860 

2,940 

2,940 

3,950 

3,760 

4,430 

4,760 

3,110 

2,860 

2,540 

2,860 

3,  MO 

2,940 

3,560 

3,950 

4,430 

4,980 

3,020 

2,860 

2,540 

2,860 

2,860 

2,940 

3,560 

4,050 

4,330 

4,980* 

2,940 

2,860 

2,540 

2,880 

2,780 

2,940 

3,560 

4,130 

4,230 

5,080 

2,940 

2,780 

2,540 

2,860 

2,860 

2,860 

3,950 

4,330 

4,350 

5,080 

3,110 

2,780 

2,640 

2,860 

2,860 

2,860 

6,080 

4,530 

4,350 

4,870 

3,020 

2,780 

2,540 

2,860 

2,860 

2,S00 

5, 190 

4,530 

4,350 

4,980 

3,020 

2,780 

2,540 

2,860 

2,860 

2,860 

6,180 

4,730 

4,350 

4,980 

2,940 

2,780 

2,540 

3,860 

2,860 

2,860 

4,980 

4,530 

4,350 

4,870 

2,940 

2,780 

2,540 

2.860 

2,780 

2,860 

4,760 

4,330 

4,350 

4,760 

2,940 

2,780 

2,640 

1.9.0 

2,780 

2,780 

4,760 

4,330 

4,250 

4,870 

2,940 

2,780 

2,640 

2,860 

3,:80 

2,780 

4,760 

4,250 

4,150 

4,660 

3,940 

2,780 

2,540 

2,860 

2,780 

2,780 

4,660 

4,250 

4,050 

4,660 

3,940 

2,780 

2,540 

2,860 

2,780 

3,780 

4,450 

4,030 

4,050 

4,660 

3,940 

2,780 

2,540 

2,860 

2,780 

2,780 

4,350 

4,030 

4,050 

4,660 

3,940 

3,780 

3,540 

'i'T 

2,780 

2,860 

4,250 

4,130 

3,950 

4,560 

3,940 

3,780 

2,540 

3,020 

3,780 

2,940 

4.450 

4,230 

3,950 

4,450 

3,860 

3,780 

2,540 

3,020 

3,780 

3,020 

4,330 

4,050 

4,350 

2,860 

3,780 

2,640 

3,020 

3.780 

3,200 

4,630 

3,9^0 

4,250 

2,860 

2,780 

2,540 

3,V80 

3,470 

4,630 

4,050 



2,780 

2,540 

Sept. 


1.. 
2.. 
3.. 
4.. 
S.. 

«.. 
7.. 
8.. 
•.. 
10.. 


3,850 
3,850 
2,850 
2.850 
3,850 

2,850 
3,0  J) 
3,0:0 
3,020 
3,020 

3,030 
2,850 
2,850 
2,850 
2,850 

2,850 
2,850 
2,850 
2,850 
3,860 

2,850 
2,9i0 
2,940 
2,940 
2,940 


31 '2,940 

J7 (  2,940 

m [2,940 

a 2,940 

m I  2,910 

n 3,940 


u.. 

12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
IS.. 
W.. 
».. 

n.. 
».. 
a.. 
34.. 
s.. 


2,630 
2,620 
2,630 
2,620 
2,630 

2.630 
3,620 
2,620 
2,630 
2,630 

2,630 
3,630 
3,630 
2,620 
2,620 

2,620 
2,620 
2,620 
2.620 
2,620 

2,620 
2,620 
2,6X 
2,6X 
2,620 

2,630 
2,630 
2,630 
3,620 
2,620 


HoTB.— Discharge  determined  from  two  well-deflned  rating  curves,  one  for  each 
neorder  not  mmimg  Oct.  1-21;  Mar.  15-22  and  25  to  Apr.  15,  and  Aug.  2,  to  Sept.  30; 
^^  Iforthejeperfods.  -*    ,         f 
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Monthly  discharge  of  Pit  River  at  Eender$on,  Cal.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-toet). 

Accu- 

Utnin^ntn, 

Mean. 

racy- 

October 

3,020 
3.020 
3.020 
3,470 
5,720 
4,760 
5,150 
5,080 
3,9G0 
2.860 
2,7i0 
2,620 

2,850 

2.860 
2.780 
2,780 
3,560 
3.760 
3,950 
3,4.0 
2,860 
2,780 
2,510 
2,620 

2,910 
2,900 
2,8S0 
2,900 
4,5iO 
4,230 
4,390 
4,3.0 
3.160 

2,8:o 

2,560 
2,620 

179,000 
173,  OU) 
17;,  000 

178,000 
253,000 
260,000 
261,010 
269.000 
188,003 
173, 00 J 
15., ceo 
156,  OlO 

A. 

NoYcmbor 

* 

A. 

January r ,  r 

February 

* 

March.      

A. 

April 

A. 

iSy!:::::::::::;::::::::::.:.:.: 

A. 

Jx\ntk      ,  -  -  - , - 

A. 

July 

A. 

August 

A. 

Saptembcur 

A. 

The  year           

5,720 

2,540 

3,350 

2,420,000 

PIT  RZVZB  VXA&  YDALPOK,  OAL. 

LocATiON.--In  the  NW.  \  sec.  32,  T.  34  N.,  R.  3  W.,  at  Silverthome  Ferry,  \\  ndlee 
southwest  of  Ydalpom,  Shasta  County,  and  1\  miles  above  junction  with  Sacra- 
mento River.  Squaw  Creek  enters  half  a  mile  above  and  McCloud  River  4  miles 
below  the  station. 

Drainage  area. — 5,260  square  miles,  not  including  the  drainage  area  of  Goose  Lake — 
1,090  square  miles — ^which  belongs  naturally  in  Fit  River  basin,  but  has  con> 
tributed  no  water  except  for  a  short  time  in  1869  and  for  more  than  two  hours 
during  a  severe  storm  from  the  north  in  1881,  when  the  lake  overflowed  to  North 
Fork  of  lit  River.  Previously  published  figures  of  discharge  in  second-feet  per 
square  mile  and  run-off  in  depth  in  inches,  based  on  the  drainage  area  including 
Goose  Lake,  should  be  used  with  caution  because  of  the  large  noncontributing 
area. 

RscoRDS  available. — ^November  16,  1910,  to  September  30,  1915. 

Gaoe. — ^Vertical  staff  in  two  sections  fastened  to  an  ash  tree  on  left  bank  350  feet  below 
ferry,  gage  read  usually  once  a  day  by  M.  D.  Rodrigue. 

Discharge  measurements. — Made  from  car  and  cable  50  feet  above  ferry  cable. 

Channel  and  control. — Gravel  and  sand;  appears  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year:  14.6  feet  at  7.30 
a.  m.  February  2  (discharge,  33,900  second-feet);  minimum  stage  recorded,  2.8 
feet,  August  13  to  September  30  (discharge,  2,740  second-feet). 

1910-1915:  Maximum  stage  recorded,  18.2  feet,  December  31,  1913  (discharge, 
computed  from  extension  of  rating  curve,  47,000  ^  second-feet);  minimum  stage 
recorded,  2.8  feet,  occurred  for  about  a  month  in  1913,  1914,  and  1915  (dischaige, 
2,740  second-feet). 

Diversions. — ^A  small  amount  of  water  for  irrigation  is  diverted  from  the  main  stream 
and  tributaries  above  the  station. 

Accuracy. — Results  excellent.  Rating  curve  now  used  is  applicable  since  the 
station  was  established  and  is  defined  by  discharge  measurements  for  all  stages 
but  the  very  highest. 

The  following  discharge  measurement  was  made  by  H.  J.  Tompkins: 
September  3,  1915:  Gage  height,  2.80  feet;  discharge,  2,830  second-feet. 

1  Figure  published  in  Water-Supply  Paper  391,  p.  213,  is  in  error. 
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Daibf  diMtkarge,  in  wcond-Jui,  of  Pit  River  near   Ydalpom,  CaL,  for  the  year  ending 

Sept  SO,  1915, 


D»7. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
1. 
I. 
4. 
I. 

«. 
7. 
8.. 
f.. 

10.. 

U.. 

u.. 
n.. 

H., 

w.. 
n. 

17.. 
M.. 
».. 
».. 

a.. 
a., 
a.. 

M.. 

s.. 

%.. 
r.. 
s.. 
».. 
».. 
a.. 


2,880 
2,880 
2,880 
2,880 
2,880 

3,880 
2,880 
2,880 
2,880 
3,180 

8,180 
3,030 
3,030 
3,030 
3,000 

3,030 
3,180 
3,180 
3,180 
3,M0 

3,330 
3,180 
3,180 
8,090 
3,080 

3,030 
3,030 
3,030 
3,030 
3,080 
3,090 


8,030 
8,090 
8,030 
8,090 
3,030 

3,090 
3,090 
3,030 
3,090 
3,090 

3,000 
3!  180 
3,180 
3  180 
3,180 

3,180 
3,180 
3,180 
3,180 
3,180 

8,180 
3,180 
3,180 
3,180 
8,180 

8,180 
3,180 
3,180 
3,180 
3,180 


3,180 
8,480 
4,100 
4,600 
4^480 

8,940 
8,780 
3,030 
8,480 
3,330 

8,330 
8,330 
3,330 
3,330 
3,830 

8,880 
3,330 
3,330 
3,330 
8,330 

8,830 
8,330 
8,330 
3,330 
8,480 

3,480 
3,330 
3,330 
3,330 
3,180 
3,180 


3,330 
8,330 
8,480 
8,480 
8,040 

5,280 
0,650 
11,000 
0,170 
4,040 

4,100 
4,000 
6,000 
6,740 
6,360 

6,640 
4,600 
3,940 
3,940 
3,940 

3,780 
3,780 
3,630 
3,630 
8,630 

4,260 
6,280 
6,000 
7,530 
10,100 
11,900 


26w600 
30,300 
19,600 
16,900 
9,390 

7,990 
7:320 
9,390 
13,200 
10,100 

8,640 
^920 
7,530 
5320 
7)720 

9,390 
15,500 
16,600 
12,400 
11,500 

9,610 
10,500 
14,200 
13,200 
11,900 

11,700 
11,000 
10,500 


10,100 
■^9,390 
8,330 
7,920 
7,620 

6,550 
6,360 
6,180 
6,000 
6,000 

5,830 
6,550 
7,120 
7,320 
7,520 

7,320 
7,320 
7,320 
L320 
7,320 

7,520 
7,120 
7,120 
6,930 
6,930 

7,320 
8,750 
11,700 
13,200 
12,200 
11,200 


10,500 
11,000 
11,200 
10,300 
9,830 

9,390 
8,750 
8,120 
7,920 
7|620 

7,320 
7^120 
6,030 
6,930 
6,740 

6,550 
6,360 
6,360 
0,360 
6,180 

0,180 
6,000 
6,000 
6,000 
6,000 

6,000 
6,000 
6,000 
6,000 
6,820 


820 
460 
110 
940 
940 

770 
770 
600 

170 
400 

500 
900 
200 
300 
300 

330 
330 
130 
120 
990 

7,990 
7^720 
7,520 
7,330 
7^120 

6,740 
6,740 
6,360 
6,000 
5,820 
5,640 


6,280 
6,110 
6,110 
4,940 
4,770 

4,600 
4,600 
4,430 
4,430 
4,200 

4,260 
4,260 
4,100 
4,100 
8,940 

3,940 
8,940 
3,940 
8.940 
8,780 

3,780 
3,630 
8,630 
3,630 
8,630 

8,630 
3,630 
8,630 
8,630 
8,480 


3,480 
8  480 
3,480 
3,330 
3,330 

8,830 
3,330 
3,330 
3,330 
3,330 

3,830 
8,330 
3,330 
3,330 
3,180 

8,180 
3,180 
3,180 
8,180 
3,000 

8,080 
3,030 
3,030 
3,030 
3,000 

3,000 
3,030 
3,030 
3,030 
3,030 
3.090 


8,030 
3,030 
3,030 
3,030 
3,000 

8,030 
3,080 
3,030 
2,880 
2,880 

2,880 
2,880 
2,740 
2,740 
2,740 

2,740 
2,740 
2,740 
2,740 
2,740 

2,740 
2  740 
2,740 
2,740 
2,740 

2,740 
2  740 
2,740 
2,740 
2  740 
2,740 


2,740 
2,740 
2,740 
2,740 
2,740 

2,740 
2,740 
2,740 
2,740 
2,740 

2,740 
^740 
8,740 
2^740 
2,740 

2,740 
^740 
^740 
2^740 
2,740 

3,740 
^740 
^740 
^740 
3;  740 

2,740 
^740 
?,740 
3|740 
2,740 


NoTS.— Dtodiarge  determiiied  from  a  welkleflned  rating  curve. 

)kmM;g  dixharge  of  Pit  River  near  Ydalpom,  Cal.yfor  the  year  ending  Sept,  SO,  1915. 
(Drainage  area,  5,260  square  miles.) 


Discarge  in  second-feet. 


M^x^*HMf?i, 


Minimum. 


Mean. 


Per 
square 
mile. 


Run^ifl. 


Depth  in 
incneson 
drainage 


Total  in 
aore>feet. 


AOOQ- 

racy. 


haot 
ntn 

I 

Thtynr 


3,940 
3,180 
4,600 
11,900 
30,300 
13,200 
11,200 
14,600 
.5,280 
3,480 
3,030 
2,740' 


2,880 
3,030 
3,180 
3,330 
7,320 
6,820 
5,820 
4,600 
3,480 
3,030 
2,740 
2,740 


8 

2, 


a582 

.593 

.662 

1.03 

2.36 

1.50 

1.40 

1.45 

.785 

.608 

.538 

.521 


0.67 

.66 

.76 

1.19 

2.46 

1.73 

1.56 

1.67 

.88 

.70 

.62 

.58 


188,000 
186,000 
214,000 
833,000 
680,000 
486,000 
439,000 
470,000 
246,000 
197,000 
174,000 
163,000 


30,300  I 


2,740 


5,230 


.994 


13.48 


3,780,000 


HAT  OBSXK  AT  HAT  OBXSK,  OAL. 

Location. — In  the  SE.  J  sec.  10,  T.  34  N.,  R.  4  E.,  at  private  highway  bridge  on 
Morrifl  ranch,  in  Lassen  National  Forest,  1  mile  north  of  Hat  Creek  post  office, 
Shasta  County. 

I>iAiNAGB  ABBA. — Not  measured. 

HBoomos  AVAiLABLB.— September  22.  .1.910,  to  September  30, 1915. 
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Gage. — Vertical  staff  fastened  to  downstream  end  of  right  abutment  of  bridge;  read 
occasionally  by  Fred  Seaborn.  This  gage  was  carried  out  by  the  mud  flow  from 
Lassen  volcano  in  May,  1915.  A  new  gage  at  a  new  datum  was  installed  at  the 
same  location  July  25, 1915. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Channel  and  control. — Rough;  composed  of  gravel  and  small  boulders;  shift 
seldom. 

Extremes  of  stage. — ^Maximum  stage  recorded  during  year,  2.95  feet  at  3.55  p.  m. 
May  17;  minimum  stage  recorded  is  of  no  value  due  to  change  in  datum. 

1910-1915:  Maximum  stage  recorded,  2.95  feet  at  3.55  p.  m.  May  17,  1915; 
minimum  stage  recorded,  1.73  feet  September  11, 1913  (discharge,  24  second-feet). 

Winter  flow. — No  information. 

Diversions. — On  account  of  the  diversions  for  irrigation  above  the  station  this  record 
does  not  show  the  natural  run-off  from  the  drainage  basin.  On  May  13,  1911, 
nine  ditches  were  diverting  a  total  of  110  second-feet.  Of  this  amount,  it  was 
estimated  that  55  second-feet  was  returned  to  the  stream  above  the  gage. 

Regulation. — No  information. 

Accuracy. — The  rating  of  the  old  gage  was  not  checked  after  September,  1913.  Only 
two  measurements  have  been  secured  for  the  new  gage  and  these  indicate  a 
shift  between  them.  Weeds  grow  in  the  channel  during  the  summer  months 
and  affect  the  rating.  For  these  reasons  no  estimates  of  discharge  for  the  year 
have  been  attempted. 

CJooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

The  following  measurement  was  made  by  H.  J.  Tompkins: 
July  25, 1915:  Gage  height,  1.32  feet;  discharge,  115  second-feet. 

Dctibj  gage  height^  infeet^  of  Hat  Creek  at  Hat  Creek,  Cal.^for  the  year  ending  Sept.  SOy 

1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1.. 



2.55 

1.8 

2          ::;::::: 

2.6 

3!.:: ' 

2.65 

2.6 

2.7 

4 

5 

6 

2.5 

2.6 

7 :::::::::  ::::::.:::::.. 

8                        

9 1     1 

2.6 

:::::::: 

1.45 

10 

11 

12 

1 

13 

2.65 
2.7 

1 

1 

1.4 

14 



15 

2.8 

16 

17 



2.95 

18 

..     .      ^ 

t 

2.9 

19 

1 

2.6 

ao 

........1........ 

2.66 

2.6 



21     

1 

22 

1 

23 

X.4 

24 

2.55 

25 

2.66 
2.5 

1.3 

2fl 

27 

i'65 

2S 

2.65 

29 

:::::::::::::: 

30 

2.55 



31 



1 

1             1 

Note.— New  gage  and  datum  beginning  July  25, 1915. 
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X08K  OBXSX  HSAS  HBNDEBSOF,  OAI- 

Location.— In  sec.  12,  T.  37  N.,  R.  1  W.,  above  bridge  on  Hobn  ranch,  in  Shasta 
National  Forest,  3}  miles  above  the  mouth  of  the  creek,  and  4  miles  north  of 
Henderson,  Shasta  County.  Baker  Creek  enters  about  one-fourth  mile  below 
the  station. 

Drain  AGE  area. — 51.9  square  miles. 

Records  AVAILABLE. — October  1,  1910,  to  September  30, 1915  (not  complete). 

Gage.— Vertical  staff  fastened  to  an  alder  tree  on  left  bank  100  feet  above  bridge; 
letd  once  a  day,  occasionally,  by  P.  D.  Lofton. 

DncHAROB  MEASUREMENTS. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  small  boulders;  fairly  permanent. 

ExTSEMEs  OP  discharge. — Maximum  stage  recorded  during  year  and  period  1910- 
1915,  8.0  feet  at  9  a.  m.  May  11,  1915  (discharge,  2,920  second-feet,  determined 
from  extension  of  rating  curve  and  may  be  subject  to  error);  minimum  stage 
recorded,  2.78  feet  at  7  a.  m.  December  21  and  at  2  p.  m.  December  25,  1914 
(diachaige,  19  second-feet). 

DiTERsioNS. — None. 

RiouLATioN. — None. 

AcscuRACY.— Determinations  of  discharge  for  days  on  which  gage  was  read  are  good; 
difldiarge  for  other  days  subject  to  error. 

Cooperation. — Gage-hei^t  record  fiumished  by  United  States  Forest  Service. 

Kicfcar^  measurement  of  Kosh  Creek  near  Henderson,  Cal,,  during  the  year  ending 

Sept.  SO,  1915. 


[Made  by  H.  J.  Tompkins.] 

Date. 

Oaee 
hei^t. 

Dis- 
charge. 

Oeta    .                                          

Feet. 
3.10 
5.35 

Bee.-ft, 
52 

ifr.17. 

726 
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Daily  ducharge^  in  second-feei,  of  Kosk  Creek  near  Henderson,  Col.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

fltpt 

1 

30 
32 
32 
82 
a82 

a32 

32 

a40 

48 

a52 
a48 
a  45 
a42 
a99 

30 

138 

a  124 

110 

66 

46 
a  43 
a40 
a88 

36 

a36 
36 

a34 

a33 
32 

«32 

32 
a32 
a32 
a  32 
a32 

a32 

32 

a  31 

030 

29 

a29 
a29 
a28 
<i28 
28 

a28 
a27 
a26 
26 
a26 

a26 
a25 
a26 
26 
a25 

a26 

25 

a25 

<i24 

24 

a24 
24 

•  24 
a23 
a23 

a22 

22 

a22 

a22 

22 

a22 
a  21 
21 
a  21 
a  21 

a20 

<i20 

20 

«20 

•  19 

•  19 

•  19 
a  19 

a  19 

o20 

20 

«20 

•  20 
20 

64 

•  62 

•  60 

•  58 
66 

•  100 

•  200 

•  250 

•  100 

61 

•  SO 

•  50 

•  40 

•  48 
48 

•  48 
48 

•  48 

•  40 

•  60 

a  51 

51 

a  51 

a50 

•  49 

48 

•  102 
155 
184 
220 
454 

1.060 

2,500 

785 

•  733 

•  681 

•  629 

•  678 

•  627 
476 

•  447 

•  418 

•  390 

•  362 

•  334 

•  306 

278 
1,490 
1,490 
1,140 

675 

476 
548 
572 

476 
432 
390 

870 
350 
831 
312 
312 

•  306 

•  300 

•  294 

•  288 

•  283 

278 

•  400 
523 

•  530 

•  537 

•  544 

•  551 

•  558 

•  565 
572 

623 

•  733 
843 
814 
843 

901 
843 
1,490 
1,670 
1,490 
1,340 

1,490 
1,200 
1,420 

•  1,300 

•  1,190 

•  1,070 

969 
843 
785 

•  800 

814 
901 

•  843 
785 
729 

729 

785 

•  814 
843 

•  788 

•  733 

•  678 
623 

•  573 
523 

•  523 

•  523 
523 
572 

•  491 

•  411 
331 

•  322 
312 

•  312 

312 
295 

•  278 
2,600 
2,300 

2,920 
1,420 
1,340 

•  1,190 

•  1,050 

901 

1,060 

969 

843 

•  805 

•  T67 
729 
623 

•  676 
729 

675 

•  624 

•  673 
523 
523 
476 

•  433 
390 
331 
331 
812 

•  308 

•  295 

•  286 
278 

•  249 

220 
194 

•  194 

•  194 

•  194 

194 

•  182 
170 

•  164 
150 

148 
128 

•  128 

•  128 

•  128 

128 

•  122 

•  116 
110 

•  110 

•  110 

•  110 
110 
110 
110 

110 

•  107 

•  104 

•  102 
100 

94 

•  92 

•  90 

•  88 
86 

•  86 
86 

•  84 

•  83 

•  82 

80 

•  74 
67 

•  67 

•  67 

•  67 

•  67 

•  67 
67 

•  66 
65 

68 

•  68 

•  61 

•  61 

•  61 

•  60 
60 

•  60 

•  50 

•  50 

•  50 

•  58 

•  58 

•  58 

•  57 

•  57 

•  57 

•  56 
56 

•  56 

•  65 

•  56 

•  54 
54 

•  54 

•  53 

•  52 

•  51 

•  50 

•  49 
48 

•47 

2 

•47 

8 

41 

4 

•  4} 

5 

•S9 

0 

M 

7 

•  16 

8 

•M 

9    

•IS 

10 

•M 

11 

» 

12 

•  IS 

18 

•  16 

14    

•  36 

15 

«M 

10 

86 

17 

•16 

IS 

86 

19    

•  36 

20 

•38 

21 

36 

22 

•as 

23 

•  36 

24 

•36 

28 

36 

26 

•  36 

27 

•  36 

28 

•36 

29 

•86 

80 

36 

81 

•  Estimated. 
Non.— DischarRe  for  days  on  whkh  gage  was  read  determined  from  a  rating  curve  fturly  weU  ddSned 
below  1/)00  second-feet. 

Monthly  discharge  of  Kosk  Creek  near  Henderson,  Cal.,for  the  year  ending  Sept,  SO,  1915. 
[Drainage  area,  51.9  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 

inoneson 

drainage 

area. 


Total  in 
acre-feet. 


October 

November 

December 

January 

February 

March 

&:;;::::: 

June 

July 

August 

September.... 

The  year 


138 

32 

24 

454 

2,500 

1,570 

1,490 

2,920 

433 

110 

62 

47 


30 

24 

10 

48 

278 

278 

401 

278 

110 

65 

48 


47.2 
27.9 
20.9 
93.7 

691 

635 

828 

868 

211 
87.0 
56.5 
37.4 


0.900 
.538 
.403 
1.81 
13.3 
12.2 
16.0 
16.7 
4.07 
1.68 
1.00 
.721 


2,920 


19 


297 


5.72 


1.05 

.60 

.46 

2.00 

13.85 

14.07 

17.86 

19.25 

4.54 

1.94 

1.26 

.80 


77.76 


2,900 

1,660 

1,» 

5,700 

38,400 

89,000 

49,800 

53,400 

12,600 

5,850 

8,410 

2;» 


21$,000 
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KoOLOUD  &ZVX&  AT  BAZBD,  OAI- 

Location.— In  the  NW.  }  sec.  23,  T.  34  N.,  R.  4  W.,  at  United  States  fishery  at  Baird, 
Shasta  County,  about  2  miles  above  junction  with  Pit  River.  Bailey.  Creek 
enters  about  2,000  feet  above  and  John  Creek  2,000  feet  below  the  station. 

Drajxagb  area.— 665  square  miles. 

Records  available. — December  22,  1910,  to  September  30, 1915. 

Gage. — ^Vertical  staff  fastened  to  an  alder  tree  on  right  bank,  600  feet  above  the 
hatchery;  read  once  a  day  by  G.  H.  Lambson. 

Discharge  measurements. — Made  from  car  and  cable  20  feet  upstream  from  ^age. 

Channel  and  control. — Composed  of  gravel  and  cobblestones;  fairly  permanent. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  14.2  feet  at  noon 
February  2  (discharge,  27,300  second-feet);  minimum  stage  recorded,  1.89  feet 
at  noon  December  31  (discharge,  1,200  second-feet). 

1910-1915:  Maximum  stage  recorded,  14.2  feet  at  noon  Februaiy  2,  1915  (dis- 
charge, 27,300  second-feet);  minimum  stage  recorded,  October  17,  1910,  a  mis- 
cellaneous measurement,  stage  not  referenced  (discharge,  1,100  second-feet). 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Results  excellent. 

Cooperation. — Gage-hei^t  record  furnished  by  G.  H.  Lambson,  superintendent  of 
the  United  States  fishery. 

The  following  discharge  measurement  was  made  by  H.  J.  Tompkins: 
September  2,  1915:  Gage  height,  2.18  feet;  dischaige,  1,530  second-feet 

Daily  discharge ^  in  sectrnd-feety  of  McClond  River  at  Baird t  Cal,^  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


I. 
2. 
S. 
4. 

S. 

6. 
7. 
S. 
9. 
10. 

11. 
U. 
13. 
14. 
15. 

M. 
17. 
18. 
19. 

ao. 

21. 
22. 
S. 
24. 
25. 

95. 
27. 
28. 
29. 

ao. 

31. 


Oct.     Nov. 


1,300 
1,300 
1,360 
1,C00 
1,300 

1,300 
1,300 
1,360 
1,3C0 
1,3€0 

1,300 
1,300 
1,300 
1,300 
1,300 

1,300 
1,600 
1,430 
1,480 
1,430 

1,360 
1,360 
1,360 
1,300 
1,300 

1,300 
1,300 
1,300 
1,300 
1,300 
1,300 


1,480 
1,420 
1,300 
1,300 
1,300 

1,300 
1,300 
1,300 
1,300 
1,250 

1,250 
1,250 
1,300 
1,250 
1,250 

1,250 
1,250 
1,250 
1,250 
1,250 

1,250 
1,250 
1,250 
1,250 
1,250 

1,250 
1,250 
1,300 
1,300 
1,260 


Dec. 


1,250 
1,300 
1,420 
1,540 
1,600 

1,540 
1,360 
1,420 
1,480 
1,420 

1,360 
1,300 
1,300 
1,250 
1,250 

1,250 
1,250 
1,250 
1,250 
1,250 

1,200 
1,200 
1,200 
1,200 
1,200 

1,260 
1,200 
1,200 
1,200 
1,200 
1,200 


Jan.  I  Feb. 


1,200  12,500 
1,200  27,300 
1,250   11,300 


1,250 
1,300 

1,740 
2,500 
3,910 
3,280 
1,810 

1,880 
1,600 
1,250 
2,  (MO 
1,810 

1,600 
1,540 
1,480 
1,480 
1,420 

1,420 
1,360 
1,360 
1,360 
1,360 

1,360 
1,600 
2,600 
2,930 
6,430 
6,320 


6,7hO 
5,570 

4,820 
3,600 
6,0G0 
6,780 
0,060 

4,640 
3,220 
3,220 
3,220 
3,220 

4,120 
12,500 
10,100 
7,560 
6,000 

6,110 
6,110 
5,730 
7,360 
6,410 

6,260 
4,540 
4,260 


Mar. 


3,860 
3,470 
3,340 
3,220 
3,100 


Apr.     May.    June.    July.    Aug.    Sept. 


7,560 
6,590 
6,590 
5,890 
5,410 


2,980  4,960 
2,860  I  5,110 
2,750     4,900 


2,750 
2,640 

2,640 
2,860 
3,470 
3,470 
3,470 

3,800 
3,730 
3,730 
3,600 
3,470 

3,470 
3,730 
3,860 
3,860 
3,090 

4,400 
4,540 
11,300 
12,500 
11,000 
8,800 


4,680 
4,540 

4,540 
4,540 
4,540 
4,400 
4,260 

4,120 
4,260 
4,260 
4,260 
4,260 

4,260 
3,090 
3,860 
3,730 
3,600 

3,000 
3,470 
3,600 
8,730 
3,600 


3,340 
3,220 
2,860 
2,750 
2,750 

2,750 
2,  (MO 
2,750 
8,380 
U,600 

14,000 
10,600 
7,960 
6,410 
4,820 

4,060 
6,730 
6,410 
5,570 
4,820 

4,640 
4,260 
8,990 
4,820 
4,820 

4,400 
4,260 
3,990 
3,860 
3,600 
3,470 


3,340 
3,220 
3,100 
2,980 
2,080 

2,800 
2,860 
2,750 
2,750 
2,640 

2,530 
2,420 
2,320 
2,320 
2,230 

2,230 
2,230 
2,140 
2,140 
2,140 

2,040 
2,040 
2,  (MO 
2,040 
1,000 

1,000 
1,960 
1,960 
1,960 
1,060 


1,880 
1,880 
1,880 
1,880 
1,880 

1,880 
1,880 
1,880 
1,880 
1,880 

1,800 
1,800 
1,800 
1,800 
1,800 

1,800 
1,800 
1,800 
1,800 
1,720 

1,720 
1,720 
1,720 
1,720 
1,720 

1,720 
1,720 
1,720 
1,640 
1,640 
1,640 


1,640 
1,C40 
1,^10 
1,640 
1,560 

1,560 
1,660 
1,500 
1,500 
1,560 

1,660 
1,560 
1,560 
1,560 
1,560 

1,660 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 
1,500 


1,600 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 

1,500 
1,500 
1,500 
1,500 
1,500 

1,500 
1,420 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,420 
1,420 


NoTB.— Discharge  determined  from  two  rating  carves  as  follows:  Oct.  1  to  Feb.  2,  weU-deflned  below 
Feb.  3  to  Sept.  30,  well-deflned. 


17,000  seoaDd-feet;Fe1 
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Monthly  discharge  of  McCUmd  River  at  Baird,  Cal.y  for  the  year  ending  Sept.  30,  19 IS. 
[Drainage  area,  6G5  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximiun. 


Minimiun. '    Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Totel  in 
acre-feet. 


Acco- 


October 

November 

December 

January 

February 

March 

April 

Miy 

June 

July 

August 

September..... 

The  year. 


1,600 

1,480 

1,600 

6,320 

27,300 

12,500 

7,660 

15,600 

3,340 

1,880 

l.WO 

1,500 


1,300' 
1,250 
1,200 
1,200 
3,220 
2,640 
3,470 
2,640 
1,960 
1,640 
1,500 
1,420 


1,340 
1,280 
1,300 
2,020 
6,870 
4,410 
4,570 
5,200 
2,400 
1,790 
1,540 
1,460 


2.02 
1.92 
1.95 
3.04 
10.3 
6.63 
6.87 
7.95 
3.61 
2.69 
2.32 
2.20 


2.33 
2.14 
2.25 
3.51 
10.73 
7.64 
7.67 
9.17 
4.03 
3.10 
2.68 
2.45 


82,400 

76,200 

79,900 

124,000 

382,000 

271,000 

272,000 

325,000 

143,000 

110,000 

9t,700 

86,900 


27,300 


1,200 


2,830 


4.26 


57.70 


2,050,000 


PXEB  O&SEX  V^AR  VINA.  CAI- 

Location.— In  the  NW.  J  sec.  23,  T.  25  N.,  R.  1  W.,  2J  miles  northeast  ol  Roberts 

ranch  house,  about  9^  miles  northeast  of  Vina,  Tehama  Goimty. 
Drainage  area. — Not  measured. 
Records  available. — October  17,  1911,  to  December  31,  1915,  when  the  station  was 

discontinued. 
Gage. — ^Vertical  staff  fastened  to  a  sycamore  tree  on  left  bank,  one-fourth  mile  above 

location  of  old  sheep  bridge;  read  once  a  day  by  David  Roberts. 
Discharge  measurements. — ^Made  from  car  and  cable  100  feet  below  gage  or  by 

wading. 
Channel  and  control. — Gravel  and  small  boulders;  shifts  during  extremely  high 

water. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  9.5  feet  at  10  a.  m. 

February  2  (discharge-,  5,480  second-feet);  minimum  stage  recorded,  1.93  feet  at 

8.30  a.  m.  September  30  (discharge,  104  second-feet). 
1911-1915:  Maximum  stage  recorded,  11.0  feet  at  3.30  p.  m.  December  31,  1913 

(discharge,  6,920  second-feet);  minimum  stage  recorded,  2.02  feet  during  mpBt  of 

September  and  October,  1913  (discharge,  92  second-feet). 
Diversions. — No  information. 
Regulation. — No  information. 
Accuracy. — Results  excellent  October  to  January.    From  February  on  there  is  some 

doubt  about  the  applicability  of  the  rating  curve. 

Discharge  measurements  of  Deer  Creek  near  Vina,  Cal.,  during  1915. 


Date. 

Madeby- 

he^t 

Dis- 
charge. 

Date. 

Made  by-             ^, 

Dto- 
chaigeu 

Jan    19 

H.  J.  Tompkins 

Charles  Leldl 

Feet. 
2.35 
3.33 
3.33 

8ec.-fl.  1 
170  ' 

515  1 
518  1 

Feb.  11 
Nov.  21 

Charles  Leldl ... 

Feet. 
4.14 
2.04 

^"^H 

Feb.    6 

do 

131 

6 

do 

Digitized  by 


Google 


SACBAMENTO  BIVEB  BASIN. 


233 


Daibf  dtxharge^  in  second-feet ^  of  Deer  Creek  near  Vina,  Cal.yfor  the  period  Oct.  1,  WJ4, 

to  Dec.  31,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

1014-15. 
1 

a  112 
112 
112 

a  112 

•  113 

•  113 
113 

•  117 

•  123 
124 

125 

•  120 
115 

•  114 
113 

115 
125 
145 
123 
172 

128 
>   122 

•  120 
118 
117 

•  116 
115 

1  am 
U5 
117 
121 

125 
150 

•  134 
118 
118 

•  117 
116 
116 
116 

•  116 

115 

•  116 

•  117 
118 
110 

115 

•  115 
115 

•  115 
115 

115 
115 

•  115 
115 

•  115 

115 

•  154 
192 
136 
128 

125 
128 
168 
255 
185 

150 
168 
141 
133 
255 

300 
192 

•  ir4 
13'. 
133 

133 
1C8 
141 

•  148 
154 

133 
128 
128 
128 

•  128 

128 
133 

•  130 
128 

•  128 
128 

128 

2 

128 

3 

202 

4 

178 

S 

« 

7 

8 

9 

1C6 

4C0 

255 

1,060 

482 

10 

240 

u 

210 

12 

420 

U 

14 

15 

16 

305 
595 
322 

255 

17 

U 

t» 

» 

21 

». 

SI 

u 

21 

210 
210 
172 
160 

154 
150 
•  150 
150 
172 

28 

108 

27 

28 

». 

505 
1,6^0 
2,510 

» 

a 

1,310 
840 

Feb. 


2,350 
5,480 
1,730 
1,070 
690 

550 

440 

1,380 

2,C30 

1,310 

950 
640 
528 
440 
400 

3,210 
2,350 
1,590 
1,190 
1,130 

840 
740 
791 
950 
840 

600 
640 
950 


Mar. 


595 
528 
482 
440 

420 
380 
3:0 
340 
340 

322 
322 
322 
360 
420 

410 
505 
505 
528 
528 

550 
572 
595 
640 
640 

640 
572 
2,850 
1,950 
1,450 
1,130 


Apr. 

May. 

050 

690 

840 

595 

•  895 

550 

950 

•  528 

740 

505 

740 

482 

740 

482 

740 

•  896 

690 

1.310 

740 

2,350 

740 

2,350 

840 

2,510 

840 

1,950 

740 

1,590 

790 

1,310 

840 

1,130 

950 

1,590 

950 

1,590 

950 

al,360 

950 

1,130 

•  950 

1,010 

950 

950 

8:0 

840 

•  740 

950 

640 

•  847 

595 

•  743 

oO'O 

640 

•  725 

•  640 

790 

640 

740 

640 

640 

June. 

July. 

Aug. 

Sept. 

•  608 

185 

•  123 

•  109 

•  577 

•  178 

•  124 

•  108 

•  545 

172 

•  123 

•  107 

•  514 

•  1C8 

•  122 

•  107 

482 

165 

121 

106 

460 

•  164 

•  119 

•  106 

•  453 

0  1C3 

117 

•  106 

•  447 

•  102 

117 

•  106 

440 

•  101 

•  117 

•  106 

400 

160 

•  116 

•  106 

•  380 

•  157 

•  116 

106 

3J0 

•  153 

•  115 

•  100 

340 

150 

115 

•  107 

•323 

•  148 

•  115 

•  108 

•305 

145 

115 

108 

288 

•  143 

•  115 

•  107 

2S8 

141 

•  114 

•  107 

•  272 

•  140 

•  114 

106 

255 

139 

•  113 

•  106 

255 

•  137 

•  113 

106 

•  249 

•  134 

•  112 

•  106 

•  243 

•132 

112 

•  106 

•  237 

130 

•  112 

•  106 

•  231 

•  129 

112 

•  106 

225 

128 

olll 

•  106 

210 

•  128 

•  111 

106 

202 

•  128 

110 

•  106 

198 

•  128 

•  110 

•  105 

•  192 

•  127 

•  119 

•  104 

185 

•  127 

110 

104 

127 

•109 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec 

ms. 

1015. 
11 

1   1915. 
21 

117 
128 

12 

112 

!  22 

106 

106 

106 

***'656* 

13 

106 

l.SOO 

1  23 

103 

14 

'  21 

IGO 

100 

15 

.  TH 

106 

6..  . 

106 

270 

16 

::::]' z::::::: 

7 

17 

106 

27 

150 

t 

18 

210 

28 

141 

§ 

133 

* '246* 

19 

29 

10 

20 1 

30 

31 

106 

138 

1 

•  Interpolated. 

NoTB. — Discfaarge  determined  from  a  well-defined  rating  cur%^e,but  its  applicability  after  February^ 
ms,  is  somewhat  doubtful.  Discharge  measurement  on  November  21,  1915,  indicates  that  the  rating 
"  glvfls  results  which  are  about  12  per  cent  too  small  at  a  stage  of  110  aeoond-feet. 
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Monthly  discharge  of  Deer  Creek  near  Vina,  Cal.yfor  the  year  ending  Sept.  SO^  1915, 


Month. 

DUicharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

172 

192 

360 

2,510 

6,480 

2,850 

950 

2,510 

608 

185 

126 

109 

112 
115 
125 
128 
400 
322 
695 
4S2 
185 
127 
109 
104 

120 
123 
157 
471 

1,280 
650 
808 

1,080 
339 
147 
115 
106 

7,380 
7,320 
9,650 
29,000 
71,100 
40,500 
48,100 
66,400 
20,200 
9,040 
7,070 
6,310 

A. 

November 

A- 

December 

A. 

January 

A. 

February 

B. 

March... 

B. 

April 

B. 

M^:. :::::::: 

B. 

une 

B. 

July 

C. 

August ; 

C. 

September 

C. 

The  year 

5,480 

104 

445 

322,000 

STOSTT  CREEK  HEAR  STOSTTFORD,  CAL. 

Location.— In  the  E.  i-eec.  35,  T.  18  N.,  R.  7  W.,  3i  miles  from  Stonyford,  Colusa 
County. 

Drainaob  abba. — 97  square  miles.* 

Records  available. — ^April  1  to  December  31,  1913  (monthly  estimates),  and  Janu- 
ary 1  to  December  31,  1914,  when  the  station  was  discontinued. 

Qaob. — ^Vertical  staff  fastened  to  rock;  read  by  Eddie  Laux. 

Discharge  measurements. — Made  from  car  and  cable  50  feet  below  gage. 

Channel  and  control. — Shallow  gravel;  fairly  permanent. 

Extremes  of  discharge. — 1913-14:  Maximum  mean  daily  discharge,  5,350  second- 
feet  January  2,  1914;  minimum  mean  daily  discharge,  20  second- feet  dtuiog 
parts  of  September  and  October  ,1913. 

Diversions. — No  information. 

Regulation. — No  information. 

Accuracy. — Maximum  discharge  computed  from  cross-section  measurements  and 
slope  of  water  surface'.  Rating  curve  defined  by  current  meter  measurements 
below  5,000  second-feet. 

Cooperation. — Complete  record  furnished  by  United  States  Reclamation  Service. 

Daily  discharge,  in  second-feet,  of  Stony  Creek  near  Stonyford,  Cat.,  for  the  period  Oct.l 

to  Dec.  31,  1914. 


Day. 

Oct. 

30 
30 
30 
30 
30 

30 
30 
31 
32 
32 

Nov. 

32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

Dec. 

36 
36 
37 
51 
42 

37 
35 
35 
55 
67 

Day. 
11 

Oct. 

Not. 

32 
32 
32 
31 
30 

28 
32 
31 
31 
29 

Dec. 

57 
55 
45 
37 
36 

35 

35  1 
82 
57 
52 

Day. 
21 

Oct. 

Nov. 

29 
20 
29 
28 
28 

28 
27 
175 
55 
37 

Doc. 

1 

31 
31 
31 
31 
32 

32 

34 
45 

35 
83 
32 
32 
32 

32 
32 
32 
32 
32 
32 

37 

2 

12 

22 

37 

3 

13 

23 

53 

4 

14 

24 

47 

5 

15 

25 

45 

6 

16 

26 

48 

7 

17 

27. 

4? 

8 

18 

28 

44 

9. 

19 

29 

43 

10 

20 

31 

48 

31 

47 

>  Measured  by  U.  S.  Reclamation  Service. 
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Monthly  €H*charge  of  SUmy  Creek  near  Stony  ford,  Cal.Jor  the  period  Oct.  J  toDec,  SI,  1914. 


Month. 

Discharge  in  second-Teet. 

Run-off 
(toUl  in 
acre^eet). 

Maximum. 

ifinitniim- 

Mean. 

October 

45 
175 
82 

30 
27 
35 

32.0 
36.4 
45.1 

1,OT0 
2,170 

November 

December 

2,770 

The  period 

1 

6,010 

1                   > 

NoTK. — Monthly  diadiarge  computed  by  engineen  of  the  U.  S.  Geological  Survey. 

Lim^  sToinr  obxsk  hsas  lodooa.  oal. 

Location.— At  East  Park  reservoir,  4  miles  aboiVe  junction  with  Stony  Creek  and  31 

miles  northwest  of  Lodoga,  Colusa  County. 
Drainage  area. — 102  square  miles. 

RscoRDs  AYAiLABLB.—January  1,  1908,  to  September  ^,  1915. 
Gags. — Beginning  December  1,  1910,  the  record  is  from  the  gage  at  the  dam.    Pre- 
vious to  this  date  the  station  was  maintained  a  short  distance  below  the  present 
site. 
DucHABOB. — Computed  from  gage  heights  observed  at  the  dam.    Correction  has 
been  made  for  evaporation,  which  is  determined  from  records  obtained  from  an 
evi^KX^tion  pan  at  the  reservoir.    When  the  flow  is  10  second-feet  or  less  the 
discharge  is  computed  from  weir  and  current  meter  measurements  taken  at  the 
head  of  the  reservoir  about  3  miles  above  the  dam. 
ExTRKMBS  OF  DI8CHAROB.— 1907-1915:  Maximum  stage  reported,  11.8  feet  Februaiy 

2,  1909  (disehaige,  7,060  second-feet);  no  flow  during  periods  of  every  year. 
DrvBRSioNs. — No  information. 
Rbouiation. — East  Park  reservoir  is  used  for  storage  for  the  Orland  project  of  the 

United  States  Reclamation  Service. 
AccuRACT. — Considerable  care  is  used  in  collecting  these  data  and  results  are  good. 
Cooperation.— DaUy  discharge  furnished  by  United  States  Reclamation  Servicoi 
through  A.  N.  Burch,  project  manager. 
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Daily  discharge^  in  second-feet  ^  of  Little  Stony  Creek  near  Ladoga,  Col.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1. 
2. 
3. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

30. 
31. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

0.5 

0.9 

0.1 

5.0 

1,120 

256 

331 

84 

48 

22 

.5 

.9 

.4 

6.0 

4,760 

236 

287 

103 

38 

22 

.5 

.0 

6.0 

2,780 

206 

246 

82 

43 

26 

1.0 

1.9 

2.0 

976 

195 

283 

102 

44 

22 

1.0 

11 

2.7 

600 

183 

206 

81 

46 

22 

1.0 

6.4 

62 

415 

173 

181 

78 

44 

22 

1.0 

6.0 

24 

315 

166 

161 

88 

44 

22 

1.0 

2.3 

247 

1,240 

166 

161 

88 

44 

22 

1.0 

11 

527 

2,540 

153 

156 

90 

86 

22 

1.0 

33 

311 

903 

155 

148 

127 

42 

22 

1.0 

53 

166 

604 

153 

149 

298 

38 

5.6 

1.0 

37 

31 

405 

156 

91 

159 

31 

6.6 

1.0 

24 

86  ' 

332 

147 

104 

150 

34 

6.6 

1.0 

14 

292 

269 

163 

151 

120 

34 

5.6 

1.0 

14 

185 

226 

136 

126 

143 

36 

6.6 

1.0 

14 

122 

723 

131 

126 

155 

28 

5.6 

1.0 

7.9 

75 

1,070 

131 

138 

152 

30 

6.6 

1.4 

76 

64 

653 

128 

111 

128 

14 

4.0 

1.4 

68 

49 

875 

103 

122 

82 

26 

4.0 

1.4 

17 

89 

346 

146 

114 

115 

24 

4.0 

1.4 

81 

46 

308 

121 

142 

80 

27 

4.0 

1.4 

14 

40 

469 

96 

126 

96 

22 

4.0 

14 

8.6 

40 

377 

109 

114 

81 

27 

4.0 

1.4 

5.5 

36 

548 

101 

126 

72 

33 

4.0 

1.4 

3.0 

40 

627 

128 

98 

70 

27 

2.2 

1.4 

5.5 

28 

424 

126 

114 

67 

16 

2.2 

1.4 

11 

336 

840 

122 

98 

74 

23 

2.2 

1.4 

14 

1,570 

405 

1,740 

104 

49 

20 

2.2 

1.4 

9.5 

2,160 

947 

85 

30 

23 

2.2 

1.4 

3.0 

1,150 

530 

94 

61 

22 

2.2 

1.4 

5.0 

614 

430 

58 

2.2 

Sept. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.7 

1.7 
1.7 
1.5 
1.5 
1.5 

1.6 
1.6 
1.5 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 


Monthly  diidiarge  of  Little  Stony  Creek  near  Lodoga,  Cal.,  for  the  year  ending  Sept,  SO^ 

1915. 

prainage  area,  102  square  miles.] 


Month. 


October 

November.... 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


1.4 
1.9 
76 
2,160 
4,760 
1,740 
331 
298 
48 
22 
2.0 
1.0 


4,760 


Minimum. 


0.6 
.9 
.0 
2.0 
226 
96 
85 
30 
14 
2.2 
1.0 
.0 


.0 


Mean. 


1.18 
1.48 
16.3 

270 

859 

249 

147 

102 
32.1 
9.89 
1.49 


136 


Per 
square 
mile. 


0.011 

.015 

.160 
2.65 
8.42 
2.44 
1.44 
1.00 

.315 

.097 

.015 

.00029 


1.3 


Ron-off. 


Depth  in 
inches  on 
drainage 


0.01 

.02 

.18 
3.06 
8.77 
2.81 
1.61 
1.15 

.35 

.11 

.02 

.0003 


18.09 


Total  in 
acre-foet. 


1,000 

16,600 

47,700 

15,300 

8.750 

6,270 

1,910 

608 

92 

2 


98,400 


Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
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FOKTB  FORK  07  7ZATKX&  KIVSB  HEAB  PRATTVILLS,  OAI- 

Location.— In  sec.  28,  T.  27  N.,  R.  8  E.,  below  the  Great  Western  Power  Co.'s  dam 
at  Big  Meadows,  4  miles  above  mouth  of  Butt  Creek  and  about  5  miles  southeast 
of  Prattville,  Plumas  County. 

Dbainage  area. — 506  square  miles  above  dam  site. 

Records  available. — June  13,  1905,  to  September  30,  1915. 

Gaoe. — Vertical  staff  in  flume  about  500  feet  below  the  dam.  Original  gage  was  a 
Friez  water-stage  recorder  located  about  on  the  south  line  of  sec.  21  (above  the 
dam).  It  was  moved  downstream  about  1,300  feet  April  29,  1912,  and  again 
about  2,200  feet  downstream  July  31,  1912.  The  Friez  recorder  was  discontin- 
ued March  21,  1914,  when  the  station  was  removed  to  present  site.  Original 
datum  has  not  been  maintained. 

Discharge  measurements. — Made  in  flume  at  gage. 

Channel  and  control. — No  information. 

Extremes  of  discharge. — 1905-1915:  Maximum  stage  recorded,  16.2  feet,  crest  of 
flood,  March  19,  1907  (discharge,  10,000  second-feet);  no  flow  April  15  and  16, 
1914  (water  being  stored). 

Diversions. — No  informatioji. 

Regulation. — Since  March  7, 1914,  the  record  shows  the  amount  of  water  released 
from  Big  Meadows  reservoir.  There  was  163,000  arre-feet  of  water  in  reservoir 
September  30,  1914,  and  141,000  acre-feet  September  30,  1915. 

Cooperation. — Record  of  discharge  and  storage  furnished  by  Great  Western  Power 
Co.,  through  L.  P.  Cornell,  engineer. 

DaUy  dUchargej  in  second-feet,  of  North  Fork  of  Feather  River  near  PraUvUle,  Cat.,  for 
the  year  ending  Sept.  SO,  1916. 


DftJ. 


1... 

2... 
S... 
4... 
5... 

6... 
7... 
8... 
9... 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
W.. 
19.. 
20.. 

31.. 
22.. 
23.. 
24.. 
35.. 

38.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 


1,130 
1,130 
1,130 
1,130 
1,140 

1,110 
1,120 
1,110 
1,110 
1,110 

1,110 
1,110 
1,110 
1,110 
1,110 

1,110 
1,110 
1,330 
1,330 
1,330 

1,320 
1,330 
1,330 
1,330 
1,330 

1,330 
1,330 
1,330 
1,330 
1,330 
1,330 


Nov. 


1,330 
1,330 
1,330 
1,330 
1,330 

1,320 
1,330 
1,330 
1,330 
1,330 

1,390 
1,330 
1,330 
1,330 
1,330 

1,300 
1,350 
1,330 
1,330 
1,330 

1,350 
1,320 
1,320 
1,320 
1,350 

1,350 
1,330 
1,330 
1,300 
1,330 


Dec. 


1,350 
1,320 
1,330 
1,330 
1,330 

1,300 
1,460 
1,750 
1,750 
1,730 

1,740 
1,750 
1,750 
1,740 
1,760 

1,750 
1,750 
1,750 
1,750 
1,750 

1,750 
1,750 
1,750 
1,750 
1,750 

1,750 
1,750 
1,750 
1,750 
1,680 
1,380 


Jan. 


1,350 

1,350 
1,350 
1,350 
1,350 

1,350 
1,350 
1,350 
1,350 
1,360 

1,200 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

1,000 

911 

786 

1,000 

1,000 

1,000 
1,000 
925 
800 
800 
800 


Feb. 


800 

800 
800 
800 
800 

800 
800 
800 
800 


1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1.000 
1,000 
1,160 
1,330 

1,060 
1,060 
1,060 


Mar. 


1,000 
1,060 
1,040 
1,030 
1,030 

1,030 
1,030 
1,030 
1,030 
1,030 

1,030 
798 
500 
500 
500 

500 
500 
500 
385 
350 

350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 


Apr. 


350 
350 
323 
266 

206 

135 
154 
234 
350 
350 

350 
350 
350 
350 
350 

350 
350 
850 
350 
350 

350 
350 
350 
350 
350 

433 

750 
1,160 
L.'jOO 
1,670 


May 


1,900 
1,900 
1,900 
1,900 
1,900 

1,900 
1,900 
1,900 
1,950 
2,090 

2,150 
3,200 
3,250 
1,900 
730 

1,450 
3,200 
3,250 
2,250 
3,300 

3,000 

3,000 
3,680 
2,500 
2,500 

2,500 
2,500 
2,520 
2,600 
2.700 
2,760 


June. 


2,800 

3,820 
3,700 
3,680 
3,720 

3,700 
3,700 
2,680 
3,640 
2,610 

2,580 
3,510 
3,500 
2,440 
2,370 

3,380 
1,630 
1,400 
1,260 
1,220 

1,220 
1,220 
1,200 
1,020 
921 

1,040 
1,080 
1,200 
1,200 
1,120 


July, 


1,050 
990 
990 
918 
850 

1,140 
937 
937 

900 


850 

777 

1,020 

1,020 

1,020 

1,020 
1,020 
1,020 
1,020 
1,020 

1,020 
1,040 

i,aso 

925 
1,090 

1,100 
963 
933 
993 

988 


Aug. 


984 

1,020 
1,020 
1,000 
1,050 

1,060 
1,06T 
1,070 
1,070 
1,100 

1,110 
1,110 
1,110 
1,110 
1,110 

1,110 
1,110 
1,110 
1,110 
1,120 

1,130 
1,150 
1,140 
1,140 
1,140 

1,140 
1,140 
1,140 
1,140 
1,180 
1,190 


Sept. 


1,190 
1,190 
1,190 
1,190 
1,300 

1,230 
1,330 
1,380 
1.330 
1,330 

1,330 
1,230 
1,320 
1,330 
1,330 

1,330 
1,330 
1,330 
1,330 
1,330 

1,330 
1,330 
1,330 
1.330 
1,330 

1,330 
1,330 
1,330 
1,330 
1,330 
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Monthly  discharge  of  North  Fork  of  Feather  River  near  PraUvxlle,  Cal.^for  the  year  ending 

Sept.  SO,  1915. 


Month. 


October 

Noyembor 

December 

January 

February 

March 

AnrU 

}f^y 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


IfftTinm'"- 


1,320 
1,350 
1,760 
1,350 
1,320 
1,060 
1,670 
3,200 
2,820 
1,140 
1,190 
1,330 


3,200 


Iflnimnm, 


1,110 

1,300 

1,300 

786 

800 

850 

135 

720 

921 

777 

984 

1,190 


135 


Mean. 


1,210 

1,320 

1,640 

1,090 

956 

638 

449 

2,230 

1,950 

983 

1,100 

1,280 


1,240 


Meana 
stored  in 
reservoir. 


-  460 

-  635 

-  811 

-  278 
+  28 
+  799 
+1,840 
+  836 

-  273 

-  286 

-  481 

-  599 


Run-off 
(total  in 
aore4eet). 


74,400 
78,600 
101,000 
87,000 
53,100 
39,200 
26,700 
137,000 
116,000 
60,400 
67,000 
76,900 


807,000 


a  The  discharge  In  this  column  added  to  that  in  the  column  of  **  Means  "  gives  the  estimated  unregnlated 
discharge. 

Note.— Monthly  and  yearly  discharge,  except  monthly  "Mean  stored  in  reservoir,''  conqnited  by 
engineers  of  the  United  States  Geological  Survey. 

FORTH  FOBS  OF  FEATHER  RIVER  AT  BIO  BAR,  GAL. 

Location.— In  the  NW.  }  sec.  32,  T.  23  N.,  R.  5  E.,  one-fourth  mile  above  Big  Bar 
station  on  Western  Pacific  Railroad,  Butte  County,  and  about  7  miles  above 
intake  of  Great  Western  Power  Co.'s  power  plant  at  Big  Bend. 

Drainage  area. — Not  measured. 

Records  available. — February  24,  1911,  to  September  30,  1915. 

Gaqb. — Bristol  water-stage  recorder.  Original  gage  was  a  staff  installed  July,  1910, 
opposite  the  middle  of  Jesse  Moore  Bar.  January  17,  1911,  station  was  moved 
300  feet  upstream  and  the  Bristol  water-stage  recorder  was  installed;  gage  datum, 
1,347.96  feet  above  sea  level  (U.  S.  Geological  Survey  datum).  In  Novembw, 
1912,  the  Bristol  gage  was  moved  upstream  130  feet;  datum  of  present  gage,  1,348.96 
feet  above  sea  level. 

Discharge  measurements. — Made  from  car  and  cable  20  feet  upstream  from  gage. 

Channel  and  control. — Solid  rock,  boulders,  and  gravel;  practically  permanent. 

Extremes  of  discharge: — 1911-1915;  Maximum  mean  daily  dischaige,  35,000 
second-feet  January  1,  1914;  minimum  mean  daily  discharge,  836  second-feet 
October  18,  1913. 

Diversions. — No  information. 

Regulation. — Flow  partly  regulated  by  Big  Meadows  reservoir  (Lake  Almanor). 

Cooperation. — Record  furnished  by  Great  Western  Power  Co.,  through  L.  P.  Cor- 
nell, engineer. 
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DaHif  ditckarge,  in  second-feet,  of  North  Fork  of  Feather  River  at  Big  Bar,  Cal.,for  the 
year  ending  Sept.  SO,  1915. 


Dsy. 


1 
a. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
33. 
34. 

as. 

36. 
27. 
38. 
29. 
30. 
31. 


Oct. 


1,500 
1,500 
1,520 
1.530 
1,680 

1,570 
1.530 
1,540 
1,550 
1,600 

1.550 
1,560 
1,550 
1,520 
1,500 

1,500 
1,740 
1,680 
1,890 
1,090 

1,970 
1,830 
1,810 
1,910 
1,800 

1,890 
1,800 
1,870 
1,880 
1,900 
1,000 


Nov. 


2,020 
2,020 
1,990 
1,900 
1,900 

1,870 
1,880 
1,900 
1,900 
1,900 

1,900 
1,900 
1,900 
1,900 
1,900 

1,900 
1,900 
1,900 
1,900 
1,870 

1,870 
1,900 
1,900 
1,900 
1,900 

1,870 
1,960 
2,190 
2,120 
2,090 


Dec. 


2,060 
2,120 
2,190 
2,210 
2,120 

2,020 
2,090 
2,420 
2,350 
2.420 

2,380 
2.350 
2,420 
2,350 
2,280 

2,350 
2,320 
2,250 
2,220 
2,280 

2,220 
2,280 
2,280 
2,220 
2,220 

2,210 
2,190 
2,210 
2,220 
2,210 
2,150 


Jan. 


1,960 
1,930 
1,990 
2,060 
2,090 

2,190 
2,190 
2.280 
2,220 
2,090 

2,130 
1,900 
2,030 
2,550 
2,280 

2,oao 

1,900 
1,900 
1,870 
1,840 

1,780 
1,750 
1.420 
1,600 
1,810 

1,810 
2,090 
2,700 
2,790 
3,080 
3,150 


Feb. 


8,860 
14,600 
8,250 
5,100 
3,930 

3,340 
3,050 
4,030 
5,990 
4,710 

3,750 
3.110 
2,850 
2,780 
2,640 

4,400 
8,960 
8,020 
5,780 
5,090 

4,380 
3,840 
3,660 
3,640 
3,780 

3,340 
3,390 
3,600 


Mar.  '  Apr. 


3,520 
3,300 
3,150 
3,040 
2,950 

2,920 
2,910 
2,890 
2,850 
2,850 

2,810 
2,740 
2,420 
2,740 
3,080 

3,300 
3,440 
3,620 
3,680 
3,620 

3,800 
4,020 
4,330 
4,710 
4,710 

4,820 
5,040 
8,970 
8,960 
6,880 
5,620 


5,220 
5,360 
6,050 
6,300 
5,450 

4,870 
4,650 
4,600 
4,64») 
4,830 

5,270 
5,680 
5,800 
5,270 
5,090 

5,420 
5.880 
6,300 
6,490 
6,250 

6,700 
6,200 
4,720 
4,320 
4,110 

3,970 
4,630 
5,410 
6,420 
6,160 


May. 


5,660 
5,170 
4,790 
4,750 
4,760 

4,860 
5,000 
5,280 
11,200 
19,900 

28,500 
20,800 
23,400 
15,200 
10,700 

9,720 
12,800 
11,400 
9,540 
8,480 

8,180 
7,700 
7,360 
7,290 
6,660 

6,860 
7,3» 
7,480 
7,230 
7,110 
7,220 


June. 


7,370 
6,950 
6,550 
6,220 
6,460 

6,460 
6.540 
6,410 
5,940 
5,600 

5.100 
4.940 
4,770 
4,680 
4,610 

4,380 
3,800 
3.370 
3,200 
2,900 

3,020 
2,980 
2,890 
2,680 
3,400 

2,410 
2,410 
2.440 
2,440 
2,420 


July. 


2,200 
2,080 
2,060 
2,300 
2,170 

2,380 
2,160 
2.100 
1,980 
1,900 

1.840 
1,910 
2.220 
2,140 
3,080 

2,080 
2,000 
2,030 
2.000 
1,980 

1,970 
1,920 
1,920 
1,840 
1,850 

1,910 
1,850 
1,730 
1,640 
1,640 
1,640 


Aug. 


1,590 
1,680 
1,660 
1,690 
1,660 

1,630 
1.620 
1,620 
1.620 
1,610 

1,530 
1.490 
1,500 
1,500 
1,600 

1,530 
1,540 
1,500 
1,470 
1,490 

1,400 
1.460 
1.400 
1,510 
1,600 

1,470 
1,430 
1.430 
1,450 
1.440 
1,500 


Sept. 


1,460 
1,440 
1,460 
1,430 
1,440 

1,460 
1.460 
1,400 
1,430 
1,440 

1,460 
1.460 
1,600 
1,560 
1,580 

1,620 
1,570 
1,500 
1,660 
1,580 

1,560 
1,530 
1,630 
1,630 
1,680 

1,620 
1,630 
1,560 
1,580 
1,630 


Non.— No  reoord  Oct.  10  to  24.  Discharge  estimated  by  U.  S.  Geological  Survey  from  interpolated 
vahiesof  the  sum  of  the  discharge  at  the  station  and  the  water  released  from  B  ig  Meadows  reservoir.  Com* 
paoy  fomi^ed  a  resord  of  water  released  covering  this  period. 

Mfmihiy  diiduxrge  of  North  Fork  of  Feather  River  at  Big  Bar,  Cat,,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 

Run-off 
(toUl  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

1,000 

1,500 

1,700 

106,000 

2,100 

1,870 

1,030 

115,000 

2,420 

2,020 

2,250 

138,000 

3,150 

1,420 

2,110 

130.000 

14,600 

2,640 

4,060 

275,000 

8,070 

2,420 

3,000 

245,000 

6,400 

3.070 

6,330 

317,000 

20,800 

4.760 

10,000 

615,000 

7,370 

2.400 

4,410 

262,000 

2,300 

1,640 

1.080 

122.000 

1,680 

1,430 

1,510 

02,800 

1,620 

1,430 

1,510 

89,900 

20,800 

1,420 

3,470 

2.510.000 

October 

November ... .. 

December 

Jaooary 

Febraary 

March... 

g;;::::::: 

June , 

July 

Aogost 

Sflptember 

The  year. 


NoTC.— Monthly  anl  yearlv  discharge  compute  J  by  en<;ine«rs  of  the  U.  S.  Geological  Survey.  For 
tBioDnt  of  regulation  at  Big  Meadows  reservoir,  see  monthly-dk^charge  table  for  station  near  Prattville, 
IM«e238. 

FSATHSB  RIVER  AT  OROVILLS,  CAL. 

Location. — In  sec.  8,  T.  19  N.,  R.  4  E.,  at  highway  bndge  at  Oroville,  Butte  County, 
6  miles  below  junction  of  North  and  Middle  forks,  and  30  miles  above  the  mouth 
of  Yuba  River. 

Deainaoe  area. — ^3,640  square  miles. 

Rbooeds. AVAILABLE.— January  1, 1902  to  September  30, 1915, 
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Gage. — Friez  water-stage  recorder  on  right  bank  200  feet  below  bridge,  at  same  datum 
as  United  States  Weather  Bureau  vertical  staff  which  is  in  two  sections  on  pier  of 
highway  bridge  near  right  bank.  Weather  Bureau  gage  was  used  1902  to  1905 
with  2  feet  added  to  the  readings  to  reference  them  to  the  datum  of  the  U.  8. 
Geological  Survey  staff  gage  installed  on  left  bank  about  1,000  feet  above  the 
bridge  in  December,  1905.  The  latter  gage  was  washed  out  several  times  and  until 
repaired  the  Weather  Bureau  gage  was  used.  December  16,  1912  the  present 
water-stage  recorder  was  put  in  operation. 

DiscHABGB  MEASUREMENTS. — ^Mado  from  car  and  cable  1,000  feet  above  bridge.  At 
extremely  low  water  measurements  have  been  made  from  a  boat  about  1,000  feet 
below  the  bridge. 

Channel  and  control. — Composed  of  boulders  and  gravel ;  somewhat  shifting  during 
high  water. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
16.3  feet  at  2  p.  m.  May  II  (discharge,  112,000  second-feet);  minimum  stage  from 
water-stage  recorder,  0.88 foot  at  8.30  a.  m.  September?  (discharge,  1,410  second- 
feet). 

1902-1915:  Maximum  stage  recorded,  30.2  feet  Weather  Bureau  gage;  39.3  feet 
on  gage  1,000  feet  upstream,  March  19,  1907  (discharge  187,000  second-feet); 
minimimi  stage  from  water-stage  recorder,  —0.13  foot  at  10  a.  m.  October  7,  1913 
(discharge,  790  second-feet). 

Diversions. — None. 

Regulation. — ^The  operation  of  the  Big  Bend  plant  of  the  Great  Western  Power 
Co.  causes  diurnal  fluctuation  in  stage,  especially  during  extremely  low  water, 
when  it  amounts  to  about  a  foot.  See  also  North  Fork  of  Feather  River  near 
Prattville,  Col. 

Accuracy. — Results  excellent. 


Daily  discharge ^  in  second-feet ^  of  Feather  River  at  OrovUle^  Cal.^for  the  year  ending  Sept. 

30,  1915. 


Day. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16. 
17 
18, 
19 
20. 

21. 
22 
23 
24. 
25. 

25. 
27. 
28. 
29. 
30. 
31 


Oct.   1  Nov. 


1,800 
1,800 
1,840 
1,800 
1,890 

1.840 
1,^00 
1,7(^ 
1,800 
1.980 

1,980 
1,^90 
1,840 
1,800 
1,710 

1,710 

i,m) 

2,400 
2,(>30 
3,420 

2,r30 
2.290 
2,240 
2, 130 
2,080 

2.180 
2, 130 
2,080 
2, 130 
2.240 
2,290 


2.290 
2,520 
2.400 
2.290 
2,290 

2.240 
2,180 
2,130 
2,240 
2,180 

2,180 
2.240 
2,180 
2.240 
2,240 

2,4fO 
2.290 
2,400 
2.400 
2,400 

2,290 
2.290 
2,400 
2,400 
2,400 

2,4C0 
2, 570 
3.230 
2,870 
2,(;90 


Dec.      Jan.      Feb.     Mar.     Apr.     May.  I  June. 


2,570 
2,(i30 
3.170 
3,230 
3,500 

3.110 
3,110 
3,050 
3,110 
3,420 

4.100  , 

3,750 

3,300 

3,170 

2,990 

2.990 
3.050 
3,110 
3,070 
3,030 

2.990 
2,870 
2,870 
2,870 
2,750 

2,810 
2,7.50 
2,690 
2.(^30 
2,(^30 
2,ti30 


2.4f;0 
2,4(i0 
2,400 
2,870 
2,810 

3.490 
3,020 
5.410 

4,830 
3,(^ 

3,420 
3,020 
4,410 
7,490 
5,210 

4,030 
3,420 
3.110 
2,990 
2,870 

2,810 
2,750 
2,030 
2,290 
2,990 

3,230 

4,180 
11,400 
11,900 
10,900 
11.900 


35,900 
59,400 
29,600 
17,000 
11,400 

8,800 
7,790 

H.eoo 

24.400 
19,300 

14,100 
10.000 
8,110 
6.910 
6,370 

10.000 
29.000 
27,000 
18.700 
15,800 

13,000 
12,400 
12.400 
13,000 
13,000 

10,900 

10,000 
11,900 


11.400 
10,000 
8,800 
8,110 
8,110 

7,490 
7,490 
6.910 
(i.910 
6,910 

6,G30 
6,<^ 
6,370 
6,910 
7,790 

8.450 
8,800 
9,580 
10.400 
10,000 

9,580 
10,000 
10,900 

1.900 
11,900 

12,400 
12.400 
2ii,200 
.30,500 
122,800 
118.100 


15,800 
15,200 
17,000 
17,500 
15,800 

13,500 
13,000 
13,000 
12.400 
13,500 

14,100 
15.800 
17,000 
15.200 
14,600 

15,800 
17,000 
18,100 
18.100 
18,700 

10,400 
15.200 
1.3,500 
11,900 
10,900 

10,000 
10,900 
13,500 
17,000 
17,000 


14,100 
11.900 
10,400 
10,000 
10,000 

10,400 
10,900 
12,400 
23,600 
01,600 

91,000 
83.700 
fO,  500 
41,500 
30,500 

27,000 
37,700 
37,700 
30,500 
24,400 

22,000 
19,900 
19,300 
19,300 
17,000 

16,400 
18,100 
18,100 
18,100 
17,000 
17,000 


17,000 
16,400 
14,600 
14,100 
13,500 

13.500 
13,500 
13,500 
12,400 
11,400 

10,400 
9,580 
8,800 
8.450 
8,110 

7,790 
7,190 
6,370 
6,110 
5,670 

5,490 
5,490 
5,330 
5,180 
4,820 

4,610 
4,540 
4,480 
4,480 
4,350 


July.     Aug.  '  Sept 


4,220 
4,000 
3,910 
3,790 
3,610 

3,550 
3,670 
3,400 
3,370 
3,310 

3,080 
3,080 
3,130 
3.250 
3,100 

3,130 
3,020 
2,960 
2,960 
2,860 

2,800 
2.800 
2,740 
2,910 
2,640 

2,740 
2,690 
2.520 
2,470 
2,470 
2,470 


2,370 
2,420 
2,370 
2,320 
2,270 

2.220 
2,170 
2,220 
2,270 
2,170 

2,230 
2,370 
3,220 
2,170 
2,120 

3,170 
3,130 
2,120 
2,130 
2,070 

1,0^ 
2,070 
2,070 
2,070 
2,070 

2,070 
2,030 
3,020 
1,970 
3,030 
1,070 


1.07Q 
1,070 
3,030 
2,020 
1,030 

1.030 
1,070 
3.030 
1.0» 
8,030 

1,070 
2,130 
2,430 
3,970 
3,370 

3,230 
3,170 
3,130 
3,090 
2,070 

3,030 
3,070 

3,oro 

3,130 
3,000 

3,000 
2,130 
3,070 
?370 
3,330 


Note.— Discharge  determined  from  two  well-defined  rating  curves,  the  change  oocuning  May  11. 
Discharge  Dec.  19  and  20  interpolated. 
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Monthly  dUcharge  of  feather  River  at  OrqvUle,  Cal.^  for  the  year  ending  Sept,  SO,  1915. 
[Drainage  area,  3,640  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum.  I    Mean. 

I . 


Per 
square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Accu- 
racy. 


October 

November 

December 

Jamiary 

February 

March 

'^-:::::: 

June 

July 

AogDst 

S^itcoiber. .... 

The  year 


3.420 

3,230 

4,100 

11,900 

50.400 

30,500 

18,700 

91,000 

17,000 

4,220 

2,420 

2,420 


1,710 
2,130 
2,570 
2,290 
6,370 
6,370 
10,000 
10,000 
4,350 
2,470 
1,970 
1,920 


2,060 
2,380 
3,030 
4,570 
16,800 
11,000 
14,900 
27,200 
8,900 
3,130 
2,150 
2,000 


a566 
.654 
.832 
1.26 
4.62 
3.02 
4.09 
7.47 
2.45 
.860 
.591 
.674 


a65 

.73 

.96 

1.45 

4.81 

3.48 

4.56 

a  61 

2.73 

.99 

.68 

.64 


127,000 
142,000 
186,000 
281,000 
933,000 
676,000 
887,000 
1,670,000 
530,000 
192,000 
132,000 
124,000 


91,000 


1,710  I 


8,130 


2.23 


30.29 


5,880,000 


BTTTT  GREEK  AT  BTTTTE  VALLEY,  OAL. 

Location. — ^At  lower  end  of  Butte  Valley,  100  feet  below  footbridge,  1,000  feet  above 
Intake  to  the  Great  Western  Power  Co.'s  diversion  flume,  about  one-fourth  mile 
south  of  Butte  Valley  post  office,  Plumas  County,  and  2  miles  above  junction 
with  North  Fork  of  Feather  River. 

Drainage  area. — 73  square  miles  at  original  station. 

Records  available. — ^June  14,  1905,  to  September  30,  1915. 

Gage.— Vertical  staff  on  left  bank,  installed  July  19,  1912,  seven-eighths  of  a  mile 
upstream  from  original  vertical  staff,  which  was  on  right  bank.  This  gage  is 
out  of  the  influence  of  the  low-water  diversion  dam  near  the  flume  intake  for 
the  Great  Western  Power  Co.'s  Butt  Creek  plant. 

Discharge  measurements. — ^Made  from  footbridge  at  gage. 

Channel  and  control.— Sand,  gravel,  and  clay;  appear  permanent. 

Extremes  OP  discharge. ^1905-1915:  Maximum  mean  daily  discharge,  1,640  second- 
feet  January  16,  1909;  minimum  mean  daily  discharge,  21  second-feet  August  4 
to  8, 1908. 

Diversions.— Water  is  diverted  from  Butt  Creek  above  the  station  into  Yellow  Creek 
watershed  through  Wallack  ditch  by  the  Oro  Light  &  Power  Co.  The  ditch  has 
a  capacity  of  from  15  to  20  second-feet. 

Regulation. — No  information. 

Cooperation. — Record  furnished  by  Great  Western  Power  Co.,  through  L.  P.  Cornell, 
engineer. 

786'— 18— wsp  411 ^16 
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Daily  discharge,  in  second-feet,  of  BuU  Creek  at  Butte  Valley,  Cal.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept 

1 

47 
48 
50 
48 
50 

48 
47 
50 
60 
67 

63 
60 
47 
47 

47 

46 
58 
69 
66 
71 

68 
54 
52 
50 
48 

48 
50 
48 
60 
55 
63 

66 
66 

64 
53 
62 

61 
60 
60 
48 
48 

48 
47 
47 
48 
46 

46 
47 
46 
45 
46 

46 
46 
46 
46 
46 

45 
47 
69 
60 
53 

60 
61 
46 
54 
62 

61 
68 
66 
68 
66 

66 
68 
60 
68 
67 

60 
59 
68 
66 

66 

66 
68 

59 
57 
66 

60 
67 
63 
64 
60 
62 

62 
59 
64 
62 
66 

45 
39 
36 
46 
42 

44 
42 
63 
64 
63 

62 
63 
44 
41 
47 

46 
42 
30 
35 
42 

62 
60 
66 
68 
67 
63 

149 
189 
171 
124 
119 

114 
97 
106 
116 
119 

114 
107 
94 
82 
76 

146 
232 
226 
180 
159 

124 
116 
104 
103 
108 

104 
101 
103 

103 
97 
93 
95 

101 

107 
99 
98 

101 
94 

101 
103 
110 
130 
157 

173 
189 
199 
206 
207 

208 
233 
261 
273 
278 

292 
262 
378 
416 
310 
264 

261 
274 
321 
324 
281 

274 
278 
296 
287 
317 

836 
876 
364 
359 
352 

367 
403 
397 
421 
422 

386 
383 
353 
422 
420 

286 
303 
338 
399 
362 

300 
274 
237 
227 
230 

231 
234 
264 
371 
494 

662 
673 
481 
435 
389 

377 
429 
393 
373 
316 

312 
304 
297 
309 
299 

260 
264 
286 
312 
302 
299 

306 
286 
264 
248 
240 

237 
240 
236 
227 
206 

194 
178 
163 
161 
149 

141 
137 
130 
124 
118 

112 
106 
101 
98 
97 

94 
92 
90 
86 
84 

81 
77 
74 
72 
71 

71 
70 
70 
60 
68 

67 
64 
63 
62 
61 

60 
69 
68 
67 
66 

66 

64 
63 
65 
64 

62 
61 
51 
60 
50 
50 

60 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
46 
45 

45 
44 
44 
43 
43 

42 
^   42 
42 
42 
42 

42 
42 
41 
40 
39 
39 

39 

2 

39 

3 

39 

4 

39 

6 

39 

6 

38 

7 

38 

8 

38 

9 

38 

10 

38 

11 

37 

12 

37 

13 

37 

14 

40 

15 

40 

16 

39 

17 

38 

18 

38 

19 

87 

20 

37 

21 

37 

22 

37 

23 

38 

24 

38 

25..., 

38 

26 

38 

27 

30 

28 

30 

29 

39 

30 

39 

31 

Monthly  discharge  of  Butt  Creek  at  Butte  Valley,  Cal.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum.  Minitniim.     Mean, 


232 
416 
422 
673 
306 
81 
50 
40 


573 


46 

46 

46 

30 

76 

93 
261 
227 

84 

60 

39  ' 

37 


61.8 
49.6 
67.7 
62.0 

128 

186 

346 

336 

164 
61.4 
44.8 
38.2 


Run-off 
(total  in 
acre-feet). 


3,190 
2,960 

3,200 
7,110 
11,400 
20,500 
20,700 
9,700 
3,780 
2,750 
2,270 


126 


91,200 


Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geological  Survey. 
ZVDZAH  GREEK  HEAR  ORESOEVT  MILLS,  OAL. 

Location.— In  the  SW.  J  see.  25,  T.  26  N.,  R.  9  E.,  at  the  lower  end  of  Indian  Valley, 
about  2,000  feet  below  Arlington  Bridge,  and  \\  miles  below  Crescent  Mills, 
Plumas  County.    Spanish  Creek  enters  4  miles  below  the  station. 

Drainage  area. — 740  square  miles. 

Records  available.— January  1,  1906,  to  December  31,  1909,  and  September  lO, 
1911,  to  September  30, 1915. 

Gage. — ^Vertical  staff  in  three  sections  on  right  bank  near  observer's  house,  read  once 
a  day  by  Eugene  Cook, 
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DmcHAROB  MKASUBBMENT8.— Made  fiom  c&r  and  cable,  30  feet  below  gage  or  by 
wading. 

Channel  and  contbol. — Composed  of  gravel  and  small  boulders;  faaily  permanent. 
At  low  stages  water  is  deep  and  sluggish  at  gage. 

Extremes  op  dischaboe. — Maximum  stage  recorded  during  year,  10.9  feet  at  5  p.  m. 
May  12  (dischaige,  7,040  second-feet,  computed  from  extension  of  rating  curve 
and  may  be  subject  to  error);  minimum  stage  recorded,  0.98  foot,  August  6  to  11 
(dischaige,  22  second-feet). 

1906-1915:  Maximum  stage  recorded,  20.2  feet  at  6:30  a.  m.,  crest  of  flood  of 
March  19,  1907  (discharge,  11,700  second-feet,  computed  from  extension  of  rat- 
ing curve  and  may  be  subject  to  error);  minimum  stage  recorded,  0.75  foot, 
August  9  to  15,  1908  (dischaige,  12  second-feet). 

Diversions.— Water  is  diverted  from  Indian  Creek  for  imgation  in  Indian  and 
Greneeee  valleys. 

Regulation  . — None. 

AocuRACT. — Results  good. 

Di$charge  meaturemenU  of  Indian  Creek  near  Crescent  Mills,  Cal.,  during  the  year  ending 

Sept,  SO,  1915, 


[HAdebyH. 

J.  Tompkins.] 

Dftte. 

i^t. 

Dis- 
charge. 

Date. 

Oase 
height. 

Dis- 
charge. 

Ifir.  14  

Feet, 
3.47 
&.64 

1,680 

Aug.  12 

Feet. 
0.98 

Sec.-ft. 
25 

81  

Daihf  discharge,  in  seooTid-feet,  of  Indian  Creek  n^ear  Crescent  Mills,  Col,,  far  the  year 

ending  Sept.  SO,  1916, 


D«y. 


Oot 

No.. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jone. 

July. 

Aug. 

50 

96 

108 

120 

865 

645 

1,720 

995 

806 

126 

40 

56 

96 

106 

120 

2,130 

560 

1,800 

865 

750 

120 

36 

61 

96 

106 

126 

1,490 

484 

2,130 

865 

695 

114 

31 

61 

96 

114 

133 

930 

450 

2,130 

865 

600 

110 

27 

63 

96 

120 

146 

560 

450 

1,880 

865 

560 

108 

23 

66 

96 

123 

152 

450 

418 

1,490 

865 

520 

106 

22 

66 

96 

126 

159 

360 

388 

1,340 

865 

484 

102 

22 

66 

96 

130 

166 

865 

388 

1,270 

865 

450 

102 

22 

72 

96 

130 

172 

1,490 

388 

1,200 

930 

450 

102 

22 

72 

96 

183 

172 

995 

388 

1,200 

1,800 

388 

102 

22 

72 

96 

133 

179 

095 

388 

1,340 

4,040 

334 

96 

22 

72 

96 

133 

186 

520 

388 

1,420 

7,030 

310 

90 

23 

72 

96 

126 

200 

450 

388 

1,560 

6,010 

278 

84 

23 

72 

96 

120 

216 

388 

450 

1,340 

4,140 

250 

78 

23 

72 

94 

120 

206 

334 

560 

1,130 

3,060 

232 

72 

25 

72 

94 

120 

200 

334 

695 

1,130 

2,040 

224 

06 

25 

72 

90 

120 

186 

865 

750 

1,270 

2,300 

216 

61 

25 

78 

86 

120 

172 

1,640 

865 

1,340 

1,960 

200 

50 

25 

78 

86 

120 

150 

1,130 

865 

1,420 

1,800 

186 

50 

27 

84 

84 

120 

150 

760 

865 

1,340 

i;490 

179 

56 

27 

84 

84 

120 

152 

605 

030 

1,340 

1,340 

172 

56 

27 

84 

84 

120 

146 

600 

1,960 

1,200 

1,200 

166 

56 

27 

84 

84 

120 

140 

600 

1,200 

1,060 

1,060 

150 

52 

27 

84 

84 

120 

133 

520 

1,490 

865 

995 

152 

52 

27 

84 

.   84 

120 

146 

520 

1,640 

865 

930 

146 

50 

29 

84 

84 

120 

152 

520 

1,800 

865 

865 

146 

50 

29 

84 

96 

120 

172 

520 

1,560 

865 

8^ 

146 

48 

29 

84 

120 

120 

^ 

600 

1,880 

865 

865 

140 

48 

29 

84 

114 

120 

2,670 

930 

865 

133 

45 

29 

90 

106 

120 

310 

1,960 

1,200 

865 

133 

42 

29  1 

96 

120 

360 

1,640 

865 

42 

»i 

Sept. 


1.. 
t^ 

8.. 
4.. 

5.. 

•.. 

7.. 
8.. 
9.. 
10.. 

U.. 

n.. 
u.. 

M.. 
IS.. 

16.. 

17.. 

n.. 
vs.. 

29.. 

21.. 
21.. 

S.. 
It.. 

s... 

21.. 
27.. 

2L. 
».. 
».. 


29 
29 
29 
29 
31 

34 
36 
37 
40 
43 

45 
43 
40 
37 


34 
31 
29 
29 
29 

29' 
29 
29 

31 
31 
81 
34 
34 


!«OTK.— PliQlMife  determined  tvom  a  rating  curve  well  defined  between  100  and  4,000  second-feet. 
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Monthly  discharge  of  Indian  Creek  near  Crescent  MUls,  Col,,  /or  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  in  second-feet. 


M'^'^lm^^'"-  i/HnirniiTii.      Mean. 


I 


Rim-olT 

(total  in 

acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

Anril 

iBiy 

June 

July 

August 

September 

The  year 


96 

120 

133 

360 

2,130 

2,670 

2,130 

7,030 

805 

126 

40 

45 


50 
84 
106 
120 
334 
388 
865 
865 
133 
42 
22 
29 


74.8 
94.0 

121 

178 

779 

923 
1,320 
1,760 

320 
75.9 
26.5 
33.2 


4,600 

5,590 

7,440 

10,900 

43,300 

56,800 

78,600 

106,000 

19,000 

4,670 

1,630 

1,980 


B. 
B. 
A. 
A. 
A. 
B. 
B. 
B. 
A. 
B. 
C. 
C. 


7,0 


22 


472 


343,000 


SPAirZSH  O&ZEK  AT  KZDDZE,  CAL. 

Location.— In  the  SW.  J  sec.  22,  T.  25  N.,  R.  9  E.,  at  highway  bridge  at  Eeddie, 
Plumas  County,  2  miles  above  junction  with  Indian  Creek. 

Drainage  area. — Not  measured. 

Records  available. — October  22,  1911,  to  September  30,  1915. 

Gage. — ^Vertical  staff  in  three  sections,  read  once  a  day  by  C.  O.  Phillips.  First  sec- 
tion is  on  right  bank  50  feet  above  bridge;  second  section  on  left  bank  20  feet 
downstream  from  bridge;  third  section  fastened  to  downstream  side  of  left  bridge 
pier.  Previous  to  August  12, 1914 ,  high- water  section  was  painted  on  left  abutment 
of  bridge;  low- water  section  was  vertical  staff  fastened  to  a  stump  on  left  bank  20 
feet  below  bridge. 

Discharge  measurements. — Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Gravel;  shifts  during  high  water. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.2  feet  on  morn- 
ing of  May  11  (discharge,  8,470  second-feet);  minimum  stage  recorded,  1.2  feet 
September  1  to  10  (discharge,  33  second-feet). 

1911-1915:  Maximum  stage  recorded,  10.0  feet  at  11  a.  m.  December  31,  1913,. 
and  at  1  p.  m.  January  2,  1914  (discharge,  9,450  second-feet,determined  from 
extension  of  rating  curve  and  may  be  subject  to  error);  minimum  Bt»ge  recorded, 
1.1  feet  July  24  to  30,  1914  (discharge,  22  second-feet). 

Diversions. — ^Water  is  diverted  from  Spanish  Creek  for  irrigation  in  American 
VaUey. 

Regulation  . — None . 

Accuracy. — Results  good. 

Discharge  measurements  of  Spanish  Creek  at  Keddie,  Cat.,  during  the  year  ending  Sept, 

SO,  1915. 

[Made  by  H.  J.  Tompkins.] 


Date. 

Oaee 
helSit. 

Dls- 
charge. 

Date. 

hd^t. 

Dis- 
diarge. 

Mar.l4 

FeH. 
3.10 
3.70 

Sec-ft. 
431 
749 

Aug  12. 

Feet. 
1.30 

31 
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Daily  discharge,  in  Becand-feet,  of  Spaniih  Creek  at  Keddie,  Cal.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

44 

48 
48 

48 
49 
49 
00 
60 

49 
49 
49 
49 
72 

72 
72 
72 
72 
72 

54 
54 
54 
49 
54 

54 
54 
54 
54 
72 
72 

60 
60 
60 
60 
00 

60 
60 
60 
60 
00 

60 
60 
00 
00 
60 

00 
00 
60 
60 
60 

60 
60 
60 
60 
49 

00 
72 
112 
98 
84 

72 

72 

106 

106 

78 

84 
91 
91 
87 
84 

84 
84 
84 
78 
00 

78 
72 
72 
78 
91 

96 
98 
98 
96 
96 

84 
84 
72 
72 
72 
78 

78 
84 
84 
96 
96 

105 
106 
106 
105 
98 

96 

!S 

296 
127 

127 
106 
96 
91 
84 

84 
84 
84 
91 
91 

98 
98 
153 
200 
245 
258 

2,390 

7;050 

2,020 

625 

474 

313 
296 
035 
1,240 
895 

453 
394 
360 
344 
298 

394 

3,300 

1,780 

975 

935 

570 
570 
497 
474 
497 

453 
432 
570 

432 
432 

394 
394 
394 

394 
377 
895 
394 
300 

360 
394 
394 
432 
520 

545 
545 
570 
625 
625 

570 
685 
718 
785 
785 

820 
820 
3,080 
1  780 
975 
750 

820 
820 
975 
935 

785 

750 
718 
625 
625 
625 

685 

895 
935 

750 

785 

820 
820 
820 
935 
895 

895 
750 
685 
625 
570 

570 
520 
598 
625 

598 

598 
432 
394 
453 
394 

394 
453 

497 

858 

3,080 

8,470 
7,790 
3,800 
2,270 
1,500 

1,560 

1,670 

1,340 

975 

895 

820 
625 
625 
625 
570 

570 
570 
545 
570 
520 
520 

545 
520 
474 
432 
394 

894 
394 
300 
377 
394 

296 
270 
250 
250 
242 

229 

216 
204 
192 
192 

170 
100 
150 
141 
141 

132 
124 
124 
116 
116 

116 
116 
108 
108 
108 

100 
100 
100 
93 
93 

86 
86 
80 
86 
80 

80 
80 

74 
74 
74 

74 
74 
74 
74 
68 

08 
62 
62 
50 
50 
50 

50 
50 
50 
50 
50 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

87 
87 
87 

87 
87 

37 
37 
37 
87 
37 

37 
37 
37 
37 
37 
37 

33 

2 

83 

3 

33 

4 

33 

5 

33 

« 

33 

7 

33 

8 

33 

9 

83 

10 

83 

11 

37 

13 

41 

13 

14 

41 
41 

15 

41 

1« 

41 

17 

40 

18 

40 

19 

46 

ao 

46 

21 

41 

» 

41 

23 

41 

24 

41 

25 

41 

2Q 

41 

27 

41 

28 

41 

29 

41 

30 

41 

31 

Note.— Dischane  determined  from  two  rating  curves  as  follows:  Oct.  1  to  Feb.  2,  well  defined  below 
2,000  second-feet;  Feb.  3  to  Sept.  30,  well  defined  oelow  1,000  second-feet.    Discharge  July  16  Interpolated. 


Monthly  discharge  of  Spanish  Creek  at  KeddiCy  Cat.,  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum. 


M^an. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

Marai 

^::;:::.:;: 

June 

July 

August 

September 

The  year 


72 
112 
105 
296 

7,050 

3,080 

975 

8,470 

545 

116 

50 

46 


44 

49 
60 
78 
298 
360 
520 
394 
116 
50 
37 
33 


56.4 

03.8 
83.9 

118 
1,000 

685 

748 
1,430 

267 
82.4 
40.4 
38.9 


8,470 


385 


3,470 
3,800 
5,160 
7,200 
58,900 
42,100 
44,500 
87,900 
15,900 
5,070 
2,480 
2,310 


279,000 


B. 
B. 
B. 
B. 
C. 
B. 
A. 
C. 
A. 
B. 
B. 
B. 
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SURFACE  WATEB   SUPPLY,  1915,  PART  Jl. 


lODDLS  FOBK  OF  FBATHBK  RZVX&  NEAR  OROMBK&O,  OAL. 

Location. — ^Half  a  mile  above  Sloat  station  on  Western  Pacific  Railroad,  three- 
fourths  mile  above  mouth  of  Poplar  Creek,  and  about  IJ  miles  below  Cromberg, 
Plumas  County. 

Drainage  area. — Not  measured. 

Records  available.— November  3, 1910,  to  September  30,  1915. 

Gaoe.— Gurley  electric  water-stage  recorder  on  right  bank  installed  December  5, 
1913.  Original  gage  located  at  California  White  Pine  Co.'s  log  chute  at  Crom- 
berg. Several  changes  in  gage  at  that  location  were  made.  All  were  on  down- 
stream side  of  log  chute  piers  and  original  datum  maintained.  New  location 
has  different  datum.  During  construction  of  recorder  well  (PL  VIII,  A), 
November  9  to  December  4,  1913,  a  staff  gage  was  read  at  new  location,  new 
datum. 

Discharge  measurements. — Made  from  car  and  cable  1  mile  above  gage,  or  by 
wading. 

Channel  and  control. — Boulders  and  gravel,  appear  fairly  permanent.  Left 
bank,  flat  and  timbered,  will  be  submerged  at  flood  stages. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
7.48  feet.  May  12  (discharge,  5,570  second-feet);  minimum  stage,  2.57  feet  at 
noon,  August  31  (discharge,  48  second-feet). 

1910-1915:  Maximum  stage  recorded,  13.0  feet,  April  7,  1911  (discharge,  9,640 
second-feet);  minimum  stage  recorded,  2.2  feet,  September  17  to  29,  1913  (dis- 
charge, 44  second-feet). 

Winter  plow. — Stage-discharge  relation  slightly  affected  by  ice  tor  very  short 
periods. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Results  good. 

Discharge  measiirements  of  Middle  Fork  of  Feather  River  near  Cromberg,  Col.,  during 
the  year  ending  Sept.  SO,  1915. 


[Made  by  H. 

J.  Tompkins.] 

Date. 

heSS. 

Dis- 
charge. I 

Date. 

he^t. 

Dis- 
cbarge. 

Date. 

height. 

Dls- 
charge. 

Jan. 14    

Feet. 

a  3.62 

3.00 

aec.-Jt. 
214 
131 

Mar.  12 

Feet. 
4.28 
4.52 

'"Ik 

953 

Mar.ao 

Feet. 
5.00 
2.80 

atc.-ft. 

1,440 

80 

15 

13 

Aug.l 

a  Ice  on  control  and  at  measuring  section. 
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Daify  dii^arge,  in  ieeond-feet,  of  Middle  Fork  of  Feather  River  near  Cromberg,  Col.,  far 
the  year  ending  Sept.  30,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
0. 
10. 

U. 
12. 
IS. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


79 

85> 
105 
110 

87 
79 
75 
74 
7\ 

72 
72 
72 
74 
81 


85 
87 
102 
110 
110 


102 
85 
80 
08 

01 
87 
83 
85 
70 

83 

91 
87 
91 
87 

81 
85 
87 
83 
80 

96 
95 
91 
95 
95 
98 


96 
102 
106 
130 
120 

122 
110 
100 
87 
87 

85 

87 

100 

214 

120 

95 
102 
87 
87 


83 
79 
72 
87 
87 

89 
100 
106 
120 
128 
128 


420 
894 
410 
290 
258 

274 
302 
354 
620 
490 

380 
818 
274 
258 
260 

380 
876 
768 
697 
697 

676 
655 
613 
585 
509 

648 
669 
768 


782 
688 
634 

662 
718 

718 
746 
753 
760 
784 

800 

792 

957 

1,190 

1,390 

1.480 
1,480 
1,500 
1,430 
1,360 

1,310 
1,240 
1,230 
1,230 
1,260 

1,210 

1^430 
1,460 
1,430 
1,290 


1,190 
1,180 
1,410 
1,450 
1,310 

1,080 
1,160 
1,120 
1,120 
1,160 

1,230 
1,390 
1,360 
1,060 
1,100 

1,220 
1,250 
1,250 
1,260 
1,220 

1,060 
964 
894 
806 
760 

648 
746 
832 
921 
840 


730 
090 
607 
725 
792 

760 

768 

753 

1,330 

2,850 

4,750 
4,340 
2,850 
2,320 
2,180 

1.960 
1,780 
1,560 
1,430 
1,240 

1,110 
1,070 
1,030 
1,000 


876 
966 
1,000 
964 
912 
894 


858 

746 
718 
704 

704 
732 
732 
676 
620 

532 
466 

420 
415 
420 

895 
880 
870 
350 
330 

314 
298 
298 
286 
270 

250 
242 
238 
234 
234 


226 
214 
208 
180 
172 

166 
166 
157 
151 
145 

142 
140 
185 
125 
118 

112 
106 
100 
98 
95 

91 
105 
96 
91 
87 

81 
79 
77 
75 
74 
74 


61 
51 
52 
52 
52 

52 
52 
53 
53 
52 


52 
53 
67 
56 

56 
64 
54 
53 
53 

53 
53 
53 
53 

54 

55 
54 
54 

53 
53 


Note. — Discharge  determined  from  a  welMeflned  rating  carve.    81 
Ice  Jan.  14;  discharge  estimated  from  discharge  measorement.  No  record 


relation  affected  b  v 
Lug.  2-10:  (Uscharge  interpolated. 


Monthly  discharge  of  Middle  Fork  of  Feather  River ^  near  Cromberg,  Col.,  for  the  year 

ending  Sept,  SO,  1915. 


Month. 


Discharge  in  second-feet. 


MuTifpnm-  vtw<Tnnfq-     Mean. 


Run-off 
(total  In 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

i^:::::::::: 

June 

July 

August 

September 

The  year 


110 

95 

110 

214 

894 

1,500 

1,450 

4,750 

930 

226 

74 

67 


4,750 


68 

60 

79 

72 

268 

634 

648 

690 

234 

74 

50 

51 


74.6 
78.0 
91.4 
103 
516 
1,090 
1,100 
1,460 
472 
126 
58.5 
53.1 


50 


434 


4,580 

4,640 

6,62D 

6,330 

28,700 

67,000 

65.500 

80,800 

28,100 

7,750 

8,600 

8,160 


315,000 


UXDDLS  FORK  OF  FBATHBR  RZVXB  VSAR  OROYXXXS,  OAL. 

Location.— In  the  NW.  J  see.  32,  T.  20  N.,  R.  5  E.,  at  highway  bridge  at  Bidwell 
Bar,  2  miles  above  junction  with  the  North  Fork,  and  7  miles  northeast  of  Oroville, 
Butte  County.  South  Fork  enters  \\  miles  above  and  Canyon  Creek  three-fourtha 
of  a  mile  below  the  station. 

Drainagb  area.— Not  measured. 

Rbcordb  availablb.— October  7, 1911,  to  September  30, 1915. 
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Gage. — Vertical  staff  in  three  sections,  read  once  a  day  by  T.  W.  Curry.  High-water 
section  is  fastened  to  lower  end  of  bridge  pier  near  left  bank.  Remainder  of  gage 
is  fastened  to  a  sycamore  tree  on  left  bank,  100  feet  above  bridge. 

Discharge  measurements. — ^Made  from  car  and  cable  installed  April  1,  1914,  250 
feet  below  bridge. 

Channel  and  control. — Boulder  and  gravel;  fairly  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  15.5  feet  at  noon. 
May  11  (discharge,  25,300  second-feet,  computed  from  extension  of  rating  curve 
and  may  be  subject  to  error);  minimum  stage  recorded,  2.20  feet,  October  1  and  2 
(dischaige,  255  second-feet). 

1911-1915:  Maximum  stage  recorded,  18.0  feet  at  4  p.  m.,  December  31,  1913 
(dischaige,  34,200  second-feet,  computed  from  extension  of  rating  curve  and  may 
be  subject  to  error);  minimum  stage  recorded,  2.18  feet,  September  24-25,  1913 
(discharge,  177  second -feet). 

Diversions. — The  Palermo  Land  &  Water  Co.'s  canal  and  South  Feather  Land  & 
Water  Co.*s  canal  divert  from  South  Fork  of  Feather  River  and  tributaries. 

Regulation  . — None. 

Accuracy. — Results  good. 

Discharge  measurements  of  Middle  Fork  of  Feather  River  near  OrovilUt  Cal.,  during  the 

year  ending  Sept.  SO,  1916. 


[Mode  by  Charles  Leidl.] 

Date. 

Ga£e 
hoiS&t. 

Dis- 
charge. 

Feb.  7 

Feet. 
5.31 
7.«8 

See.'ft. 
2,060 
5,640 

Apr.  14, 

Daily  discahrge^  in  second-feet,  of  Middle  Fork  of  Feather  River  near  Oroville,  Cal.j  for 
the  year  ending  Sept.  SO^  1915. 


Day. 


I. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


Oct. 

255 
255 
280 
280 
275 

268 
268 
268 
285 
305 

330 
305 
2S0 
275 
275 

268 
280 
500 
390 
705 

460 
375 
330 
330 
318 

310 
305 
305 
305 
360 
360 


Nov. 


390 
375 
330 
330 

318 
318 
310 
310 
310 

310 
318 
318 
330 
318 

318 
310 
310 
305 
305 

305 
305 
305 
305 
305 

305 
305 
786 
425 
390 


Dec. 


360 
330 
585 
500 
640 

500 
600 
442 
460 
500 

730 
520 
442 
390 
345 


425 
425 
390 
500 

390 
375 
390 
375 
360 

360 
375 
376 
345 
360 
345 


Jan. 


860 
360 
500 
426 

630 
562 
900 
785 
585 

480 

608 

630 

2,240 

1,290 

900 
680 
585 
520 
600 

460 
460 
425 
423 
540 

60S 
730 
2,800 
2,340 
2,  .340 
2,680 


Feb. 


7,300 
14,600 
6,730 
4,180 
3,050 

2,340 

2,040 

3,  o:)0 

6,730 
5,130 

3,590 
2,800 
2,140 
1,W0 
1,860 

1,940 
7,680 
6,920 
6,300 
4,970 

3,SS0 
3,  H^O 
3,880 
3,SS0 
3,880 

3,450 
3,310 
3,730 


Mar.     Apr.  |  May. 

June. 

July. 
1,150 

3,310 

5,470 

4,970 

5,300 

3,050 

5,300 

y^ 

5,130 

1,080 

2,800 

5,820 

3,730 

4,650 

1,020 

2,560 

6,540 

3,480 

4,330 

1,020 

2,560 

5,820 

3,460 

4,180 

960 

2,560 

5,300 

3,460 

4,030 

960 

2,560 

5,130 

3,730 

4,030 

960 

2,560 

5,130 

4,330 

3,880 

900 

2,560 

4,970 

5,130 

3,590 

900 

2,450 

5,300 

12,700 

3,310 

840 

2,340 

5,640 

23,600 

3,050 

840 

2,340 

6,360 

22,000 

2,680 

786 

2,500 

6,540 

l.),600 

2,450 

786 

2,920 

5,820 

12,000 

2,340 

730 

3,130 

5,470 

10,200 

2,240 

730 

3,8S0 

6,000 

9,540 

2,140 

680 

4,o;io 

6,730 

11,100 

2,040 

656 

4,330 

6,920 

11,  UK) 

1,940 

030 

4,330 

7,300 

9,7«»0 

1,860 

630 

4,180 

7,110 

8,'2S0 

1,760 

608 

4,180 

6,540 

7,110 

1,680 

686 

4,3:i0 

5,820 

6,730 

1,600 

685 

4,490 

5,470 

6,640 

1,520 

640 

4,810 

4,810 

7,110 

1,520 

540 

4,810 

4,490 

5,820 

1,410 

640 

4,810 

4,180 

5,640 

1,360 

820 

4,330 

4,490 

6,000 

1,290 

500 

7,490 

5,300 

6,180 

1,220 

600 

8,4.S0 

6,000 

6,180 

1,220 

480 

6,540 

6,180 

5,640 

1,150 

480 

5,820 

5,470 

460 

Aug.     Sept. 


460  ' 

460 

442 

426 

426 

408 
390 

aoo 

800 
300 

878 
376 
860 
360 
300 

346 
830 
830 
830 
826 

818 
310 
806 
305 
806 

305 
806 
806 
286 
280 
2S0 


380 
275 
280 
275 
275 

275 
275 
275 


260 
260 
275 
280 
280 

285 
280 
275 
208 
260 

255 
255 
256 
355 
256 

256 
368 


360 


NoTB.— Discharge  determined  from  a  rating  curve  well  defined  below  and  extended  above  10,000 
seoond-feet. 
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Monthly  discharge  of  Middle  Fork  of  Feather  River  near  OrovUUf  Cal.for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Diadiargelnaeooiiil-fett. 

Run-^yff 

(totalln 

Maximnm. 

Utntmnm. 

Itan. 

Aa«4B0t). 

705 

25S 

826 

20,000 

785 

806 

841 

20,300 

730 

880 

480 

20,400 

2,800 

860 

8M 

55,000 

14,600 

1,880 

i'USt 

247,000 

8,480 

2,340 

8,220 

241,000 

7,300 

4,180 

5,730 

341,000 

23,600 

8,460 

8,000 

407,000 

5,300 

1,150 

2'SS 

156,000 

1,160 

460 

720 

44,800 

460 

280 

854 

21,800 

285 

255 

200 

16,000 

23,600 

265 

2,880 

1,600,000 

Accu- 
racy. 


October 

November 

Deoconber 

^oary 

Fsbnuuy 

Ifereh 

as?!::::::::;: 

Jane. 

July 

AogDSt 

September 

The  year, 


A. 
A. 
A. 
A. 
B. 
A. 
A. 
B. 
A. 
A. 
A. 
B. 


SOXTTH  FORK  OF  FEATHER  RIVER  AT  EVTERPRZ8E,  OAL. 

Location.— In  the  NE.  }  sec.  1,  T.  19  N.,  R.  6  E.,  one-half  mile  above  highway 
bridge  at  Enterprise,  Butte  County,  about  800  feet  above  mouth  of  Powell  Creek. 

Drainage  a&ba. — Not  measured. 

Rbcobds  available.— October  8, 1911,  to  September  30,  1915. 

Gaob. — Inclined  staff,  read  once  a  day  by  Gus  Aim.  It  is  bolted  to  ledge  on  ri^^t 
bank,  and  was  installed  November  9, 1913.  Original  gage,  located  150  feet  down- 
stream, consisted  of  two  vertical  sections  on  left  bank;  read  till  November  8, 1913. 

DiscHABOB  MEA8UBEMENTS. — ^Made  from  car  and  cable,  90  feet  below  gage,  or  by 
wading. 

Channel  and  control. — Gravel  and  small  boulders;  shifts  during  hi^  water. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  11.7  feet,  at  2.10 
p.  m.,  May  11  (dischaige,  9,930  second-feet,  computed  from  extension  of  rating 
curve  and  may  be  subject  to  error);  minimum  stage  recorded,  2.35  feet,  October 
1-10  and  14-16  (discharge,!.  8  second-feet). 

1911-1915:  Maximum  stage  recorded,  12.0  feet,  December  31,  1913  (dischaige, 
10,400  second-feet,  computed  from  extension  of  rating  curve  and  may  be  subject 
terror);  minimum  stage  recorded,  0.58  foot,  September  29-^0,  October  1-3 and 
7-10,  1913  (dischaige,  0.9  second-foot). 

Diversions. — ^The  diversion  dam  of  the  Palermo  Land  &  Water  Co.'s  canal  is  located 
1  mile  above  the  station.  The  South  Feather  Land  &  Water  Co.*s  canal  diverts 
from  Lost  and  Pinkard  Creeks,  above  the  station.  This  water  is  used  for  irriga- 
tion in  the  vicinity  of  Wyandotte  and  Bangor. 

Reqxtlation.— None. 

AcciTRACY. — Results  fair. 

Discharge  measurements  of  South  Fork  of  Feather  River  at  Enterprise,  Col,,  during  the 
year  ending  Sept,  SO,  1916, 


[Made  by  Charles  Lekll.1 

Date. 

a&ge  height. 

Dia. 
charge. 

Left 
bank. 

Right 
bank. 

T«b.8 '. 

Feet, 
3.70 
4.25 

Feet, 
6.02 
6.55 

Secrfi, 
016 

Apr.  13 

1,280 
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Daily  diMdharge^  in  ucond-fut^  of  South  Fork  of  Feather  River  at  Enterprise,  Col.,  for  the 

year  ending  Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

1.8 

84 

84 

63 

2,620 

700 

1,180 

980 

835 

140 

42 

1.8 

84 

24 

46 

3.190 

640 

1,140 

905 

765 

140 

36 

1.8 

29 

76 

46 

1.550 

580 

1300 

765 

765 

140 

30 

1.8 

29 

108 

76 

1,060 

552 

1,300 

670 

700 

113 

30 

1.8 

24 

108 

76 

800 

525 

1.280 

670 

640 

118 

30 

1.8 

24 

76 

120 

640 

525 

1.140 

732 

640 

113 

30 

1.8 

24 

76 

96 

625 

498 

1.220 

732 

610 

113 

24 

1.8 

24 

68 

284 

906 

498 

1140 

905 

580 

113 

24 

1.8 

24 

60 

164 

1,510 

470 

1.140 

2,310 

525 

90 

18 

1.8 

24 

96 

108 

1,640 

470 

1,140 

4,810 

498 

90 

18 

3.8 

20 

120 

96 

905 

470 

1,140 

8.400 

470 

90 

18 

3.8 

20 

120 

120 

700 

470 

1,300 

6,100 

446 

90 

18 

2.5 

20 

76 

148 

640 

498 

1300 

3,070 

422 

90 

18 

1.8 

24 

86 

525 

525 

525 

1,180 

2,410 

398 

80 

18 

1.8 

24 

86 

470 

445 

580 

i;i80 

i;820 

375 

71 

13 

1.8 

24 

68 

396 

835 

610 

1,300 

1.640 

352 

71 

13 

2.5 

20 

60 

266 

2,410 

640 

1,340 

2,110 

329 

71 

8.7 

ftO 

20 

60 

164 

1,550 

640 

1,340 

2,210 

306 

71 

8.7 

00 

20 

60 

120 

1,140 

670 

1,460 

2,110 

283 

66 

8.7 

120 

20 

76 

108 

1,220 

700 

1,340 

1,730 

260 

66 

8.7 

40 

16 

60 

76 

980 

782 

1.220 

1,460 

237 

66 

5.6 

40 

16 

60 

76 

835 

765 

1,140 

1.260 

237 

66 

6.6 

24 

16 

60 

76 

906 

835 

i;i40 

1,220 

219 

48 

6.6 

20 

16 

60 

76 

980 

870 

1,020 

1300 

202 

42 

6.6 

20 

16 

46 

120 

835 

870 

905 

1.060 

202 

42 

6.6 

20 

16 

46 

108 

800 

870 

835 

980 

170 

42 

6.6 

20 

20 

60 

212 

732 

870 

905 

980 

170 

42 

3.3 

16 

164 

60 

835 

800 

1,820 

1,060 

942 

170 

42 

8.3 

16 

46 

46 

610 

1,960 

1300 

1,060 

140 

42 

8.3 

34 

34 

46 

700 

1,550 

1,340 

980 

140 

42 

8.3 

40 

46 

800 

1,220 

835 

2.S 

8«pt 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16. 
17. 
18 
19 
20 

21 
22 
23 
24 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.3 
2.8 
2.3 
2.3 
2.3 

IS 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
13 
2.8 

2.3 
2.3 
2.3 
2.3 
XZ 

2.3 
3.3 
2.3 
2.3 
2.3 

3.3 
3.S 
3.3 

3.3 
3.3 


NoTi.— Discharge  determined  from  a  rating  curve  well  defined  between  800  and  1,400  eecood-feet  and 
fairly  well  defined  oelow  4,000  second-feet.    No  record  Jmie  12-20;  discharge  interpolated. 

Monthly  discharge  of  South  Fork  of  Feather  River  at  Enterprise,  Ccd.,  for  the  year  ending 

Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


MaTJmnm.  Minimnm.     Mean. 


Ron-ofT 
(total  in 
Acre-iset). 


Acea- 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

S^tember 

The  year. 


120 

1.8 

164 

16 

120 

24 

835 

46 

3,190 

445 

1,960 

470 

1,460 

835 

8,400 

670 

835 

140 

140 

42 

42 

2.8 

3.3 

2.8 

18.3 
28.1 
68.6 
231 
1,130 
762 
1,190 
1,840 
403 
77.6 
15.0 
2.47 


1.130 

1,670 

4,220 

14,200 

62,800 

46.900 

70.800 

113.000 

24,000 

4,770 

922 

147 


8,400 


1.8 


476 


345,000 


PALERMO  LAITD  *  WATER  OO.'S  OAVAL  AT  BVTERPRI8X,  OAL. 

Location.— In  the  NE.  {  sec.  1.  T.  19  N.,  R.  6  E.,  1,000  feet  above  Aim's  residence 
at  Enterprise,  Butte  County,  and  three-fourths  mile  below  intake  at  diversion  dam 
on  South  Fork  of  Feather  River. 

Records  available. — October  8,  1911,  to  September  30, 1915. 

Qaob. — Vertical  staff  on  right  wall  of  concrete  approach  to  sheet-iron  flame,  read 
once  a  day  by  Gus  Aim.  Original  gage  was  vertical  staff  fastened  to  poet  on  right 
bank  about  one-fourth  mile  below.    November  9,  1913,  its  datum  was  lowered 
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I.OOfoot.  This  gage  was  read  up  to  March  31,  1914,  and  it  was  also  read  from 
March  15  to  April  13,  1915,  during  rebuilding  of  flume  just  above  it.  From  April 
1,  1914,  to  March  14,  1915,  readings  were  taken  from  a  gage  about  800  feet 
above  old  gage,  installed  March  22, 1914,  in  the  flume.  Present  gage  was  installed 
Aprfl  13,  1915.  Readings  on  it  began  April  14.  The  relations  between  the  three 
gages  used  have  not  been  determined. 

DiscHAROB  MEASUREMENTS. — Made  from  foot  plank  at  gage. 

Channel  and  control. — Composed  of  concrete.  Control  is  throat  of  approach  to 
metal  flume.  Control  at  original  station  is  a  length  of  the  channel  which  is  com- 
posed of  gravel  and  sand.  The  control  for  the  gage  which  was  in  the  old  wooden 
flume  was  also  a  length  of  channel. 

Extremes  of  discharge. — 1911-1915:  Maximum  discharge,  40  second-feet,  July 
24, 1914;  no  flow  during  parts  of  each  year. 

AcarRACY. — Results  excellent.    Rating  curves  well  defined. 

Canal  furnishes  water  for  irrigation  below  Oroville. 

DMarge  measurements  of  Palermo  Land  <k  Water  Co, '«  canal  at  Enterprise  ^  Cal. ,  during 
the  year  ending  Sept.  SO,  1915. 

(Made  by  Charles  Leidl.] 


Date. 

Gage    Qaee 
height.o  hei^^t. 

Dia- 
Charge. 

1 

'     Date. 

1 

Gage    Gage 
helght.a  hei^t. 

Dis- 
charge. 

Feb.  8 

Feet. 

Feet. 
6  0.18 
el.  60 

8ec.-fl. 
1.6 

'  Adf.  13 

Feet. 
2.20 
1.30 

Feet. 
e  2.09 
cl.04 

'"■t 

Apr.13, 

1.72 

19 

1  ^  13:.;:::::::::: 

9.1 

•  Old  gage;  datum  established  Nov.  9, 1913. 


6  Gage  in  old  wooden  flume. 


«  New  gage  installed  Apr.  13, 1915. 

Doi/y  discharge,  in  second-feet,  of  Palermo  Land  d:  Water  Co.  's  canal  at  Enterprise,  Cal., 
for  the  year  ending  Sept,  SO,  1915. 


D«y. 


11... 

12... 
B... 

14... 

»... 
17... 
«... 
«... 

a... 
a... 
a... 

a.. 
a.. 
».. 
a.. 

a.. 
».. 
n.. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 
22 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

25 

18.2 

18.5 

15.0 

5.7 

6.6 

21 

27 

38 

38 

35 

25 

18.2 

18.5 

15.2 

2.4 

22 

4.0 

21 

27 

38 

38 

35 

20 

18.2 

19.2 

15.2 

1.4 

22 

4.8 

21 

27 

38 

38 

35 

28 

18.2 

11.8 

15.5 

4.4 

22 

17.0 

20 

27 

38 

38 

35 

27 

18.2 

11.8 

15.5 

4.2 

22 

18.2 

20 

32 

38 

38 

34 

27 

18.2 

11.8 

15.8 

4.2 

22 

18.2 

20 

32 

38 

38 

34 

26 

18.0 

11.8 

15.5 

4.2 

22 

18.2 

20 

35 

38 

38 

34 

27 

18.0 

11.8 

16.5 

1.8 

22 

18.2 

20 

35 

38 

38 

34 

30 

18.0 

11.8 

11.6 

1.7 

22 

18.2 

17.2 

37 

38 

38 

33 

31 

18.0 

11.8 

13.0 

2.0 

22 

18.2 

14.4 

36 

38 

37 

33 

31 

18.0 

12.1 

13.0 

2.0 

22 

18.2 

11.4 

37 

37 

38 

33 

3« 

18.0 

12.1 

13.0 

1.7 

.0 

.6 

10.6 

37 

38 

38 

34 

d(f 

18.2 

12.1 

13.3 

1.7 

16.5 

5.1 

10.0 

37 

38 

37 

34 

29 

18.2 

12.1 

12.1 

1.7 

20 

21 

17.6 

37 

38 

37 

36 

28 

18.2 

14.8 

11.6 

21 

.0 

21 

17.2 

36 

38 

38 

34 

28 

18.2 

15.5 

11.1 

13.3 

.0 

22 

17.4 

36 

38 

38 

34 

30 

18.2 

15.5 

11.1 

.0 

.0 

22 

17.6 

36 

37 

38 

34 

19.5 

18.2 

15.5 

23 

23 

.0 

22 

3.6 

38 

37 

38 

33 

19.5 

18.2 

15.5 

23 

23 

2.0 

22 

6.4 

38 

37 

38 

32 

20 

18.2 

15.5 

23 

23 

15.8 

22 

17.4 

37 

37 

38 

31 

19.2 

18.2 

15.5 

23 

22 

15.8 

22 

17.2 

37 

38 

38 

31 

19.0 

18.2 

15.5 

18.5 

22 

15.8 

21 

17.2 

37 

38 

38 

31 

VkH 

18.5 

15.5 

15.5 

22 

15.8 

21 

17.2 

37 

38 

38 

31 

19.0 

18.5 

15.5 

15.8 

22 

15.8 

21 

17.0 

37 

38 

38 

31 

19.0 

18.5 

15.5 

16.0 

22 

15.8 

21 

17.2 

38 

38 

38 

31 

19.0 

18.5 

15.5 

16.0 

22 

15.8 

21 

17.2 

38 

38 

38 

31 

19.0 

18.5 

15.5 

11.6 

22 

15.8 

21 

17.2 

38 

38 

38 

31 

19.0 

19.5 

15.5 

12.5 

22 

13.5 

21 

17.2 

38 

36 

37 

31 

19.0 

18.8 

15.5 

12.5 

7.4 

21 

21 

38 

38 

36 

31 

19.5 

18.5 

15.5 

12.5 

6.5 

21 

27 

38 

38 

36 

31 

19.5 

15.5 

6.0 

5.6 

27 

38 

35 

....... 

I^on.— Owing  to  changes  In  gage,  dally  discharge  determined  from  three  rating  curvej  as  follows:  Oct.  1 
wlUr  14,  well  defined;  Mar.  15  to  Apr.  13,  well  defined  above  6.0  second-feet;  Apr.  14  to  Sept.  30,  well 
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Monthly  discharge  of  Palermo  Land  A  Water  Co.  *«  canal  at  Enterprise^  Cal.^for  the  year      ' 

ending  Sept.  SOy  1915. 


Month. 


Discbarge  in  seoond-feet. 


Maximum-  M|nim"Tn,      Mean, 


BUD-Off 

(total  In 
acre-ftet). 


Aeca- 

T9C7, 


October 

November 

December 

Jannary 

February 

Maicti 

June 

July 

August 

September 

The  year 


31 

19.5 

19.2 

23 

23 

22 

22 

27 


36 


18.8 

18.0 

11.8 

6.0 

.0 

.0 

.6 

3.6 

27 

37 

35 

31 


24.2 
18.3 
14.5 
14.9 
11.4 
14.2 
17.6 
17.3 
35.3 
87.8 
87.6 
32.9 


1,490 

1,090 

802 

916 

633 

873 

1,050 

1,060 

2,100 

2,320 

2,310 

1,960 


A, 
A. 

A. 
A. 

A. 
A. 
A. 
A, 
A. 
A. 
A. 


38 


23.1 


16,700 


lODDLS  FORK  OF  YUBA  BZVXR  ^  NBA&  KOBTH  SAH  JXTAV,  GAL. 

Location.— In  the  N.  J  NW.  J  sec.  23,  T.  18  N.,  R.  8  E.,  helpw  highway  bridge  at 

Freeman's  Crossing,  in  Tahoe  National  Forest,  1\  miles  northeast  of  North  San 

Juan,  Nevada  County.    Moonshine  Creek  enters  one-fourth  mile  below,  Or^on 

Creek  three-fourths  mile  above,  and  North  Fork  of  Yuba  River  about  4  miles 

below  the  station. 
Drainage  area. — ^Not  measured. 

Records  available. — October  27, 1910,  to  September  30, 1915. 
Gaoe. — ^Vertical  staff  wedged  between  two  large  boulders  on  right  bank  one-fourth 

mile  below  bridge;  read  once  a  day  by  Henry  Zurhorst. 
Discharge  measurements.— Made  horn  car  and  cable  200  feet  above  gage  or  by 

wading. 
Channel  and  control. — Gravel  and  small  boulders;  fairly  permanent. 
Extremes  of  discharge.— Maximum  stage  recorded  during  year,  11.7  feet  at  10 

a.  m.  May  12  (discharge,  14,300  second-feet);  minimum  stage  recorded,  4.32  feet 

October  1,  2  and  16  (discharge,  40  second-feet). 
1910-1915:  Maximum  stage  recorded,  11.7  feet  at  10  a.  m.  May  12,  1915  (dis- 

chaige,  14,300  second-feet);  minimum  stage  recorded,  4.30  feet  September  23  to 

27, 1914  (discharge,  35  second-feet). 
Diversions. — No  information.  , 

Regulation. — No  information. 
Accuracy. — Results  good. 

Discharge  measttrements  of  Middle  Fork  of  Ykiba  River  near  North  San  Juan,  CaL, 
during  the  year  ending  Sept.  SO,  1915. 

[Made  by  H.  J.  Tompkiiis.) 


r" 

Date. 

heigLl 

Dis- 
charge. 

Date. 

Gage 
hel&t. 

Dis- 
charge. 

Date. 

Oase 
height. 

charge. 

NOT.34 

Fed. 
4.39 
6.70 

See.'ft. 

56 

674 

Feb.  3 

Feet. 
6.35 
11.60 

8ec.'U. 
1,160 
13,700 

May  17 

Feet. 
7.35 
4.49 

Sec-ft. 

2,970 

67 

'^.?fi. 

May  11 

Aug.  28 

1  Known  locally  as  Middle  Yuba  River. 
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DaUy  dMiorge,  in  seocmdrfeet,  of  Middle  Fork  of  Ykiba  River  near  North  San  Juan^ 
CaLy/or  the  year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

40 
40 
60 
60 
60 

65 
55 
55 
72 

85 

72 
65 
60 
55 

48 

40 
60 
85 
115 
176 

115 

Ti 
72 

65 
65 
65 
65 
91 
85 

100 
100 
91 
80 
72 

65 
60 
60 
60 
60 

60 
60 
60 
72 
60 

60 
60 
60 
60 
60 

60 
60 
65 
65 
60 

60 
60 
115 
85 
86 

72 
72 
182 
80 
85 

116 
130 
109 
86 
139 

146 
130 
100 
66 
86 

100 
116 
100 
100 
86 

60 
60 
60 
72 
72 

86 
109 
100 
100 
100 

91 

100 
109 
109 
160 
146 

210 
175 
228 
182 
145 

145 
176 
245 
620 
370 

288 
253 
242 
225 
225 

219 
210 
195 
201 
242 

260 
370 
655 
572 
600 
715 

8,520 

3,620 

1,400 

785 

600 

646 
450 
860 
1,400 
946 

655 
672 
495 
472 
460 

646 
2,600 
2,150 
1,450 
1,230 

860 
785 
860 
945 
860 

785 
715 
822 

716 
666 
600 
672 
646 

646 
495 
495 
496 
495 

496 
496 
690 
600 
655 

716 
750 

785 
786 
786 

786 
860 
946 
1,040 
945 

946 
785 
2,070 
1,510 
1,130 
1,040 

1,040 
1,040 
1  280 
1,130 
1,080 

1,040 
1,080 
1,040 
945 
1,130 

1,230 
1,400 
1  450 
1,130 
1,080 

1,340 
1,570 
1,700 
1,770 
1,840 

1,460 

1,280 

1,180 

945 

945 

785 

945 

1,(M0 

1,040 

1,230 

990 
750 
716 
666 
628 

716 

785 

860 

2,600 

6,100 

7,410 
14,300 
5,110 
3,620 
2,760 

2,660 
2,870 
3,960 
3,080 
2,660 

2,090 
1,840 
1,760 
1,760 
1,480 

1,480 
1,760 
2,090 
2,090 
1,760 
1,920 

1,920 
1,840 
1,480 
1,360 
1,360 

1,480 
1,640 
1,610 
1,360 
1,240 

1,030 
840 
800 
760 
722 

686 
616 
660 
682 
650 

620 
490 
490 
490 
435 

380 
380 
380 
380 
380 

366 
330 
830 
282 
238 

238 
238 
288 

196 
196 

196 
191 
169 
162 
162 

146 
136 
130 
190 
124 

116 
106 
108 
106 
102 

102 
97 
97 
90 
90 
90 

90 
83 

78 
78 
78 

78 
78 
74 
74 
74 

74 
68 
68 
68 
62 

62 
74 
68 
62 
68 

68 
66 
66 
68 
68 

68 
65 
65 
62 
66 
66 

66 

55 

2 

3 

65 
65 

55 

4 

5 

6  

60 
46 
46 

7 

8 

9 

4b 

10 

46 

11 

46 

12 

46 

13 

46 

14 

65 

15 

58 

16 , 

60 

17 

60 

18 

46 

19 

60 

20 

65 

21 

60 

22. 

23 

60 
46 

24 

25 

46 
46 

26 

60 

27 

60 
60 

28 

29 

60 

30 

60 

31 

Note.— Daily  dlschi 
to  May  12,  fairly  well  del 


determined  from  three  rating  curves  as  follows:  Oct.  1  to  Jan.  14  and  Jan.  15 
'    May  13  to  Sept.  30  well  defined. 


Monthly  discharge  of  Middle  Fork  of  Yuba  River  near  North  San  Juan,  Cal.,  for  the 

year  ending  Sept.  SO,  1915. 


Month. 


October 

November 

December 

Jamury 

February 

March 

April 

May 

June 

July 

August 

Sei^mber 

The  year 


Discharge  in  second-feet. 


Maximum*  mntmnm.     Mean. 


175 

116 

182 

716 

3,520 

2,070 

1,840 

14,300 

1,920 

356 

90 

56 


14,300 


40 

66 

60 

100 

460 

496 

786 

628 

380 

90 

66 

46 


40 


71.5 
68.5 
96.6 
274 
1,120 
782 
1,210 
2,670 
892 
171 
67.1 
60.1 


617 


RunK>ff 
(total  in 
acre-feet). 


4,400 

4,080 

6,930 

16,800 

62,200 

48,100 

72,000 

164,000 

63,100 

10,600 

4,130 

2,980 


448,000 


Accu- 
racy. 
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YT7BA  BIVER  AT  SICAKTSVILLS,  CAL. 

Location. — In  sec.  22,  T.  16  N.,  R.  6  E.,  at  Narrows,  1  mile  north  of  Smartsville, 
Yuba  County,  1  mile  below  mouth  of  Deer  Creek,  6i  miles  below  mouth  of  South 
Fork,  7  miles  above  mouth  of  Dry  Creek,  and  18  miles  above  the  junction  with 
Feather  River. 

Drainage  area. — 1,220  square  miles. 

Records  available. — June  2,  1903,  to  September  30, 1915. 

Gaqe. — Staff  in  three  sections,  bolted  to  solid  rock  on  left  bank,  read  to  quarter- 
tenths  once  a  day  by  Joseph  French.  On  account  of  the  gradual  erosion  of  the 
channel  the  gage  datum  was  lowered  10  feet  on  August  1,  1906.  Before  the 
change,  firdt  section  was  vertical  and  driven  into  gravel  near  left  bank  50  feet 
below  cable;  second  section  was  painted  on  rock  ledge  on  left  bank. 

Discharge  measurements. — ^Made  from  car  and  cable  at  gage. 

Channel  and  control. — Gravel  and  small  boulders;  shifts  during  high  water.  As 
the  result  of  extensive  hydraulic  mining  in  the  early  days,  the  channel  haa  been 
filled  with  an  enormous  quantity  of  tailings.  At  the  station  the  depth  of  mining 
debris  is  estimated  to  be  more  than  80  feet. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  20.0  feet  at  9.16 
a.  m.  May  12  (discharge,  46,500  second-feet);  minimum  discharge,  285  second- 
feet,  October  1. 

1903-1915:  Maximum  stage  recorded,  28.3  feet  January  15,  1909  (discharge, 
111,000  second-feet);  minimum  stage  recorded,  3.23  feet  October  5,  1913  (dis- 
charge, 216  second-feet). 

Diversions. — Water  is  diverted  for  power  and  irrigation  above  the  station.  Also  see 
next  paragraph. 

Regulation. — Several  small  glacial  lakes  near  the  headwaters  of  the  South  Fork  d 
Yuba  are  utilized  as  storage  reservoirs.  A  part  of  this  water  is  diverted  into  the 
Bear  and  American  River  drainage  basins. 

Accuracy. — Conditions  for  obtaining  accurate  discharge  data  at  high  stages  are  poor, 
owing  to  the  shifting  of  the  channel  and  the  torrential  nature  of  the  stream. 
Results,  except  at  high  stages,  are  good. 

Discharge  measurements  of  Yuba  River  at  Smartsville^  Cal.,  during  the  year  ending  SepL 

30,  1915. 


Dftte. 

Madeby- 

heigEt. 

Dis- 
charge. 

Date. 

Made  by- 

he^t. 

Dls- 
cbargo. 

Nov.  21 

H.  J.  Tompkins 

Charles  Leidl 

Feet. 
4.00 
7.20 

Sec.4t. 

m 

4,110 

Apr  12 
May  19 

Charles  Leldl 

Feei, 
8.41 

^"5-4 

Feb.  12 

H.  J.  Tompkins 

11.52      13.500 

Digitized  by 


Google 


SACBAMENTO  BIVEB  BASIfT. 


255 


Daily  disdutrgey  in  second-feety  of  Ytiba  River  at  SmartsvUhy  Cal.,  for  the  year  ending 

Sept.  SO,  1915.  • 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Bfar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

». 

10. 

11. 
12. 
13. 
14. 
IS. 

16. 
17. 
IS. 
If. 

ao. 
».. 

22.. 
21.. 

as.. 

».. 

27. 

s.. 

2».. 
». 
31.. 


330 
330 
352 
330 

330 
330 
308 
352 
430 

458 
375 
352 
352 
330 

306 
375 
545 
458 
1,010 

575 
458 

430 
402 
376 

875 
876 
402 
430 
486 
616 


402 
608 
485 

458 
430 

402 
876 
330 
375 
402 

375 
352 
830 
308 
330 

330 
308 
880 
308 
286 

875 
875 
875 
402 
876 

852 
375 
730 
545 
615 


458 
485 
1,010 
865 
935 

762 
795 
665 
635 
985 

972 
795 
698 
576 
545 

575 
696 
665 


635 
575 
545 
545 
515 

546 
575 
545 
515 
545 
515 


515 
545 
545 
935 
730 

1,120 

935 

2,670 

1,240 

900 


1,080 
1,580 
4,630 
1,800 

1,240 

1,060 

935 

866 


795 
762 
730 
698 
985 

1,010 
1,320 
4,440 
3,230 
3,080 
7,900 


24,200 
24,800 
12,800 
7,010 
4,600 

3,430 
3,110 
6,670 
9,500 
8,160 

5,290 
3,950 
3,270 
2,820 
2,680 

3,270 
14,700 
12,300 
8,020 
8,250 

6,450 
6,250 
6,450 
6,680 
6,250 

5,660 
5,080 
6,050 


5,250 
4,720 
4,380 
4,050 
3,750 

3,600 
3,300 
3,450 
3,600 
3,450 

3,300 
3,450 
3,300 
3,750 
4,200 

4,380 
4,720 
5,080 
4,900 
4,720 

5,080 
5,250 
5,650 
6,050 
5,450 

6,050 
6,680 
12,300 
9,850 
6,900 
6,450 


6,250 
6,050 
7,350 
7,680 
7,120 

6,050 
6,450 
6,060 
5,660 
6,460 


6,450 
5,450 
5,080 
4,650 
4,720 

4,900 
5,650 
6,250 
15,600 
27,200 


6,680  41,900 
7,350  46,500 
7,580  125,600 
6,250  [18,600 
6,050  16,100 

7,120  12,800 
8,020  116,100 
7,800  ,16,700 
11,200  |l3,700 
10,600  11,400 


9,150 
7,580 
7,350 
6,450 
6,050 

5,450 
6,450 
8,020 
9,850 
8,480 


0,160 
7,860 
7,610 
7,150 
6,050 

5,840 
7,150 
9,970 
10,000 
0,500 
8,800 


9,000 
8,800 
7,250 
6,700 
6,500 

6,700 
9,000 
7,250 
6,700 
5,700 

5,150 
4,500 
3,880 
3,540 
4,240 

3,710 
3,380 
3,230 
2,960 
2,820 

2,700 
2,580 
2,580 
2,350 
2,130 

1,980 
1,790 
1,740 
1,650 
1,560 


1,520 
1,470 
1,350 
1,230 
1,160 

1,060 

1,020 

962 

904 

850 


800 
776 
752 
729 

706 
662 
620 
600 


642 
542 
542 
542 


472 
472 
456 
440 
440 

440 
440 
440 
424 
424 

406 
406 
408 
406 
408 

406 
406 
393 
803 
878 

878 
878 
878 
378 

378 


624 

378 

506 

378 

506 

363 

506 

363 

489 

348 

472 

348 

848 
348 
348 
348 
348 

348 


333 
318 

818 
318 
318 
818 
318 

318 
318 
318 
818 
304 

304 
304 
200 
290 
290 

290 
290 
290 
304 
304 


NoTK. — Discharge  compated  from  flye  rating  curves  as  follows:  Oct.  1  to  Feb.  2,  fairly  well  defined;  Feb. 
3-17,  well  defined:  Feb.  18  to  May  12,  fairly  weD  defined;  May  13-28,  poorly  defined;  and  May  29  to  Sept.  30, 
eoBBpatcd  by  indirect  method  for  shifting  control. 

Monthly  disdutrge  of  Tuba  River  at  Smartsvillej  Cal.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

.\CCU- 

Maximum. 

MinlmHm- 

Mean. 

racy. 

OetolHir 

1,010 

730 

1,010 

7,900 

24,800 

12,300 

11,200 

46,500 

9,000 

1,520 

472 

348 

285 

285 

458 

515 

2,680 

3,300 

6,450 

4,550 

1,560 

472 

348 

290 

412 

401 

666 

1,610 

7,770 

5,050 

7,280 

12,700 

4,400 

785 

404 

318 

25,300 

23,900 

41,000 

99,000 

432,000 

311,000 

433,000 

781,000 

262,000 

48,300 

24,800 

18,900 

B. 

ytrrwDbw 

B. 

Dinmilior 

B. 

B. 

TWwuary 

C. 

Mareii 

B. 

atkh. 

B. 

fSS^  :..... 

C. 

M^.....................-.    ........      . .... 

Jaly 

AtS,»m^        _                   

A4^W»^_._.^...........^.. ........... .......... 

^nie  year 

46,500 

285 

3,450 

2,500,000 

OBXOOV  C&XBK  HEAR  NORTH  SAV  JUAN,  CAL. 

Location.— In  the  N.  i  SE.  i  sec.  28,  T.  18  N.,  R.  8  E.,  below  highway  bridge,  in 
Talioe  National  Forest,  500  feet  above  junction  with  Middle  Fork  of  Yuba  River, 
hmlf  a  mile  above  Freemans  Crossing,  Yuba  County,  and  2  miles  northeast  of  North 
Sftzi  Juan,  Nevada  County. 

DxAOf  AX^i.— Not  measured. 
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Records  available. — October  28,  1910,  to  September  30,  1915. 

Gage. — ^Vertical  staff  fastened  to  an  alder  tree  on  right  bank  150  feet  below  bridge, 
read  once  a  day  by  H.  Zurhorst. 

Discharge  measurements. — ^Made  from  car  and  cable,  30  feet  below  gage  or  by 
wading. 

Channel  and  control. — Small  boulders  and  gravel;  shifts  during  high  water. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.65  feet  at  10  a.  m. 
May  12  (dischaige,  1,620  second-feet);  minimum  stage  recorded,  3.70  feet  October 
1,  2,  and  29  (dischaige,  4  second-feet). 

1910-1915:  Maximum  stage  recorded,  8.5  feet  at  5  p.  m.  December  31, 1913  (dis- 
chaige, 4,080  second-feet,  determined  from  extension  of  rating  curve  and  may  be 
subject  to  error);  minimum  stage  recorded.  3.70  feet  September  13  to  20,  1913 
(dischaige,  2  second-feet). 

Diversion. — None. 

Regulation. — None. 

Accuracy. — Results  good. 

Discharge  meoiurerrunts  of  Oregon  Creek  near  North  San  Juan^  Cal.,  during  the  year 

ending  Sept.  30,  1915, 


(Made  by  H. 

J.  Tompkins.] 

Dftte. 

hefSt. 

Dto. 
charge. 

Date. 

Gage 
heij^t. 

Dis- 
charge. 

Date. 

height. 

Dto. 
charge. 

Nov.2« 

Feet. 
3.80 
4.94 

189 

Feb.  3 

Feet. 
5.34 
6.60 

1,660 

May  18 

Feet. 
6.76 
3.81 

'"J- 

Jan.  28 

May  11  . 

Aug.  28 

6.6 

Daily  discharge,  in  second-feet,  of  Oregon  Creek  near  North  San  Jvuin,  Cal.,Jor  the  year 

ending  Sept.  30,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

145 
160 
120 
108 
106 

108 
102 
108 
300 
405 

1,440 

1,620 

780 

535 

378 

350 
350 
650 
535 
405 

340 
278 
246 
255 
210 

175 
100 
151 
145 
132 
120 

June. 

July. 

Au. 

Sept 

1 

4 

6.6 
6.5 
5.5 

6.5 

4.6 

4.6 

8 

9 

7 

7 

6.6 

5.5 

6.6 

4.6 
6.6 
6.5 
9 
14 

11  . 
9 
7 

6.5 
6.5 

6.5 

11 

4 
10 
8 

7 

7 

23 

17 

17 

14 
14 
11 
10 
14 

17 
14 
11 
8 
9 

10 
11 
11 
11 
11 

10 
10 
10 
10 
10 

11 
11 
11 
10 
10 
10 

10 
11 
11 
16 
14 

30 
23 
35 
21 
17 

14 
17 
41 
120 
47 

30 
23 
19 
17 
17 

16 
16 
12 
14 
35 

33 
61 

192 
145 
151 
210 

1,140 
970 
394 
246 
175 

145 
125 
255 
350 
255 

175 
151 
132 
120 
115 

132 
780 
690 
465 
405 

300 
264 
300 
340 
300 

255 
232 
255 

246 
210 
232 
175 
169 

160 
151 
145 
145 
145 

145 
145 
160 
175 
203 

210 
210 
219 
219 
210 

210 
210 
219 
219 
210 

210 
102 
465 
394 
300 
291 

278 
255 
278 
255 
255 

246 
255 
232 
232 
255 

232 
255 
232 
246 
255 

232 
232 
210 
210 
210 

192 
175 
175 
151 
145 

125 
132 
145 
160 
176 

116 
108 
97 
03 
87 

81 
77 
60 
64 
61 

61 
58 
54 
54 

50 

47 
45 
41 
35 
37 

37 
35 
35 
83 
33 

30 
27 
25 
25 

23 
23 
21 
21 
21 

10 
19 
19 
19 
21 

17 
17 
17 
17 
17 

16 
16 
14 
14 
14 

14 
12 
12 
12 
11 

11 
11 
11 
11 
11 
11 

10 
10 
10 

10 

7 

2 

3 

4 

6.5 
6.5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

10 

27 

28 

29 

30 

81 

NoxE.— Dlaohar^  d0(«niiiii0d  from  a  rating  coive  f^itij  well  defined  below  2,000  second-feet. 
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Monthly  disduirge  of  Oregon  Creek  n^ar  North  San  Jtum,  Cal.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


ifATiiniim.  MI'^lTn"Tn.      Mean. 


Run-off 
(total  in 
aore-leet). 


Accu- 
racy. 


October 

NoTemiber 

December 

January 

February 

March 

^::::::;:.; 

Jane 

July 

August 

September 

The  year 


14 

14 

23 
210 
1,140 
465 
278 
1,620 
115 

23 
•  11 

10 


4 

7 

7 
10 
115 
145 
125 
102 
25 
11 

7 

6.5 


6.56 
7.93 
11.6 
45.7 
338 
213 
214 
353 
54.6 
15.0 
7.61 
7.23 


l,ti20 


106 


408 

472 

713 

2,810 

18,800 

13,100 

12,700 

21,700 

8,250 

•78 

468 

430 


75,800 


NORTH  FORK  OF  YT7BA  RIVER  i  AT  GOODYEAR  BAR,  OAL. 

Location.— In  the  E.  i  SW.  \  sec.  5,  T.  19  N.,  R.  10  E.,  in  Tahoe  National  Forest,  at 
highway  bridge  at  Goodyear  Bar,  Sierra  County.  Rock  Creek  and  Goodyear  Creek 
enter  one-eighth  and  one-fourth  mile,  respectively,  below  the  station  and  North 
Fork  of  North  Fork  of  Yuba  River  enters  at  Downieville,  4  milee  above. 

Dbainaoe  area. — 214  square  miles. 

Records  available. — October  31,  1910,  to  September  30,  1915. 

Gage. — Vertical  staff  in  two  sections  on  left  bank;  read  once  a  day  by  G.  E.  King. 
Low-water  section  is  fastened  to  old  piling  under  bridge,  while  remamder  of  gage 
is  bolted  to  left  abutment  of  bridge. 

Discharge  measurements. — Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Solid  rock,  small  boulders,  and  gravel ;  appears  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  11.5  feet  at  5.40 
p.  m.  May  11  (discharge,  12,600  second-feet);  minimum  stage  recorded,  3.3  feet 
September  21  to  30  (discharge,  133  second-feet). 

1910-1915:  Maximum  stage  recorded,  11.5  feet  at  5.40  p.  m.  May  11,  1915  (dis- 
charge, 12,600  second-feet)  ;  minimum  stage  recorded,  3.3  feet  October  1  to  4, 13 
to  21,  1912,  and  September  16  to  October  31,  1913  (discharge,  116  second-feet). 

Diyersions. — No  information. 

Regulation. — No  information. 

Accuracy. — Results  good. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Discharge  measurements  of  North  Fork  of  Yuba  River  at  Goodyear  Bar,  Cal.y  during  the 
year  ending  Sept.  30,  1915. 


(Made  by  H. 

J.  Tompkins.] 

t 

Date. 

he^t. 

Dls. 
charge. 

Date. 

he^l 

Dis- 
charge. 

Date. 

hei^t. 

Dls- 
charge. 

Oct.  39 

Jan.  31 

Feet. 
3.50 
4.10 

Sec.-ft. 
185 
448 

Feb.     1 

May  10 

Feet. 
6.85 
9.20 

See.'ft. 
1,780 
7,970 

May  16 

Aug.  30 

Feet. 
6.66 
3.40 

Sec.-ft. 

2,860 

163 

>  Known  locally  as  North  Yuba  River. 
786*— 18— wsp  411 17 
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Daily  discharge^  in  second-feet,  of  North  Fork  of  Yuba  River  at  Goodyear  Bar,  Cal.,for 
the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

180 
180 
180 
180 
180 

180 
180 
200 
220 
200 

200 

a  193 

a  186 

180 

163 

163 
220 
220 
355 
240 

220 
200 

180 
180 
180 

180 
«180 
180 
180 
180 
180 

200 

200 
180 
180 
180 

180 
180 
180 
180 
«180 

180 
180 
180 
180 
163 

168 
168 
163 
163 
163 

163 
163 
163 
163 
163 

163 
163 
180 
180 
180 

180 
180 
220 
200 
200 

200 

200 
200 
180 
200 

180 
180 
163 
163 
163 

163 
163 
163 
163 
163 

163 
163 
163 
163 
163 

163 
163 
163 
163 
163 
163 

163 
163 
180 
180 
180 

180 
180 
220 
180 
180 

180 
180 
340 
855 
240 

240 
180 
180 
180 
180 

163 

a  180 

•  180 

180 

200 

200 

805 
520 
460 
405 
460 

2,170 

1,710 

752 

580 

460 

432 
405 
988 
715 
580 

.  400 
405 
405 
380 
380 

715 
1,300 
945 
715 
715 

580 
580 
580 
612 
550 

520 
520 
580 

550 
550 
460 
460 
460 

432 
432 
0  432 
432 
432 

432 
432 
460 
520 
6^ 

080 
752 
752 
752 
752 

790 

865 

1,030 

1.030 

1,030 

945 
945 
1,710 
1,210 
945 
945 

945 
1,120 
1,500 
1,350 
1,120 

1,030 
1,120 
1,030 
1,030 
1,120 

1,500 
1,600 
1)500 
1,300 
1,400 

al,540 

al,68D 

1,820 

2,290 

2,050 

1,820 
1,600 
1,500 
1,300 
1,210 

1,210 
1,400 
1,930 
2,170 
1,600 

1,300 

1,120 

1,030 

al,030 

al,030 

1,030 
1,120 
1,210 
4,260 
6,710 

11,000 
9,290 
4,260 
3,480 
3,330 

2,790 
8,050 
2,920 
2,290 
a2,110 

1,930 
2,050 
1,820 
1,820 
1,550 

1,350 
1,820 
2,790 
3,050 
2,920 
o3,120 

3,330 
2,790 
2,410 
2,530 
2,530 

2,790 
3,300 
2,600 
2,530 
2,290 

1,930 
«1,760 
1,600 
1,500 
1,500 

1,400 
1,400 
1,400 
1,300 
1,300 

1,120 

1,120 

1,030 

945 

865 

a828 
790 
790 
790 
790 

715 
0680 
645 
645 
580 

580 
580 
520 
520 
520 

465 
465 
415 
415 
415 

415 
365 
365 
320 
320 

320 
320 
820 
275 
275 

275 
275 
275 
275 
275 
275 

285 
235 
235 
235 
235 

286 
235 
235 
216 
216 

216 
216 
197 
197 
197 

197 
197. 
197 
180 
180 

180 
•  176 
a  172 

oieo 

a  166 

163 
163 
163 
163 
163 
163 

163 

2 

163 

3 

163 

4 

168 

5 

163 

6 

148 

7 

148 

8 

148 

0 

a  148 

10 

148 

11 

148 

12 

13 

148 
148 

14 

148 

15 

148 

16 

148 

17 

18 

148 
148 

19 

148 

20 

148 

21 

133 

22 

133 

23 

133 

24.::::.::.::::: 

133 

25 

133 

26 

133 

27 

«  133 

28 

•  133 

29 

133 

30 

31 

133 

a  Interpolated. 

NoTK.^Disoharge  determined  from  two  well^eflned  rating  curves  applicable  Oct.  1  to  May  11  and 
May  12  to  Sept.  30.  Discharge  May  25-27  and  June  7  and  8  estimated  by  comparison  with  reoords  of  floiw 
of  Yuba  River  at  Smartsville  and  Middle  Fork  of  Yuba  River  near  NorUi  San  Juan. 


Monthly  discharge  of  North  Fork  of  Tuba  River  at  Goodyear  Bar,  Cat. ,  for  the  year  ending 

Sept.  SO,  1915. 

(Drainage  area,  214  square  miles.] 


Month. 


Discharge  in  second-feet. 


Ma*iTP!^T»- 


MlnlifiTym^ 


Per 
square 
mile. 


Run-off. 


Depth  in 
inches  on 
drainage 


Totalln 
aere-ftet. 


Aoeo- 

racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


855 

200 

220 

520 

2,170 

1,710 

2,290 

11,000 

3,330 

715 

235 

163 


163 
163 
163 
163 
880 
432 
945 
1,030 
790 
275 
163 
133 


105 

174 

175 

233 

706 

718 

1,460 

2,860 

1,710 

423 

198 

146 


0.011 
.813 
.818 
LOO 
3.30 
8.36 
6.82 
13.4 
7.99 
1.98 
.925 


L06 

.01 

.04 

1.26 

3.44 

8.87 

7.61 

15.45 

&91 

2.28 

1.07 

.76 


11,000 


133 


748 


3.50 


47.55 


12,000 

10,400 

10,800 

14,300 

39,200 

44,100 

86,900 

176,000 

102,000 

26,000 

12,200 

8,690 


543,000 
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VORTH  FO&S  OF  NORTH  FORK  OF  TTTBA  RIVSR  >  AT  DOWHUVZLLX.  OAL. 

Location.— In  the  NE.  i  NW.  i  sec.  35,  T.  20  N.,  R.  10  E.,  at  upper  highway  bridge 
in  Downieville,  Sierra  County,  500  feet  above  dam,  and  one-fourth  mile  above 
junction  with  North  Fork  of  Yuba  River.  East  Fork  of  North  Fork  enters  onee 
eighth  mile  above,  and  Middle  Fork  of  North  Fork  1}  miles  above  the  station. 

Drainaqb  area. — 71.2  square  miles. 

Records  available. — November  1,  1910,  to  September  30,  1915. 

Gage. — Vertical  staff  fastened  to  right  abutment  of  bridge;  read  twice  a  day  by  J.  T. 
Mason. 

Discharge  measurekents. — Usually  made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Gravel  and  small  boulders.  No  change  in  control  from  1910 
to  May  11,  1915. 

ExTREKEs  OF  DISCHARGE. — Maxlmum  stage  recorded  during  year,  8.0  feet  at  5p.  m. 
May  11;  (dischaige,  6,760  second -feet,  determined  from  extension  of  rating  curv- 
and  may  be  subject  to  error);  minimum  stage  recorded,  2.60  feet  at  6  p.  m.  Octo- 
ber 1  to  18  and  November  2  (dischaige,  42  second -feet). 

1911-1915:  Maximum  stage  recorded,  8.0  feet  at  5  p.  m.  May  11,  1915  (dischaige 
determined  from  extension  of  rating  curve,  6,760  second-feet);  minimum  stage 
recorded,  2.55  feet  October  14-18,  1912  (dischaige,  36  second-feet). 

Diversions. — The  intake  of  the  municipal  water  system  of  Downieville  is  above  the 
station. 

Regulation. — None. 

Accuracy. — Results  good.  Since  flood  of  May  11,  1915,  control  is  partially  drowned 
out  by  use  of  flash  boards  on  dam,  which  requires  use  of  a  special  rating  curve. 
Stage-discharge  relation  is  considerably  affected  at  low  water  by  operation  of 
power  plant  at  dam.  Observer  has  been  instructed  to  read  gage  when  plant  is 
not  running.  It  is  usually  shut  down  between  about  7.30  a.  m.  and  about  4.30 
p.  m. 

Cooperation. — Gage-height  record  furnished  by  John  T.  Mason. 

DMiarge  meanurements  of  North  Fork  of  North  Fork  of  Yuba  River  at  DovmievUle, 
Ccu.t  during  the  year  ending  Sept.  SO^  1915. 

[Made  by  H.  J.  Tompkins.] 


Date. 

heS^t. 

Dto. 
charge. 

Date. 

bei«?t. 

Oct.  20... 

FeH. 

a2.76 

3.0 

See.'ft. 
00 
138 

MavO.. 

Fert. 

5.10 

6  4.45 

Jan.ao 

^M..::' ■;• 

Dis- 
charge. 

Date. 

heigSt. 

Dis- 
charge. 

Sec.-ft. 
1,790 

Maris 

Fed. 
64.28 
C2.70 

Sec.-ft 

1,310 

Aug.  30 

•  BegtimiDg  of  measurement,  power  plant  and  mill  not  running,  stage,  2.75  feet;  end  of  measurement 
both  were  running,  stage,  2.08  leet. 
6  Power  plant  running,  using  28  second-feet;  no  dashboards  on  dam. 
c  Power  plant  not  running;  i8-lnch  flashboards  on  dam;  leakage  estimated  at  4  second-feet. 

1  Known  looaUy  as  North  Fork  of  North  Yuba  River. 
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SURFACE   WATER  SUPPLY,  1915,   PART   XI. 


Daily  discharge,  in  second-feet,  of  North  Fork  of  North  Fork  of  Yuba  River  at  Dovmie- 
ville,  Cat. y  for  the  year  ending  Sept.  SO,  1915. 


Day. 


1 
2 
3 
4 

5 

6, 
7 
8. 
9 
10. 

11. 
12 
13 
14 
15. 

16 
17, 
IS 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Oct. 


50 
50 
50 
50 
50 

50 
50 
50 
125 
90 

57 
57 
61 
61 
61 

57 
57 
57 

74 
68 
68 


Nov. 


Dec. 


Jan. 


57 
57 
57 
57 
57 

57 
67 
57 
67 
67 

67 
67 
57 
148 
78 

68 
67 
61 

68 


68 


68 
108 
148 
165 
148 
165 


Feb. 


815 
676 
275 
214 
148 

125 
125 
250 
276 
214 

165 
116 
116 
125 
130 

205 
550 
385 
275 
250 

214 
205 
205 
205 
205 

205 
205 
205 


Mar. 


205 
197 
185 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
205 
250 

250 
290 
344 
311 
344 

355 

385 
367 
428 
428 

428 
385 
585 

515 
403 
355 


Apr. 

May. 

June. 

July. 

Aug. 

403 

467 

1,070 

235 

106 

467 

367 

880 

208 

108 

655 

328 

762 

196 

100 

606 

311 

800 

188 

90 

615 

386 

840 

160 

90 

415 

385 

926 

164 

90 

448 

385 

970 

146 

90 

480 

415 

880 

182 

90 

448 

1,680 

880 

145 

90 

515 

3,210 

650 

146 

90 

634 

6,840 

616 

146 

90 

634 

4,160 

546 

146 

90 

620 

1,990 

646 

146 

90 

620 

1.380 

566 

146 

90 

550  1,270 

478 

146 

00 

770  1  1,270 

445 

146 

90 

860  1  1,270 

445 

145 

90 

1,000  1,270 

445 

146 

90 

905  1   970 

386 

145 

90 

770  I   864 

409 

139 

90 

655 

740 

330 

133 

90 

564 

785 

341 

121 

90 

515 

650 

374 

115 

90 

494 

650 

374 

115 

90 

403 

650 

305 

116 

79 

385 

740 

280 

116 

79 

550 

786 

280 

116 

79 

690 

1,070 

305 

115 

72 

770 

880 

271 

115 

68 

585 

970 

235 

115 

68 

970 

110 

68 

Sept. 


68 
68 


68 


68 


68 
68 


68 
68 
68 

68 
68 
68 
68 


68 

68 
68 
68 


68 
68 


68 


NoTK.— Discharge  determined  from  three  ratine  curves  as  follows:  Oct.  1  to  May  11,  well  defined  between 
-100  and  2,000  second-feet;  May  12  to  July  8.  well  defined  below  2,000  seomd-feet  (no  flashboards  on  the 
dam  below);  July  8  to  Sept.  30,  fairly  well  defined  (18-inch  flashboards  on  the  dam  below). 

Monthly  discharge  of  North  Fork  of  North  Fork  of  Yuba  River  at  Dotonieville,  Cat.,  for 
the  year  ending  Sept.  SO,  1915. 

[Drainage  area,  71.2  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September.... 

The  year 


Discharge  in  second-feet. 


MaTimuTTi. 


125 

68 

68 

165 

815 

585 

1,000 

5,840 

1,070 

235 

108 

68 


6,840 


Minimum. 

Mean. 

60 

67.8 

60 

67.9 

67 

67.7 

67 

78.4 

116 

253 

165 

286 

385 

598 

311 

1,200 

235 

654 

110 

144 

68 

87.7 

68 

68 

Per 
square 
mile. 


0.812 
.813 
.810 
1.10 
3.55 
4.02 
8.40 
16.9 
7.78 
2.02 
1.23 
.955 


50 


287 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


a94 
.91 
.93 
1.27 
3.70 
4.64 
9.37 
19.48 
8.68 
2.33 
1.42 
1.07 


64.74 


Total  in 
acre-feet. 


8,550 
3,450 
3,550 
4,820 
14,100 
17,600 
35,600 
73,800 
33,000 
8,850 
6,390 
4,050 


Accu- 
racy. 


206,000 
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BOCK  OBEZK  AT  QOODYBAB  BAB,  OAL. 

Location.— In  the  W.  i  SW.  i  sec.  6,  T.  19  N.,  R.  10  E.,  at  footbridge  at  Goodyear 
Bar,  Sierra  County,  in  Tahoe  National  Forest.  Woodruff  Creek  enters  350  feet 
above  and  Rock  Creek  joins  the  North  Fork  of  Yuba  River  600  feet  below  the 
station. 

Drainaob  arba. — 10.8  square  miles. 

Records  available. — October  30,  1910,  to  September  30,  1915. 

Gaoe. — ^Vertical  staff  fastened  to  an  alder  tree  on  right  bank  40  feet  below  bridge, 
read  once  a  day  by  G.  E.  King. 

Discharge  mbasurbmbnts. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Rough;  composed  of  boulders  and  gravel;  somewhat  shift- 
ing during  high  water. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.0  feet  at  6  p.  m. 
May  11  (discharge,  573  second-feet);  minimum  stage  recorded,  0.85  foot  Novem- 
ber 25-27  (discharge,  0.8  second-foot). 

1910-1915:  Maximum  stage  recorded,  7.0  feet  at  3.30  p.  m.  December  31,  1913 
(roughly  approximated  discharge  determined  from  extension  of  rating  curve, 
820  second-feet);  minimum  stage  recorded,  2.0  feet  during  parts  of  August  and 
September,  1911  and  1913  (discharge,  0.5  second-foot). 

Diversions. — ^Three  small  ditches  (total  capacity  about  10  second-feet),  head  above 
the  station. 

Regulation. — None. 

Accuracy. — Results  fair.  Rating  curve,  which  has  been  applicable  since  January  1, 
1914,  is  fairly  well  defined. 

Cooperation.— Gage-height  record  furnished  by  United  States  Forest  Service. 

DMuarge  measiarementB  of  Rock  Creek  at  Goodyear  Bar^  Cal.^  during  the  year  ending 

8epL  SO,  1915. 


(Made  by  H. 

J.  Tompkins.] 

Date. 

he^t. 

Dis- 
charge. 

Date. 

Oaj?e 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Oct.  29 

Feet. 
1.05 
2L15 

51 

Feb.  1 

Feet. 
4.00 
4.20 

Sec'ft. 
442 
384 

May  16 

Feet. 
2.85 
.98 

8ee.-ft. 
120 

Jan.  31  .   . 

May  10 

Aug.  30  . 

1  2 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Daily  discharge y  in  second-feet,  of  Rock  Creek  at  Goodyear  Bar,  Cal.,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

1 

l:i 

1.1 
1.1 
1.1 

1.1 
1.1 
1.4 
1.4 
1.4 

1.4 

«1.3 

a  1.2 

1.1 

1.1 

1.1 
1.1 
1.1 
9.8 
2.8 

2.2 
1.7 
1.7 
1.7 
1.7 

1.7 
01.7 
1.7 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
«1.4 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.0 
1.0 
.8 

.8 
.8 
1.0 
1.5 
1.5 

1.2 
2.5 
2.0 
1.5 
2.0 

2.0 
2.0 
1.5 
1.5 
L5 

1.5 
1.5 
1.5 
1.2 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.2 
1.5 
1.5 
1.2 
1.2 
1.2 

1.2 
1.2 
6.0 
4.0 
8.2 

2.5 
2.5 
7.5 
4.0 
3.2 

3.2 
4.0 

17 

27 

13 

9.0 
6.0 
6.0 
5.0 
5.0 

4.0 

O4-0 

a4.0 

4.0 

7.5 

6.0 
39 
46 
39 
46 
54 

362 
235 
88 
54 

46 

36 
33 
126 
83 
54 

42 
36 
30 
30 
27 

94 
215 
119 
94 
78 

58 
58 
63 
68 
63 

54 
50 
54 

50 
42 
39 
39 
36 

33 
33 
a33 
33 
33 

33 
33 
39 

46 
54 

54 
58 
58 
58 
58 

58 
63 
73 
73 
73 

68 
73 
133 
106 
83 
83 

83 

94 
106 
94 
83 

78 
88 
83 
83 
83 

94 
94 
83 
83 
83 

a90 
a98 
106 
119 
106 

94 
83 
78 
78 
63 

63 
73 
83 
119 
83 

73 

63 

54 

a  51 

«48 

46 
46 
46 
197 
408 

525 
454 

235 
163 
147 

133 
180 
197 
163 
•  141 

119 
106 
94 
94 
«88 

•  83 

o78 

73 

73 

63 

a54 

46 
39 
89 
33 
30 

27 
027 
a27 

27 

27 

22 
«20 
17 
17 
17 

17 
13 
17 
13 
13 

9.0 
9.0 
9.0 
9.0 
9.0 

«7.5 
6.0 
4.0 
4.0 
4.0 

6.0 
•  6.0 
6.0 
5.0 
4.0 

4.0 
8.2 
3.2 
8.2 
2.5 

2.5 
2.5 
2.5 
2L5 
2L0 

2.0 
2L0 
2.0 
1.5 
L5 

1.0 
1.0 
1.0 
1.5 
1.5 

1.5 
1.5 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
LO 
LO 

1.0 
1.0 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 

•  1.0 

•  LO 

•  LO 

•  LO 

LO 
LO 
LO 
1.0 
LO 
LO 

LO 

2 

LO 

3 

LO 

4 

LO 

6 

LO 

6 

LO 

7 

LO 

8 

LO 

0 

•  LO 

10 

LO 

11 

1.0 

12 

LO 

13 

LO 

14 

LO 

15 

LO 

16 

LO 

17 

LO 

18 

LO 

10 

LO 

20 

1.0 

21 

LO 

22 

1.0 

23 

1.0 

24 

LO 

25 

LO 

26 

1.0 

27 

•  LO 

28 

•  1.0 

29 

LO 

30 

LO 

31 

•  Interpolated. 
Nora.— Discharge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Rock  Creek  at  Goodyear  Bar,  Cat.,  for  the  year  ending  Sept,  SO,  1915, 


Month. 


October 

November 

December 

January 

Febniaiy 

March 

June 

July 

August 

September — 

The  year 


Discharge  in  second-feet. 


Mftxim"m-  iHntfi^nfi^-     Mean. 


9.8 
L5 
2.5 
54 

362 

133 

119 

525 
46 
6.0 
LO 
LO 


LI 
.8 
LO 
L2 

27 

83 

63 

46 
4.0 
LO 
LO 
LO 


L69 
L26 
L36 
12.4 
83.9 
56.4 
87.9 
139 
1&6 
2.49 
LO 
LO 


525      I 


.8  1 


33.5 


Run-off 
(total  in 
acre-feet). 


104 

75 

84 

762 

4,660 

3,470 

5,230 

8,550 

1,110 

153 

61 

60 


24,300 


Accu- 
racy. 


OOODTEAR  ORSSK  AT  aOODYEAB  BAR,  CAL. 

Location.— In  the  W.  i  SW.  }  sec.  5,  T.  19  N.,  R.  10  E.,  at  trail  bridge  in  Tahoe 
National  Forest,  300  feet  above  junction  with  North  Fork  of  Yuba  River,  and 
half  a  mile  north  of  Goodyear  Bar,  Sierra  County. 

Drainage  area. — 12.2  square  miles. 

Records  available. — October  30, 1910,  to  September  30, 1915. 

Gage. — Vertical  staff  fastened  to  an  alder  tree  on  left  bank  200  feet  above  bridge; 
read  once  a  day  by  G.  E.  King. 
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Discharge  m easubements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Solid  rock  and  gravel;  fairly  permanent. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  5.2  feet  at  3  p.  m., 

May  11  (discharge,  computed  from  extension  of  rating  curve,  696  second-feet); 

minimum  stage  recorded,  1.25  feet  from  October  1  to  8  (discharge,  2  second-feet). 
1910-1915:  Maximum  stage  recorded,  7.0  feet  at  3  p.  m.  December  31,  1913 

(discharge,  1,460  second-feet,  computed  from  extension  of  rating  curve  and  ipay 

be  subject  to  error);  minimum  stage  recorded,  1.25  feet  from  August  14  to  October 

8, 1914  (discharge,  2  second-feet). 
Diversions.— Three  small  irrigation  ditches  (total  capacity  about  7)  second-feet) 

head  above  the  station. 
Regulation  . — None. 
Accuracy. — Results  good. 
Cooperation. — Gage-height  record  fumidied  by  United  States  Forest  Service. 

Di$charg€  mecuuremerUs  of  Goodyear  Creek  at  Goodyear  Bar,  CaL,  dvHng  the  year  ending 

Sept,  SO,  1915, 

[Made  by  H.  J.  Tompkiiis.] 


D«t«. 


Gage 
hei^t. 


Dis- 
charge. 


Date. 


Dis- 
charge. 


Jan.  31.. 
May  16.. 


Feet, 
2.21 
2.96 


58  I 
151  I 


Aug.  80.. 


Feet. 
1.26 


8ee.-fL 
4.8 


Daily  discharge,  in  second-feet,  of  Goodyear  Creek  at  Goodyear  Bar,  Cal.  ,for  the  yearg  ending 

i^ept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

M»r. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.5 
2.5 

2.5 

a2.5 

02.5 

2.5 

2.5 

2.5 
2.5 
2.5 
21 
4.0 

8.2 
8.2 
Z.2 
8.2 
2.5 

2.5 
a2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.5 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
a2.5 

2.6 
2.5 
2.5 
2.6 
2.5 

2.6 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
4.0 
4.0 
4.0 

3.2 
4.0 
7.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
3.2 
8.2 

3.2 
3.2 
8.2 
3.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 

a2 

3.2 
3.2 

8.2 
3.2 
7.0 
5.6 
4.0 

4.0 

,r 

7.0 
5.5 

4.0 
6.5 

15 

82 

13 

0.0 
7.0 
7.0 
5.5 
5.6 

6.6 

a5.6 

•  &6 

6.5 

7.0 

5.5 
28 
54 
60 
46 
64 

270 
190 
82 
65 
45 

40 
86 
146 
87 
60 

60 
36 
32 
32 
28 

93 
190 
130 
99 
98 

76 
70 
76 
76 
70 

65 
60 
65 

65 
50 
60 
46 
46 

46 
•  40 
40 
40 
40 

40 
40 
45 
66 
82 

82 
99 
99 
99 
99 

99 
112 
118 
118 
118 

112 
112 
188 
112 
112 
112 

112 
126 
163 
125 
118 

112 
126 
112 
112 
112 

153 
153 
139 
139 
189 

a  149 

a  168 

168 

183 

153 

139 
125 
112 
112 
87 

87 
112 
125 
153 
112 

87 

76 

65 

069 

072 

76 

76 

76 

338 

606 

696 
364 
238 
187 
172 

151 
203 
288 
187 
«159 

131 
131 
118 
118 
a  100 

«100 

aQ2 

83 

83 

83 

«78 

72 
72 
67 
62 
52 

52 

•  46 

•  41 
,  36 

85 

85 

•  39 
43 
86 
28 

28 
28 
28 
28 
22 

22 
22 
22 
22 
22 

•  20 
19 
19 
17 
14 

17 
•  16 
14 
14 
14 

14 
12 
12 
12 
12 

12 
12 
12 
12 
10 

10 
10 
10 
10 
8.5 

8.5 
8.6 
8.5 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
8.6 
7.0 

8.5 
8.5 
8.5 
7.0 
7.0 

7.0 
8.5 
7.0 
7.0 
7.0 

7.0 
7.0 
6.6 
6.6 
6.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 

•  6.6 

•  5.6 

•  6.6 

•  5.6 

5.6 
5.6 
5.6 
5.6 
6.6 
6.6 

6.6 

2 

4.6 

s 

4.6 

i 

4.6 

5. 

4.6 

« 

4.6 

7 

8.7 

8 

8.7 

9 

•3.7 

10 

8.7 

u 

3.7 

12  

3.7 

U 

3.7 

14 

3.7 

IS. 

3.7 

M. 

3.7 

17 

3.7 

18 

3.7 

» 

3.7 

». 

8.7 

a 

3.7 

a. 

4.6 

s 

4.6 

M 

8.7 

K. 

3.7 

%, 

3.7 

v 

3.7 

a 

•3.7 

a 

•  3.7 

» 

3.7 

a. 

Non.- 
bdovaoo 


•  Interpolated. 

determined  from  two  rating  curves  as  follows:  Oct.  1  to  May  11,  fairly  well  defined 
it;  May  12  to  Sept.  30,  well  defined  below  200  second-feet. 
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Monthly  discharge  of  Goodyear  Creek  at  Goodyear  Bar,  Cal.,/or  the  year  ending  Sept, 

SO,  1915. 


Month. 


Discharge  in  second-feet. 

— 

(total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet). 

21 

2.0 

3.11 

191 

4.0 

2.5 

2.65 

158 

7.0 

3.2 

3.61 

222 

64 

3.2 

13.7 

842 

270 

28 

85.3 

4,740 

183 

40 

81.2 

4,990 

183 

87 

130 

7,740 

605 

65 

166 

10,200 

72 

14 

34.9 

2,080 

17 

7.0 

10.6 

646 

8.5 

5.6 

6.34 

390 

6.6 

3.7 

3.97 

236 

095 

2.0 

44.9 

32,400 

\rca- 
racy- 


October 

November 

Deoember 

January 

February 

.  March 

April 

May 

June 

July 

August 

September 

The  year 


BEAR  RIVER  NEAR  COLFAX,  CAL. 

LocATiON.—In  sec.  22,  T.  15  N.,  R.  9  E.,  at  Pacific  Gas  &  Electric  Co.'s  diversion 
dam,  about  half  a  mile  below  mouth  of  Greenhorn  River,  and  3  milea  north  of 
Colfax,  Placer  County. 

Drainage  area. — Not  measured. 

Records  available  .—November  1,  1911,  to  September  30,  1915.  Records  show 
flow  over  dam  only. 

Gage. — Staff  in  three  sections  on  left  bank,  read  twice  a  day  by  Hund  and  Dixon. 
Section  No .  1 ,  vertical ,  fastened  to  post  in  f  orebay  of  canal ,  in  line  with  crest  of  dam ; 
No.  2,  inclined,  fastened  to  tree  50  feet  above  dam;  No.  3,  vertical,  fastened  to 
stump  4  feet  below  No.  2.  Originally,  No.  1  was  fastened  to  an  old  wall  close  to 
No.  2.  It  was  destroyed  January  18,  1913.  Present  section  was  installed  Mar.  3, 
1913,  upon  same  post  as  Pacific  Gas  &  Electric  C^.  's  gage.  ^  May  1  to  December  21, 
1913,  an  auxiliary  low-water  section  was  read  which  was  on  right  bank  25  feet 
above  dam.    Original  datum  has  been  maintained. 

Discharge  measurements. — ^Made  from  car  and  cable  500  feet  above  dam  or  by 
wading. 

Channel  and  control. — Channel  composed  of  shifting  gravel-tailings  from  placer 
mining.    Dam  forms  part  of  control  but  discharge  is  affected  by  flow  in  canal. 

Extremes  op  stage. — Maximum  stage  recorded  during  year,  8.2  feet  at  3.30  p.  m. 
May  11;  minimum  stage  recorded  gives  no  indication  of  dischai^ge  owing  to  con- 
ditions at  the  dam. 

1911-1915:  Maximum  stage  recorded,  8.2  feet  at  3.30  p.  m.  May  11,  1915; 
minimum  discharge  recorded,  5  second-feet  November  5,  7  and  9,  1912. 

Diversions. — Stored  water  from  South  Fork  of  Yuba  River  is  diverted  into  this  drain- 
age above  the  station. 

Regulation. — A  small  amount  of  storage  has  been  developed  above  the  station. 

Accuracy. — A  sufficient  number  of  discharge  measurements  has  not  been  obtained 
to  define  the  changes  in  relation  of  stage  to  discharge.  The  shifting  character 
of  the  channel  at  the  dam  and  the  regulation  of  headgates  to  canal  cause  frequent 
changes  in  the  rating  curve.  No  estimates  of  discharge  prepared.  To  obtain 
total  flow  of  river,  discharge  of  Bear  River  canal  must  be  included. 

Cooperation. — Gage-height  record  furnished  by  Pacific  Gas  <&  Electric  Co. 

» Datum  6.18  feet  higher. 
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J>i9(harge  measurements  of  Bear  River  and  canal  near  Colfax,  Cal.,  during  the  year  ending 

Sept,  SOy  1915. 

[Made  by  Charles  Leidl.] 


Date. 

Discharge^ 

at  cable 

above 

dam. 

pmii 

Dlacharse 
of  canal. 

he^t 
at  dam 

(left 
bank). 

Discharge 
over 
dam. 

Dec.  3  a 

See.-ft. 
177 
674 
484 
518 

8ec.-ft.^ 
0 
0 
0 
0 

aee.-ft. 
53 
50 
21 
70 

Fetl. 
6.55 
5.83 
5.88 
5.52 

Sec-It. 
124 

Ian.  28  b 

515 

Feb. 14  e 

462 

Apr.l5d 

448 

«  Measured  by  wading  at  100  feet  below  dam. 
ft  Measured  by  wading  at  300  feet  below  dam. 


e  Measured  at  cable. 

d  Measured  by  wading  at  150  feet  below  dam. 


Daily  gage  height,  in  feet,  of  Bear  River  near  Colfax,  Cal.Jor  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

B^t. 

1       

5.7 

5.75 

5.65 

5.6 

5.75 

5.76 

5.7 

5.65 

6w6 

6.7 

5.45 

6.6 

5.66 

6.6 

6.65 

5.65 

6.55 

5.55 

6.7 

5.76 

5.5 

5.65 

5.65 

5.8 

5.45 

5.6 

5.7 

5.65 

5.76 

6.7 

5.65 

5.65 

5.5 

5.7 

5.75 

5.55 

5.65 

5.6 

5.56 

6.6 

5.7 

5.65 

5.66 

5.76 

6.7 

5.65 

5.7 

6.76 

6.7 

5.65 

6.65 

6.7 
&6 
5.5 
6.5 
5.46 

5.55 

5.5 

5.5 

6.35 

5.56 

5.55 

5.55 

6.7 

5.6 

5.65 

5.7 

5.75 

5.55 

5.6 

5.65 

5.75 
5.65 
5.6 
5.46 
5.46 

5.5 

5.55 

5.55 

5.5 

&45 

6.35 

5.4 

5.4 

5.4 

5.3 

5.0 

5.2 

5.1 

5.16 

5.05 

5.1 

5.2 

5.2 

5.25 

5.5 

5.45 

5.65 

5.6 

5.75 

5.7 

6.6 

5.5 

6.6 

6.65 

5.65 

5.65 

5.5 

5.46 

5.4 

5.4 

5.3 

6.3 

6w25 

5.05 

5.1 

5.36 

6.4 

5.6 

5.8 

6.7 

6.75 

6.05 

7.6 

7.75 

6.7 

6.55 

6.1 

5.85 

5.8 

6.85 

7.05 

6.75 

6.65 

6.25 

6.1 

5.05 

6w8 

6.05 

7.25 

7.0 

6.7 

6.65 

6.3 

6.4 

6.45 

6.45 

6.4 

6.3 
6.2 
6.5 

6.8 

6.1 

5.96 

6.96 

5.85 

5.8 

5.7 

5.7 

5.65 

5.6 

5.6 

5.65 

6.65 

5.6 

5.5 

5.5 

5.55 

5.56 

&6 

5.6 

5.6 

5.75 

5.65 

5.6 

5.6 

6.76 

6.8 

6.85 

6.96 

5.8 

5.65 

5.8 

5.7 

5.7 

5.75 

5.7 

5.7 

5.9 

5.25 

5.45 

5.5 

5.4 

5.46 

5.6 

5.4 

6.35 

5.45 

5.55 

6.6 

6.65 

5.65 

5.7 

5.65 

5.6 

5.65 

5.5 

5.56 

b.h 

5.66 

5.76 

6.8 

5.8 

5.75 

5.5 

5.4 

5.4 

5.35 
6.45 
&35 
5.95 
6.85 

7.8 

7.7 

7.5 

6.85 

6.85 

6.45 

6.45 

6.5 

6.85 

6.8 

6.7 

6.55 

6.4 

6.25 

6.2 

6.95 

6.05 

6.1 

6.9 

5.85 

5.75 

6.9 
5.8 
6.7 
5.8 
5.76 

5.75 

5.7 

6.65 

6.65 

5.7 

5.6 
5.6 
5.6 
5.5 
5.4 

5.35 
5.25 
5.25 
6.2 
5.2 

5.45 

&25 

5.3 

5.7 

5.7 

5.5 

5.4 

5.45 

5.5 

5.35 

6.3 

5.2 

6.06 

5.1 

5.1 

5.16 

6.25 

5.4 

5.45 

5.5 

5.46 

5.4 

5.45 

5.35 

4.9 

5.25 

5.3 

6.0 

5.2 

5.05 

5.05 

5.35 

5.4 

6.46 

5.5 

6.5 

5.55 

5.66 

5.6 

6.65 

5.55 

5.66 

5.5 
5.6 
6.45 
6.45 

5.45 

5.5 

5.45 

5.6 

5.46 

5.45 

5.46 

6.55 

5.5 

5.6 

6.46 
6.46 
5.46 
5.45 
5.5 

6.45 
5.45 
5  45 
5.6 
6.46 

5.4 

5.4 

5.46 

5.45 

6.5 

5.5 

5.6 

1 

6.45 

3       

5.45 

4 

5.6 

5 

5.6 

6 

5.6 

7 

6.56 

8 

5.55 

f 

5.56 

10 

5.5 

U 

5.6 

12 

6.5 

13 

5.5 

14 

6.65 

15 

5.65 

1« 

6.4 

17 

5.65 

18. 

6.5 

19 

5.5 

». 

6.6 

a 

5.55 

a 

5.45 

n 

6.45 

ji 

5.4 

jj, 

5.45 

% 

6.55 

7J 

6.5 

S 

5.66 

at 

5.46 

30 

5.55 

n. 

BEAR  BIVER  AT  VAN  TBEKT,  CAL. 

Location.— In  the  SE.  J  sec.  21,  T.  14  N.,  R.  6  E.,  below  highway  bridge  at  McCourt- 
ney  crossing,  1  mile  below  Van  Trent,  Placer  County,  and  8  miles  northeast  of 
Wheatland. 

Deainaob  area. — 263  square  miles. 

Records  available.— October  8, 1904,  to  September  30, 1915. 

Gage. — Staff  in  five  sections  on  left  bank  500  feet  below  bridge;  read  once  a  day  by 
Herman  Emestus. 

DiscBAROE  MEASUREMENTS. — ^Mado  by  wadlng  or  from  cable  half  a  mile  below  gage. 
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Channel  and  control. — Solid  rock,  boulders  and  gravel.    Shifts  during  high  water. 

ExTREMBS  OP  DI8CHAROE. — Maximum  stage  recorded  during  year,  10.6  feet  at  9  a.  m. 

February  2  (dlschaige,  12,700  second-feet);  minimum  stage  recorded,  0.25  foot  at 

7  a.  m.  July  21  (dischai^ge,  34  second-feet). 

1904-1915:  Maximum  stage  recorded,  18.9  feet  at  8  a.  m.  January  14,  1909 
(discharge,  29,600  second-feet,  computed  from  extension  of  rating  curve  and  may 
be  subject  to  error) ;  minimum  stage  recorded,  0.8  foot,  August  28, 1913  (discharge, 

8  second-feet). 

Diversions. — ^Water  is  diverted  above  station  for  power  and  irrigation.  Stored 
water  from  South  Fork  of  Yuba  River  is  diverted  into  this  drainage  above  the 
Colfax  station. 

Regulation. — A  small  amount  of  storage  is  developed  on  the  headwaters  of  this 
stream.    Also  see  information  in  paragraph  above. 

Accuracy. — Results  good. 

Discharge  measurements  of  Bear  River  at  Van  Trent y  Col.,  during  the  year  ending  Sept. 

SO,  1915, 


Date. 

Madeby- 

Gace 
height. 

Dia- 
oharge. 

Date. 

Madeby- 

heigEt. 

Di»- 
oharge. 

Nov.  22 
Apr.  12 

H.  J.  Tompkins 

Charles  Leldl 

Fett. 
1.79 
1.62 

548 

May  21 

H.  J.  Tompkins 

Feet. 
3.22 

aec.-fl, 
1,420 

Dady  discharge,  in  second  feet,  of  Bern  River  at  Van  Trent,  CaX.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

79 
72 
72 
355 
170 

260 
290 
820 
660 
305 

218 
470 
390 
2,200 
710 

390 
290 
260 
218 
180 

170 
150 
140 
120 
160 

260 

290 

1,830 

1,550 

765 

1,060 

Feb. 

4.800 
9,880 
5,500 
3,200 
2,460 

1,760 
1,480 
4,270 
5,360 
5,920 

3,540 
2,040 
1  480 
1,230 
1,070 

1,480 
5,640 
5,360 
3,320 
3,660 

2,350 
1.850 
1,940 
2.350 
1,760 

1.400 
1,230 
2,880 

Mar. 

Apr.  1  May. 

1 

June. 

July. 

Aug. 

8«pt. 

1 

192 
140 
245 
205 
94 

192 
150 
120 
120 
260 

160 
86 
160 
102 
120 

160 
205 
150 
245 
320 

275 
86 
192 
206 
192 

79 
205 
230 
260 
192 
206 

170 
140 
205 
160 
275 

160 
218 
160 
79 
218 

230 
205 
260 
245 
230 

94 
260 
275 
205 
260 

245 
218 
86 
120 
102 

111 
79 
150 
140 
72 

180 
102 
355 
192 
390 

192 
180 
218 
170 
320 

320 
355 
205 
140 
160 

160 
180 
192 
205 
260 

180 
150 
130 
111 
102 

94 
102 
86 
94 
86 
94 

1,660 
1,400 
1,150 
1,070 
990 

880 
775 
710 
648 
710 

619 
590 
590 
590 
648 

679 
648 
679 
648 
648 

619 
648 
679 
710 
648 

679 

648 

845 

1.230 

1.150 

1.030 

845 
775 
742 
775 
710 

845 
775 
710 
710 
590 

648 
619 
710 
648 
563 

590 
590 
536 
440 
563 

486 
486 
463 
398 
563 

440 
463 
379 
419 
775 

463 

486 
419 
398 
398 

379 
326 
360 
398 
2.770 

4.940 
12,700 
3,430 
2,640 
1,950 

1,660 
2,040 
3,310 
3,430 
1,960 

1,580 

1,220 

1,060 

988 

914 

741 
677 
646 
646 
566 
541 

541 
495 
452 
432 
411 

372 
392 
392 
354 
337 

320 
304 
304 
242 
372 

354 
242 
271 
320 
372 

304 
320 
288 
271 
320 

288 
304 
115 
200 
242 

288 
242 
256 
200 
95 

187 
242 
228 
187 
320 

242 
115 
256 
213 
213 

57 
161 
228 

57 
149 

34 
41 
49 
66 
66 

66 

57 
57 
85 
95 
66 

85 
75 
66 
57 
66 

57 
57 
57 
66 
57 

49 
41 
49 
66 
75 

57 
57 
66 
57 
49 

57 
66 
57 
57 
49 

57 
49 
57 
49 
57 
41 

49 

2 

41 

3 

57 

4 

66 

5 

60 

6 

57 

7 

66 

9 

85 

0 

96 

xo 

161 

11     

gS 

12 

200 

13      

137 

14 

115 

15    

161 

l(j    

115 

17 

105 

\%        

115 

19 

lis 

20 

137 

21           

161 

22 

126 

23 

161 

24 

149 

25 

161 

26 

174 

27 

128 

28 

174 

29 

149 

30 

1S7 

31 

NoTE.—Dischaige  determined  from  three  rating  curves  applicable  as  follows:  Oct.  1  to  Feb.  2.  Calrly 
well  defined  between  160  and  4,000  second-feet:  Feb.  3  to  May  12,  fairly  well  defined  below  3,000  seoond- 
feet;  May  13  to  Sept.  30,  f^ly  weU  defined  below  5,000  seoond-fiBet. 


Digitized  by 


Google 


SACRAMENTO  RTVEB  BASIN.  267 

Monthly  discharge  of  Bear  River  at  Van  Trent,  Cal.,foT  the  year  ending  Sept.  30 ^  1915, 


Month. 

Discharge  in  second-feet. 

Runoff 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

320 

275 

390 

2,200 

9,880 

1,660 

845 

12,700 

541 

320 

85 

200 

79 

■  72 

86 

72 

1,070 

590 

379 

326 

115 

34 

41 

41 

179 

179 

184 

481 
3,190 

813 

609 
1,740 

331 

149 
58.2 

120 

11,000 

10,700 

11,300 

29.600 

177,000 

50,000 

36,200 

107,000 

19,700 

9,160 

3,580 

7.140 

B. 

November 

B. 

December 

January 

B. 
B. 

££3^^::::::::;:::::::::::::::;;:::::::::::::::: 

Aprfl 

C. 

I: 

mK^ 

C. 

m 

Amrost 

Beplember 

B. 
B. 
B. 
B. 

The  year 

12,700 

34 

653 

472,000 

BEAR  BIVER  CANAL  NEAR  OOLFAZ.  CAL. 

Location. — In  sec.  22,  T.  15  N.,  R.  9  E.,  750  feet  below  headgate  at  divereion  dam 

on  Bear  River,  about  3  miles  north  of  Colfax,  Placer  County. 
Records  available. — January  1,  1912,  to  September  30,  1915. 
Gaob. — Float  in  stilling  box  on  right  side  of  flume  about  40  feet  below  spillway. 
Discharge  measurements. — Made  from  foot  plank  across  flume  at  gage. 
Cooperation. — Daily-discharge  record  furnished  by  Pacific  Gas  &  Electric  Co. 

The  water  is  used  for  power  near  Auburn.  There  are  waste  gates  in  the  canal  about 
a  mile  below  the  diversion  dam  through  which  water  is  sometimes  returned  to  the 
river. 

DitAarge  measurements  of  Bear  River  canal  near  Colfax y  Cal.^  during  the  year  ending 

Sept,  SO,  1915. 

(liade  by  Charles  Leidl.] 


Dftte. 

Gage 
heijgSt. 

charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Dw.    3 

Fea. 
1.73 
1.06 

Sec.-ft. 
53 
59 

Feb.  14.. 
Apr.  15.. 

Feet 
1.02 
2.31 

Sec-fL 
21 

Jtn.  28 

70 
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Daily  discharge ^  in  second-feet y  of  Bear  River  canal  near  ColfaXy  Cat.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

70 

43 

55 

56 

49 

19.7 

71 

42 

54 

55 

49 

19.7 

70 

43 

56 

56 

47 

19.7 

71 

43 

■   56 

56 

46 

19.4 

71 

43 

56 

56 

45 

.  33 

71 

42 

56 

56 

46 

33 

56 

42 

56 

56 

46 

33 

56 

43 

55 

56 

46 

48 

56 

42 

55 

54 

20 

48 

56 

43 

56 

54 

20 

48 

56 

65 

56 

54 

19.7 

58 

56 

55 

56 

54 

21 

59 

56 

55 

56 

65 

24 

59 

56 

50 

55 

47 

23 

59 

56 

50 

54 

47 

23 

70 

56 

50 

54 

49 

23 

70 

56 

50 

55 

49 

19.1 

60 

56 

50 

55 

48 

22 

69 

56 

50 

55 

48 

21 

60 

56 

50 

55 

70 

19.7 

70 

56 

50 

55 

70 

19.1 

70 

56 

49 

55 

70 

19.7 

70 

43 

50 

55 

68 

19.7 

69 

43 

50 

55 

68 

19.7 

68 

43 

55 

55 

70 

19.4 

68 

43 

55 

55 

70 

19.1 

67 

43 

54 

55 

70 

19.7 

67 

43 

55 

55 

68 

20 

64 

43 

54 

55 

67 

63 

42 

55 

54 

64 

61 

42 

55 

67 

61 

Apr. 


May. 

June. 

July. 

Aug. 

0 

81 

104 

75 

83 

80 

104 

75 

82 

80 

106 

75 

82 

81 

103 

75 

84 

80 

102 

75 

84 

81 

102 

75 

84 

82 

08 

76 

82 

82 

99 

76 

83 

82 

102 

75 

71 

81 

101 

75 

71 

81 

101 

76 

50 

81 

101 

75 

45 

81 

100 

75 

45 

80 

101 

75 

25 

80 

90 

75 

24 

80 

101 

75 

24 

82 

102 

75 

24 

81 

101 

75 

24 

•     84 

101 

75 

24 

76 

90 

75 

24 

74 

107 

75 

24 

75 

106 

75 

24 

76 

108 

76 

81 

78 

108 

75 

81 

76 

109 

75 

81 

80 

109 

76 

81 

77 

107 

76 

81 

77 

110 

75 

81 

84 

110 

76 

81 

92 

110 

76; 

81 

100 

7.. 

Sept. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9 
10 

11, 
12 
13. 
14 
15 

16. 
17 
18. 
19 
20 

21. 
22. 
23 
24 
25 

26 
27 
28 
29 
30 
31 


66 
67 
74 
75 

82 
82 
81 
84 
84 

85 
85 
94 
96 
95 

95 
95 

82! 
86 


78 
78 
78 
78 
76 

76 
77 
71 
71 
71 

70 
70 
69 
105 
105 

SO 
116 
90 
80 
05 

85 
90 
95 

m 

76 

95 
SO 
76 
95 
85 


Monthly  discharge  of  Bear  River  canal  ruar  Colfax,  Cal.,for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre4eet). 

Maximum.  Minimum. 

Mean. 

October 

71 
55 
56 
70 

42 
42 
54 
47 

55.0 
48.9 
55.2 
59.0 
28.1 
64.9 
79.6 
58.4 
80.2 
103 
75.3 
82.8 

3,380 

November 

2,910 

December 

3,390 

January 

8.630 

February 

49              1Q.1 

1,560 

March 

70 
96 
84 
92 
110 

19.4 
61 
0 
74 
on 

3.3S0 

April 

4,740 

iiIm?.ii\v..^:;'::::::::::::::::::::::::::::::::::::::  ::: 

8,590 

June. . 

4.770 

July 

6.330 

Aueuot 

76              75 
116  ,            69 

4,630 

8«Dtemb«r 

4,930 

The  year 

116  1              0 

65.3 

47,200 

NoTE.^Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Geologioal  Survey. 
HORTK  FORK  OF  AXERICAK  RIVER  VBAR  COLFAX,  CAL. 

Location.— In  the  SW.  J  sec.  30,  T.  14  N.,  R.  10  E.,  at  bridge  on  Colfax-Forest  Hill 
road,  150  feet  below  mouth  of  Shirttail  Canyon  Creek,  5  miles  southeast  of  Colfax, 
Placer  County,  and  11  miles  above  junction  with  the  Middle  Fork. 

Drainaob  area.— Not  measured. 

Rbcobds  available.- August  16,  1911,  to  September  30, 1915. 

Gaqb. — ^Vertical  staff  in  two  sections  read  once  a  day  by  H.  P.  Henning.  Low-water 
section  bolted  to  ledge  on  left  bank  30  feet  below  bridge;  high- water  section 
wedged  in  crevice  on  right  bank  35  feet  below  bridge.    December  18,  1912,  to 
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August  16,  1914,  a  Gurley  printing  electric  water-stage  recorder  was  in  operation 
on  the  right  bank  50  feet  below  the  bridge  and  at  the  same  datum. 

DiscHAROS  MEASUREMENTS. — Made  from  bridge  or  by  wading. 

CHANNEL  AND  CONTROL. — Gravel  and  small  boulders — tailings  from  placer  mining; 
shiifts  during  high  water.  Both  banks  are  high,  rocky,  wooded,  and  not  subject 
to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  11.2  feet  at  3  p.  m. 
May  11  (discharge,  13,200  second-feet);  minimum  stage  recorded,  2.05  feet 
October  1,  2,  7,  8,  15  and  November  17-20  (discharge,  62  second-feet). 

1911-1915:  Maximum  stage  recorded,  16.0  feet  during  morning  of  Januaiy  1, 
1914,  determined  from  high- water  mark  on  gage  in  recorder  well  (dischaige,  23,000 
second-feet,  computed  from  extension  of  rating  curve  and  may  be  subject  to 
error);  minimum  stage  recorded,  3.12  feet  September  24,  1913  (dischaige,  51 
second-feet). 

Diversions. — ^A  small  ditch  on  the  headwaters  of  the  North  Fork  diverts  water  above 
the  station. 

Regulation. — None . 

Accuracy. — Results  good. 

hitdiorge  measurements  of  North  Fork  of  American  River  near  Colfax j  Cal.^  during  the 

year  ending  Sept.  SO,  1915. 

[Made  by  Charles  Loidl.] 


Date. 

h^t 

Dis- 
charge. 

Date. 

Oase 
heii^t. 

Die- 
charge. 

D«.3 

Feet. 
2.59 
3.76 

Sec'fi. 
205 
814 

Feb.  14 

Feet. 
4.02 
5.W 

906 

Jin,2«              

Apr.  15 

1,700 

i)«?y  discharge  J  in  second-feet,  of  North  Fork  of  American  River  near  Colfax,  Cat.,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

90 
102 
102 
175 
145 

175 
175 
325 
305 
210 

160 
245 
415 
950 
745 

306 
245 
228 
210 
192 

175 
175 
192 
160 
175 

160 
210 
778 
810 
778 
950 

Feb. 

Mar. 

Apr. 

May.  1  June. 

July. 

Aug. 

Sept. 

1 

62 
62 
70 
67 
67 

64 
62 
62 
74 
76 

72 
70 
68 
66 
62 

64 
70 

too 

115 
160 

145 
115 
00 
80 
80 

80 
78 
76 
76 
00 
116 

115 
110 
105 
102 
102 

00 
80 
74 
74 

74 

70 
70 
67 
67 
64 

64 
62 
62 
62 
62 

64 
64 
64 
64 
64 

64 
64 
70 
00 
90 

80 
80 
90 
210 
145 

210 
176 
145 
115 
210 

192 
160 
145 
130 
115 

115 
130 
130 
115 
115 

102 
102 
102 
90 
90 

90 
102 
102 
102 
90 
90 

4,970 
5.520 
2,330 
1,480 
1,010 

875 

750 

1.570 

2.450 

1,980 

1,670 

1.010 

940 

875 

810 

1.080 
4,4.30 
2,990 
2,330 
2,090 

1,670 
1,670 
1,570 
1.480 
1,480 

1.310 
1,160 
1,670 

1.310 

1,160 

940 

875 

875 

875 
875 
842 
810 
780 

750 
760 
780 
875 
1,080 

1.230 
1.480 
1,480 
1,480 
1.480 

1.480 
1,670 
1,670 
1,770 
1,670 

1,670 
1,770 
3,140 
2.450 
1,670 
1,390 

1.480 
1.670 
2.090 
2.330 
1,670 

1.480 
1,480 
1,390 
1,480 
1.570 

1,670 
1.770 
2,580 
1,570 
2,580 

1,870 
2,580 
2,710 
2,210 
2.330 

2,090 
1,870 
1,670 
1,570 
1,480 

1.230 
1,010 
2,330 
2,710 
2.450 

1,480 
1.160 
1,080 
1,010 
940 

1.160 
1.480 
1,570 
3.440 
8,510 

13.200 
9,140 
5.330 
4,610 
3,760 

3.600 
4,260 
3,920 
3,600 
3,030 

2.900 
2,540 
2,780 
2,660 
2,540 

2.660 
2,780 
2,660 
2,900 
2,900 
2,420 

2,660 
2.540 
2.780 
2,200 
2,420 

2.200 
2,660 
2,780 
2.090 
2,310 

1,800 
1,620 
1,620 
1,710 
1,540 

1,460 
1,370 
1,290 
1,220 
1,220 

1.140 
1.140 
1,070 
1,000 
865 

736 
705 
675 
675 
645 

616 
588 
560 
610 
610 

460 
413 
390 
368 
347 

347 
326 
307 
254 
223 

206 

194 
194 
181 
181 

168 
168 
156 
156 
145 

146 
134 
134 
124 
114 
106 

114 
114 
105 
106 
105 

105 
105 
105 
106 
105 

97 
97 
97 
80 
89 

89 
80 
86 
86 
86 

86 
82 
82 
82 
74 

74 
74 
74 
74 

74 
74 

74 

2 

74 

3... 

74 

4 

74 

5.... 

74 

1 

74 

7 

74 

S 

74 

t 

74 

U 

74 

u 

74 

u 

74 

n 

74 

u 

74 

u 

74 

tt 

74 

i:.... 

74 

18 

74 

19 

» 

a... 

74 
74 

74 

a 

71 

n.... 

71 

M 

71 

s 

71 

X 

71 

r 

71 

» 

71 

m 

71 

» 

71 

n 

Non.— DfadiarKe  determined  from  fliree  rating  curves  fairly  well  defined  below  6,000  seoond'feet, 
ftppfifiable  Oct.  1  to  Feb.  2,  Feb.  3  to  Hay  11,  andMay  12  to  Sept.  30. 
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Monthly  discharge  of  North  Fork  of  American  River  near  Colfax,  Cal.y  for  the  year  ending 

Sept.  SO,  1916. 


Discharge  In  second-feet. 


Month. 


Maximum.  MitiimiiTn,      Mean. 


Run-off 
(total  in 
acre-feet). 


Aocn- 
racy. 


October i  160 

November 115 

December I  210 

January '  950 

February ,  5, 530 

March '  3,140 

April ,  2,710 

May i  13,200 

June 2,780 

July ,  615 

August I  114 

September •  74 

The  year I  13, 200 


62 
62 
80 
90 
760 
750 
1,010 
940 
645 
105 
74 
71 


81.9 
76.8 
125 
325 
1,900 
1,330 
1,900 
8,420 
1,600 
281 
91.1 
73.1 


62 


925 


5,040 

4,510 

7,690 

20,000 

106,000 

81,800 

113,000 

210,000 

95,200 

17,300 

5,600 

4,350 


670,000 


AMERICAN  RIVER  AT  FAIROAKS,  CAL. 

Location. — At  highway  bridge  1,500  feet  northwest  of  Southern  Pacific  Co.*b  railroad 

station  at  Fairoaks  Bridge,  half  a  mile  southeast  of  Fairoaks,  Sacramento  County, 

and  10  miles  below  mouth  of  South  Fork. 
Drainaqb  arba. — 1,910  square  miles. 

Records  available. — November  3,  1904,  to  September  30,  1915. 
Gage. — Gurley  electric  water-stage  recorder  (PL  VIII,  B,  p.  246)  on  right  bank  800 
•     feet  below  bridge,  installed  January  18,  1914.    Previously,  several  staff  gages 

located  at  the  right  abutment  of  bridge  had  been  used.    The  same  datum  has 

been  maintained  since  station  was  established. 
Discharge  measurements.— Made  from  downstream  side  of  bridge  or  by  wading. 
Channel  and  control. — Gravel  and  small  boulders;  shifts  slightly  during  high 

water. 
Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 

15.04  feet  at  12.30  a.  m.,  May  12  (discharge,  47,900  second-feet);  minimum  stage, 

2.01  feet  from  8  to  10.30  a.  m.,  September  24  (discharge,  computed  from  extension 

of  low- water  curve,  25  second-feet). 
1907-1915:  Maximum  stage  recorded,  30.4  feet,  March  19,  1907  (discharge, 

119,000  second- feet) ;  minimum  stage  recorded,  2.01  feet  from  8  to  10.30  a.  m., 

September  24,  1915  (discharge  computed  from  extension  of  low- water  curve,  25 

second-feet). 
Diversions. — ^Water  is  diverted  for  irrigation  above  the  station. 
Regulation. — See  descriptions  of  Middle,  North,  and  South  forks.    Low-water  flow 

partly  regulated  by  power  plant  at  Folsom. 
Accuracy. — Water-stage  recorder  gave  a  great  deal  of  trouble  from  December  to 

April,  August  and  September.    It  wae  running  only  65  per  cent  of  the  year. 

Discharge  for  periods  when  the  recorder  was  not  running  estimated  from  Weather 

Bureau  gage  heights  at  Folsom,  by  use  of  a  relation  curve  and  from  a  few  staff 

gage  readings  at  this  station.    Results  fair. 
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Ditdiarge  measuremenU  of  American  River  at  Fairoaks^  Cal.,  during  the  year  ending 

Sept.  SOy  1915. 


Date. 

Made  by- 

Gam 
heiipit. 

Dis- 
cbarge. 

Date. 

Made  by  - 

Cage 
bdght. 

Dis- 
charge. 

Oct    3 

rh«rVif|  T^i^l 

Ftet. 
1.60 
3.08 
2.68 
5.06 
7.04 

1,400 

770 

4,850 

10,800 

Apr.  17 

June  15 

Sept.  10 

11 

Charles  LeidL 

Feet. 
7.74 
6.34 
2.54 
2.22 

13.200 

Dec    5 
Jm.  23 
f^b.  13 

do 

H.  J.  Tcnnpldns 

Charles  L^dl 

do 

do 

do 

8200 
404 
148 

Apr.  16 

^ 

Daily  diicharge,  in  teccmd-feet,  of  American  River  at  Favroaks^  CaL^/or  the  year  ending 

Sept.  SO,  1915. 


Day. 


1 

200 

2 

206 

3 

105 

4 

230 

5 

228 

6 

206 

7 

212 

8 

212 

9 

228 

10 

344 

11 

286 

12 

338 

13 

852 

14 

286 

15 

230 

1« 

228 

17 

250 

18 

374 

19 

292 

20 

366 

21 

602 

22 

820 

28 

610 

21 

496 

26 

466 

26 

317 

27 

350 

2R. 

850 

29 

350 

30 

380 

31 

450 

Oct. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

570 

244 

O490 

13,200 

5,890 

5,370 

6,690 

602 

239 

530 

23,100 

5,370 

5,120 

5,630 

664 

460 

610 

17,100 

3,940 

6,690 

4,870 

646 

950 

890 

8460 

3,720 

a7,420 

4,510 

554 

1,160 

890 

5,630 

3,400 

8,140 

4,510 

482 

030 

745 

3,830 

3,100 

6,690 

4,630 

443 

727 

655 

a  6, 140 

a  2,950 

5,370 

5,370 

408 

790 

1,550 

8,460 

2,800 

5,370 

5,890 

436 

673 

2,530 

19,300 

2,700 

5,630 

6,690 

373 

850 

al,710 

15,000 

2,800 

5,370 

29,300 

873 

1,190 

890 

10,500 

2,700 

9,120 

33,600 

887 

1500 

1,380 

6,150 

2  530 

8,790 

41,800 

177 

o 1,300 

1,100 

4,510 

2,530 

10,200 

32,700 

286 

1,100 

6,260 

3,940 

3,100 

8,790 

28,400 

256 

840 

2,850 

3,400 

3,100 

al0,000 

24,200 

286 

700 

1,830 

3,620 

3,830 

11,200 

21,500 

274 

530 

1,320 

12,000 

4,160 

12,300 

20,100 

262 

655 

''JS 

19,300 

4,630 

12,300 

20,600 

274 

530 

12,700 

4,510 

12,700 

18,800 

280 

790 

890 

10,200 

4,870 

13,500 

15,900 

292 

530 

890 

a8,940 

a  4,750 

11,200 

13,500 

296 

450 

870 

o7,680 

4,630 

9,800 

12,000 

396 

450 

830 

6,420 

5,890 

9,460 

12,000 

824 

415 

790 

5,630 

6,420 

7,530 

12,000 

310 

a432 

790 

6,370 

6,150 

6,690 

12,300 

298 

450 

890 

4,630 

6,150 

6,150 

11,200 

824 

0450 

900 

4,630 

6,890 

6,420 

12,300 

824 

450 

2,380 

8,140 

8,140 

8,790 

15,900 

373 

450 

3,460 

10,900 

9,460 

15,900 

366 

450 

3.100 

6,960 

9,800 

14,200 

450 

3,740 

5,630 



14,200 

15,000 
14,200 
12,300 
10,900 
10,900 

11,600 
12,700 
13,100 
12,700 
11,200 

10,200 
8,460 
7,340 
6,960 
7,240 

7,240 
6,600 
6,420 
6,150 
6,630 

5,370 
5,120 
5,120 
4,870 
4,390 

4,050 
3,830 
3,720 
3,830 
3,830 


July. 

Aug. 

3,630 

623 

3,510 

581 

3,610 

560 

3,300 

500 

3,000 

500 

2,700 

510 

2,420 

450 

2,140 

450 

2,140 

422 

2,140 

432 

2,050 

a  419 

2,050 

0405 

2,060 

0392 

1,870 

a  378 

1,780 

365 

1,570 

a365 

1,410 

a365 

1,300 

a365 

1,200 

0365 

1,150 

a365 

1,080 

o365 

1,030 

a365 

999 

a365 

1,050 

0366 

1,020 

365 

931 

248 

871 

272 

823 

232 

753 

232 

687 

240 

654 

224 

Sept. 


216 
193 

•  198 
a203 
0206 

o212 
0  217 
0222 

•  227 


200 
232 
216 
224 
206 

322 
264 
232 
203 
224 

206 
240 
293 
124 
200 

208 
232 
248 
216 
234 


o  Interpolated. 

Note.— Discharge  determined  from  two  rating  curves  as  follows:  Oct.  1  to  Feb.  2.  feirly  well  defined; 
Feb.  3  to  Sept.  30,  well  defined  between  70  and  600  and  also  between  4,000  and  16,000  second-feet.  See 
nmaris  an<Mr  "Accuracy"  in  station  description. 


Digitized  by 


Google 


272  SURFACE   WATER  SUPPLY,  1915,  PART  XI. 

Monthly  discharge  of  American  River  at  Fairoaks,  Cat.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-(eet. 


Ma«ifnnni-  "Mitiiinnm,      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

m 

June 

July 

August 

September 

The  year 


820 

664 

1,500 

6,260 

23,100 

10,900 

13,500 

41,800 

15,000 

3,620 

623 

322 


195 
177 


3,400 

2,520 

5,120 

4,510 

3,720 

654 

224 

124 


332 

875 

681 

1,550 

9,210 

4,650 

8,510 

15,500 

8,030 

1,770 

391 

225 


20,400 

22,300 

41,900 

95,300 

512,000 

286,000 

506.000 

953,000 

478,000 

109,000 

24,000 

13,400 


41,800 


124 


4,230 


3,060,000 


MZDDLS  FOUC  OF  AXS&XCAV  RXVB&  VXA&  SAST  ATTBTTRV,  CAL. 

Location.— In  the  SE.  J  sec.  6,  T.  12  N.,  R.  9  E.,  at  Mountain  Quarry  Co.'s  plant* 
about  li  miles  above  the  junction  with  North  Fork  of  American  River  and  3) 
miles  northeast  of  East  Auburn,  Placer  County. 

Drainage  area. — Not  measured. 

Records  available. — October  22,  1911,  to  September  30,  1915. 

Gaoe. — Staff  in  three  sections  on  left  bank  at  pump  house,  read  once  a  day  by  H.  M. 
Power. 

Discharge  measurements. — ^Made  from  car  and  cable  1  mile  above  gage  or  by 
wading. 

Channel  and  control. — Composed  of  gravel  and  boulders;  shifts  during  high  water. 
Both  banks  are  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  16.0  feet  at  11.45 
p.  m.  May  11  (discharge,  22,000  second-feet);  minimum  stage  recorded,  1.3  feet 
October  1  to  6  (discharge,  58  second-feet). 

1911-1915:  Maximum  stage  recorded,  18.0  feet  at  7  a.  m.  January  1,  1914  (dis- 
charge, 26,400  second-feet);  minimum  stage  recorded,  1.3  feet  September  30  to 
October  6,  1914  (discharge,  58  second-feet). 

Diversions. — Little  South  Fork  ditch  takes  from  Gerle  Creek  and  empties  into  Pflot 
Creek  drainage.  Pilot  Creek  ditch  diverts  Pilot  Creek  for  irrigation  on  C^eoige- 
town  divide.  The  former  ditch  is  used  to  supplement  the  latter  )Mdien  the  flow  of 
Pilot  Creek  is  not  sufficient.  Its  maximum  discharge  is  probably  less  than  20 
second-feet. 

Regulation. — Storage  is  developed  in  Loon  Lake  at  the  head  of  Crerle  Creek  to  serve 
the  ditches  mentioned  in  the  paragraph  above. 

Accuracy. — Results  good.  There  were  two  shifts  in  the  control  during  the  year,  but 
the  rating  curves  are  fairly  well  defined. 

The  following  discharge  measurement  was  made  by  Charles  Leidl: 
January  29,  1915:  Gage  height,  3.93;  discharge,  1,220  second-feet. 
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DaUy  diitharge,  m  tecondfeety  of  Middle  Fork  of  American  River  near  East  Avbum^  CaL^ 
for  tke  year  ending  Sept,  30,  2915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mtf. 

Apr. 

May. 

June. 

July. 

Aug. 

8^t. 

1 

5& 
68 

68 
68 
68 

58 

63 
63 
63 
63 

79 
70 
70 
70 
70 

70 
70 
91 
108 
108 

91 
70 
70 
79 
79 

79 
79 
70 
70 
91 
79 

79 
79 
79 
79 
70 

70 
79 
79 
79 
70 

70 
70 
79 
79 
79 

91 
91 
91 
91 
106 

108 
108 
108 
106 
108 

108 
130 
130 
130 
108 

108 
108 
815 
445 
400 

445 
445 

445 
355 

355 

400 
400 
315 
815 
315 

278 
445 
400 
400 
355 

855 
355 
855 
315 
342 

242 
278 
210 
180 
180 
180 

180 
180 
180 
445 
445 

445 
495 
495 
495 
600 

600 

600 

715 

8,2S0 

890 

890 
765 
500 
500 
500 

955 
955 
705 
800 
890 

825 
955 
1,410 
1,170 
1,240 
1,410 

6,760 
9,770 
7,270 
6130 
4,000 

4,750 
5,500 
5,960 
7,270 
7)780 

6,600 
6,660 
5,050 
8,730 
4,000 

7,610 
7060 
7,270 
6,030 
6,440 

6.660 
5,200 
5,350 
6,120 
5,200 

5,500 
4,000 
5,200 

5,350 
5,350 
5,200 
5,350 
5,500 

5,350 
5,500 

5,350 
5,350 

5,060 
5,050 
4,750 
5,200 
5,060 

4,000 
4,600 
5,200 
4.600 
4,600 

4,300 
4,450 
4.300 
4,300 
4,010 

4,150 
4,300 
4,010 
4,010 
3,730 
8,730 

8,730 
8,870 
4,300 
4  150 
3,600 

3,210 
2850 
3,210 
3000 
3,470 

3,780 
4,450 
5,200 
4,600 
4,150 

4.450 
4.750 
4,000 
.5,650 
5,350 

5,050 
5,060 
5,650 
5,200 
5,500 

5,200 
5,350 
5650 
5,500 
5,500 

5,200 

5,500 
5,200 
5,660 

5,200 
4,600 
4,450 
4,750 
21,000 

19,800 
18,300 
17,700 
13,600 
14,800 

12,200 
11,700 
12,000 
10,000 
10,000 

10.300 
0,400 
9,040 
9,040 
9,040 

8,860 
7440 
7  100 
6;i20 
5,650 
5,200 

5,200 
6,660 
5,360 
5,200 
5,660 

5,350 
4,900 
5,060 
4,600 
41460 

4,600 
4,300 
3,340 
3,470 
3,210 

2,850 
2,850 
2,510 
2,180 
i;980 

1,780 
1500 
1,680 
1.410 
1,240 

1,100 
965 
825 
80O 
80O 

890 
825 
706 
765 
765 

825 
705 
645 
645 
545 

493 
492 
442 
348 
394 

394 
348 
394 
348 
348 

348 
348 
306 
306 
306 

266 
266 
806 
306 
266 
266 

966 
366 
366 
366 
366 

230 
230 
196 
196 
266 

966 
230 
230 
230 
196 

196 
196 
196 
198 
196 

198 
166 
166 
168 
168 

142 
142 
142 
142 

142 
118 

118 

2 

118 

8 

118 

4 

118 

5 

118 

6 

118 

7 

118 

8 

118 

9 

118 

10 

99 

11        

99 

12 

118 

13 

99 

14 

99 

IS 

118 

16    

118 

17 

99 

U 

84 

W 

84 

30 

84 

21 

72 

23 

73 

2J 

73 

2« : 

62 

26 

63 

36 

63 

27 

79 

28. 

79 

» 

69 

3D 

63 

81 

NoTB.— Disdiarge  detennlned  from  three  rating  curves  as  follows:  Oct.  1  to  Jan.  14,  (iirly  well  defined 
below  TilOO  secoik^feet;  Jan.  15  to  May  11.  well  defined  below  7,000  second-lMt;  May  12  to  Sept.  30,  fidrly 
vcO  deoned  between  60  and  7,000  seoobd-feet. 

Montkfy  discharge  of  Middle  Fork  of  American  River  near  East  Auburn^  Cal,,  for  the 

year  ending  Sept.  30,  1915. 


Maith 

Discharge  in  second-feet. 

RunH>fr 
(total  in 
acre-feet). 

Accu- 

Ififcrlmnm. 

lunimum. 

Mean. 

racy. 

OetolMr 

108 

130 

445 

3,260 

9,770 

5,500 

5660 

21,000 

5,660 

80O 

266 

118 

58 

70 

108 

180 

3,730 

3730 

2,860 

825 
266 
118 
62 

73.0 
91.9 
321 
801 
6,1» 
-4,770 
4,560 
9,560 
3,170 
471 
203 
94.4 

4,490 

5,470 

19,700 

49,300 

340,000 

298,000 

271,000 

588,000 

189,000 

29,000 

12,500 

5,620 

C. 

B. 

T^enifxr 

B. 

Jmmry 

B. 

guji,,  ,,,, 

A. 

itoS!^:™:::::::;;:;:;;;;;;:;;:::;::::::::;::;: 

A. 

Aprfl 

A. 

^ ;     "  I  i; ; 

A. 

JSev:::::;:;::;:::;::;::::;;;:;::;::;::::;::;:::: 

B. 

July 

B. 

Atmmt 

B. 

ftSSfii^V  """'?; " 

B. 

Tin  mar t.. x. ,.. 

21,000 

58 

2,490 

1,810,000 

SOUTH  FORK  OF  AHXRXCAV  &XVSR  VXAR  PLACSRyZLLX,  OAL. 

LoGiTiOH.— In  the  SE.  i  sec.  26,  T.  11  N.,  R.  10  E.,  1,000  feet  below  bridge  at  Chilli 
Bar,  on  Flacerville-Geoigetown  road,  about  1,000  feet  below  Big  Canyon  Creek, 
and  3  miles  northwest  of  Placerville,  El  Dorado  County. 

DmAiNAOB  ABBA.— Not  measured. 

RKomDS  AYAiLABLB.— August  11,  1911,  to  September  30, 1915. 

786*— 18— W8P  411 ^18 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Gage. — Staff  in  two  sections  bolted  to  solid  rock  on  right  bank  about  1,000  feet  below 
bridge;  high-water  section  painted  on  rocks  above  second  section.  Gage  read 
once  a  day  by  M.  M.  Riggs. 

DiscHARQB  HBASUBBMBNTB. — Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  contbol. — Gravel  and  boulders;  appear  permanent. 

ExTREMBS  OF  DiscHABOE. — Maxlmimi  stage  recorded  during  year:  13.50  feet  at 
7.45  a.  m.f  May  10  (discharge,  7,980  second-feet);  minimum  stage  recorded,  3.50 
feet,  October  1  and  2  (discharge,  78  second-feet). 
1911-1915:  Maximum  stage  recorded,  19.0  feet  at  4  p.  m.,  January  25,  1914 
*  (discharge,  15,000  second-feet,  computed  from  extension  of  rating  curve  and  may 
be  subject  to  error);  minimum  stage  recorded,  3.28  feet,  September  25, 1913  (dis- 
charge, 57  second-feet). 

Diversions.— Just  below  the  mouth  of  Silver  Fork  there  is  a  diversion  for  irrigation, 
mining,  and  municipal  supply  for  Placerville.  Power  is  developed  near  mouth 
of  Rock  Creek  by  the  Western  States  Gas  &  Electric  Co.  At  low  water,  the  entire 
flow  of  South  Fork  of  American  River  is  diverted  for  power.  Occasionally  the 
amount  is  insufficient,  and  additional  water  is  purchased  from  the  Siena  Water 
Supply  Co.  The  water  diverted  for  power  is  returned  to  the  river  above  gaging 
station. 

Requlation. — Echo  and  Silver  lakes  are  used  as  storage  reservoirs. 

AccuRACT. — No  discharge  measurements  were  made  during  the  year  ending  Sep- 
tember 30,  1915,  but  a  measurement  in  November,  1915,  at  gage  height  3.9  feet 
checks  the  rating  curve  used  since  the  station  was  established .    Results  excellent. 

Daily  digdiorge,  in  second-feet,  of  SotOh  Fork  of  American  River  near  Placerville^  Col,, 
for  the  year  ending  Sept,  SO,  1915, 


Day. 

Oct 

Nov. 

Dec. 

Jul 

Feb. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

78 
78 
89 
89 
89 

89 
05 
101 
101 
144 

ao6 

144 
114 
114 
114 

101 
101 
128 
128 
906 

472 
290 
200 
162 
153 

144 
136 
128 
128 
162 
232 

246 
246 
856 
246 
194 

102 
153 
144 
144 
144 

128 
128 
128 
121 
128 

128 
128 
121 
114 
114 

106 
106 
106 
106 
106 

108 
106 
114 
128 
128 

121 
128 
472 
260 
893 

232 
306 
232 
172 
206 

393 
260 
183 
144 
144 

206 

144 
260 
194 
162 

206 
162 
232 
172 
183 

162 
162 
183 
162 
162 
162 

162 
162 
153 
822 
206 

232 
246 
282 
432 
246 

194 
856 

322 

1,680 

730 

472 
393 
306 

290 
290 

290 
246 
206 

194 
275 

260 
246 
775 
875 
875 
960 

3,260 
3,840 
2,370 
1  600 
1,340 

1,100 
026 
1,220 
3,000 
2,370 

1,890 
1,410 
1220 
1,100 
980 

1,040 
2,040 
3,640 
2,200 
2,200 

1,740 
1600 
1,600 
1480 
1,410 

1,840 
!»» 
1  740 

1,480 
1,340 
1,220 
1,100 
1,100 

1,040 
960 
980 
925 
960 

1,100 
1,040 
960 
1,040 
1,160 

1,340 
1480 
1,600 

1,660 

1,820 
1880 
2,040 
2,120 
2,120 

2,120 
1,890 
2,040 
2,370 
2,040 
1,890 

1,890 
2,040 
2,540 
2,720 
2,370 

2,280 
2,200 
2,040 
2,040 
2,460 

2,820 
3,360 
3,640 
2  720 
2,640 

8,260 
3840 
4,140 
4340 
4,560 

8,740 
3,450 
3,260 
2,540 
2,540 

2,200 
2,370 
3,260 

2,900 

2,200 
i;960 
1,890 
1,740 
1,740 

1,880 
2,120 
2,200 
2,540 
7,980 

6,780 
7,740 
7620 
6780 
4;880 

5,540 
5,660 
6,760 
4,660 
4,040 

3,640 
3,740 
4;040 
3,740 
3,540 

3,640 
4,990 
6650 
5960 
5320 
5,210 

6.060 
5,760 
4,770 
4,240 
4,660 

4,990 
5,100 
5,100 
5,100 
6,210 

4,440 
3,540 
3,000 
3,180 
3,640 

8,540 
3,180 
3  180 
3,080 
2,720 

2,640 
2,720 
2,720 
2,460 
2;  200 

1,890 

i;iS 

1960 
2,040 

1,820 
1,820 
1890 
1,680 
1,480 

1,340 
1,160 
1,040 
1040 
960 

960 

1,100 

1,040 

980 

875 

885 
730 
685 
685 
096 

575 
554 

554 
096 
575 

512 
473 
412 
393 
356 
322 

306 
275 
30S 
246 
232 

219 
206 
206 
183 
183 

172 
102 
162 
163 
144 

144 
144 
144 
136 
144 

128 
121 
114 
114 
114 

114 
U4 

114 
108 
lOi 
101 

101 

2 

121 

3 

128 

4 

121 

A 

114 

6 

114 

7 

108 

8 

106 

9    

101 

10 

101 

11 

101 

12 

101 

18 

lOB 

14 

114 

15 

114 

16 

114 

17 

106 

18 

101 

19 

101 

20 

05 

21 

05 

22 

80 

23 

114 

24 

06 

t& 

06 

2S 

114 

27 

un 

28 

un 

20 

06 

30 

06 

81 

NoTS.—Disdiafge  delermined  from  a  weU-deflned  lating  onrve. 
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MonMy  dMurge  of  8<mth  Fork  of  Amerieim  River  near  PlaoervUle^  Cal,^  for  the  yecar 

ending  Sept.  30,  1915, 


MoQih. 

Discharge  in  flMond-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

u^^ 

BUniHimn , 

Mtan. 

racy. 

OcUber 

472 
S56 

472 
1,680 
3,840 
2,870 
4,550 
7,980 
6,090 
i;820 
393 
128 

78 

106 

121 

158 

925 

925 

1,890 

1  740 

1,820 

322 

101 

80 

146 

147 

212 

406 

1,820 

1,500 

2,910 

4,360 

3,660 

905 

168 

106 

8,980 

8,750 

13,000 

25,100 

101,000 

92,200 

178,000 

268,000 

212,000 

55,600 

10,300 

6,310 

A. 

Novtmber. 

A. 

D«onnbf)r 

A. 

JfUlOBTy      

A. 

F«bni«rv          -   .  r  -  -  T , r 

X 

ito^::::::::;::::::::::::::::::::::::::::::::: 

A. 

April 

A. 

i£r::::.: 

A. 

jmM.    ...r ^.-,-,.^ 

A. 

Julv 

A. 

Angost  

A. 

S^embtf 

A. 

Th4  Vfiar                

7.980  j                 78 

1,350 

974,000 

OLXA&  LAKB  AT  LAKIPORT,  OAL. 

Location.— At  municipal  wharf  on  north  dde  of  Third  Street  at  Lakeport,  Lake 

County. 
Records  available.— January  1,  1913,  to  September  30,  1915. 
Gage. — ^Vertical  8ta£f  fastened  to  piling  at  municipal  whaif ;  read  once  a  day  by  A.  M. 

Crump. 
ExTBEMEs  OF  STAGE.— MaxImum  stage  recorded  during  year,  10.68  feet  February  26; 

minimum  stage  recorded,  2.20  feet  November  21,  24,  and  28. 
1913-1915:  Maximum  stage  recorded,  11.12  feet  January  28,  1914;  minimum 

stage  recorded,  0.62  foot,  October  29, 1913. 
Cooperation. — Gage-height  record  furnished  by  Yolo  Water  &  Power  Co. 
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Daily  gage  heighty  in  feet,  of  Clear  Lake  at  LakepoH,  Cal,,  for  the  year  ending  Sept,  SO^ 

1916. 


Day. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 

29.. 
30.. 
31.. 


Oct.     Nov. 


3.64 
2.61 
2.fi9 
2.67 
2.66 

2.64 
2.62 
2.51 
2.50 
^.50 

2.49 
2. 50 
2.50 
2.49 
2.49 

2.47 
2.43 
2.47 
2.47 
2.47 

2.47 
2.47 
2.46 
2.48- 
2.47 

2.48. 
2.46 
2.46 
2.43 
2.42 
2.40 


2.40 
2.40 
2.40 
2.38 
2.35 

2.36 
2.35 
2.32 
2.30 
2.32 

2.30 
2.28 
2.22 
2.28 
2.28 

2.22 
2.25 
2.22 
2.23 
2.22 

2.20 
2.22 
2.21 
2.20 
2.22 

3.23 
2.23 
2.20 
2.22 
2.23 


Deo. 


2.23 
2.26 
2.24 
2.25 
2.26 

2.26 
2.26 
2.30 
2.33 
2.42 

2.46 
2.48 
2.48 
2.49 
2.49 

2.60 
2.50 
2.61 
2.62 
2.54 

2.51 
2.51 
3.60 
3.50 
2.61 

2.50 
2. 60 
2.61 
2.51 
2.51 
2.63 


Jan. 


2.51 
2.52 
2.64 
2.66 
2.60 

2.70 
2.76 
2.84 
3.03 
3.05 

3.07 
3.10 
3.24 
3.60 
3.50 

8.60 
3.63 
3.64 
8.70 
8.70 

8.70 
8.73 
3.74 
8.76 
8.78 

8.78 
4.00 
4.20 
4.80 
6.10 
6.60 


Feb. 


6.70 
7.25 
8.10 
8.42 
8.60 

8.60 
8.75 
9.33 
9.50 
9.90 

10.00 
10.05 
10.10 
10.10 
10.10 

10.20 
10.30 
10.40 
10.40 
10.48 

10.48 
10.50 
10.55 
10.60 
10.64 

10.68 
10.66 
10.60 


Har. 


Apr. 


10.64 
10.46 
10.40 
10.36 
10.26 

10.10 
10.00 
9.95 
9.90 
9.80 

9.70 
9.64 
9.56 
9.48 
9.40 

9.30 
9.22 
9.18 
9.10 
9.00 

8.94 
8.90 
8.83 
8.90 
8.90 

9.00 
9.07 
9.16 
9.18 
9.23 
9.28 


9.83 
9.81 
9.30 
9.26 
9.22 

9.18 
9.12 
9.00 
8.98 
8.95 

8.87 
8.80 
8.70 
8.78 
8.75 

8.60 
8.62 
8.48 
8.35 
8.30 

8.28 
8.25 
8.25 
8.20 
8.15 

8.10 
8.10 
7.98 
7.90 
7.80 


May. 

June. 

July. 

Aug. 

7.76 

7.20* 

6.98 

4.74 

7.76 

7.16 

6.90 

4.73 

7.79 

7.10 

6.86 

4.70 

7.80 

7.07 

6.83 

4.68 

7.80 

7.00 

6.80 

4.66 

7.78 

7.00 

6.78 

4.60 

7.76 

6.96 

6.76 

4.68 

7.76 

6.93 

6.78 

4.50 

7.75 

6.87 

6.63 

4.45 

7.73 

6.73 

6.66 

4.40 

7.71 

6.77 

6.60 

4.35 

7.71 

6.77 

6.60 

4.35 

7.68 

6.72 

6.48 

4.30 

7.67 

6.65 

6.45 

•  4.25 

7.66 

6.57 

6.36 

4.26 

7.65 

6.60 

6.30 

4.20 

7.63 

6.53 

6.26 

4.20 

7.61 

6.60 

6.22 

4.20 

7.60 

6.49 

6.22 

4.20 

7.68 

6.47 

6.20 

4.30 

7.54 

6.45 

6.18 

4.16 

7.61 

6.37 

6.10 

4.13 

7.48 

6.29 

6.02 

4.08 

7.46 

6.22 

6.00 

4.04 

7.43 

6.17 

4.90 

4.00 

7.41 

6.10 

4.86 

4.00 

7.38 

6.07 

4.80 

4.02 

7.36 

6.04 

4.80 

4.00 

7.30 

6.00 

4.78 

3.06 

7.28 

6.96 

4.76 

3.90 

7.36 

4.75 

8.86 

Sept. 


S.82 
3.80 
3.80 
a.  75 
3.72 

3.70 
3.71 
8.72 
8.70 
3.65 

3.60 
3.53 

3.48 
3.50 
3.48 

8.46 
3.44 
3.41 
3.38 
3.38 

3.35 
3.32 
3.30 
3.38 
3.36 

3.35 
3.21 
3.18 
3.17 
8.16 


OACRS  CRZBK  AT  LOWER  LAKB,  OAL. 

Location.— In  the  SE.  i  SE.  i  sec.  34,  T.  13  N.,  R.  7  W.,  above  highway  bridge  near 
outlet  of  Clear  Lake,  about  750  feet  above  mouth  of  Seigler  Creek,  and  1  mile 
north  of  Lower  Lake,  Lake  County. 

Drainage  area. — 500  square  miles. 

Records  available. — ^January  1,  1901,  to  November  14,  1915,  when  station  was  dis- 
continued. 

Gage. — Vertical  staff  on  left  bank  800  feet  above  bridge;  read  once  a  day  by  Miss 
L.  T.  Anderson. 

Discharge  measurements. — Made  from  bridge  or  by  wading.  Flow  of  Seigler 
Creek  is  deducted  when  measurements  are  made  from  bridge. 

Channel  and  control. — Gravel;  fairly  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.3  feet  February 
19  and  24  to  28  (discharge,  3,360  second-feet);  minimum  stage  recorded,  2.25 
feet  November  30  (discharge,  50  second-feet). 

1901-1915:  Maximum  stage  recorded,  13.8  feet  February  20,  1909  (dischaige, 
4,340  second-feet);  no  flow  September  2-14  and  19-30,  1913,  and  November 
18-29, 1914. 

Diversions. — None. 

Regulation.— At  low  water  the  channel  is  sometimes  deepened  in  order  to  increase 
the  flow  from  the  lake. 

Accuracy.— Results  probably  excellent,  but  there  is  no  positive  evidence  that  the 
rating  curve  has  not  changed  since  the  last  dischaige  measurement  made  Novem- 
ber 1,  1914. 
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DiMthargt  meoiurements  of  Cache  Creek  at  Lower  Lakey  Cal. ,  during  the  period  Oct.  1, 1914, 

to  Nov,  19,  1915. 


Dste. 

lUdeby- 

h^t. 

Dis- 
charge. 

IHte. 

Madeby- 

he^t. 

Dis- 
charge. 

1914. 
Oet.  SO 

R.  C.Rice 

Ftet. 
2.47 
2.51 

7« 

1916. 
Nov.  19 

H.  D.  McOIashan 

Feet. 

See.-n. 
a3.0 

Nov.    1 

do 

•  Leakage  through  temporary  dam  300  feet  below  gage. 

DaHy  ditchargey  in  second-feety  of  Cache  Creek  at  Lower  Lake,  Cal.,  for  the  period  Oct.  /, 

1914,  to  Nov.  14,  1915. 


Day. 


191i-15. 

1 

2 

3 

4 

5 

8 

7 

8 

9 

10. 

11 

12 

13 

14 

W 

16 

17 

18 

19 

20. 

21 

22 

33 

24 

35 

IB 

27 

28 

29 

ao 

a 


Oct. 


Nov. 

Dec. 

Jan.  ,  Feb. 

Mar. 

Apr. 

May. 

74 

64 

86 

866 

8,290 

2,210 

900 

74 

74 

86 

1,100 

3,150 

2,150 

865 

69 

74 

91 

1,230 

3«010 

2,150 

865 

69 

74 

97 

1,470 

3,010 

2,210 

865 

69 

74 

91 

1,680 

2,940 

2,090 

865 

69 

74 

97 

1,680 

2,870 

1,970 

830 

64 

74 

110 

1,970 

2,780 

1,970 

830 

64 

74 

167 

2,540 

2,660 

1,860 

830 

64 

85 

151 

2,730 

2,540 

1,740 

830 

64 

85 

151 

2,870 

2,540 

1,740 

830 

64 

85 

167 

3,010 

2,470 

1,740 

830 

64 

85 

167 

2,940 

2,400 

1,580 

865 

64 

85 

183 

2,870 

2,400 

1,580 

865 

69 

85 

200 

2,870 

2,340 

1,420 

865 

64 

83 

200 

3,150 

2,280 

1,420 

830 

64 

85 

200 

3,150 

2,150 

1,370 

830 

64 

74 

200 

3,150 

2,210 

1,320 

830 

62 

85 

200 

3,150 

2,030 

1,230 

865 

62 

85 

200 

3,360 

1,970 

1,180 

830 

62 

97 

217 

3,150 

1,850 

1,140 

830 

62 

97 

217 

3,010 

1,800 

1,140 

830 

62 

97 

217 

3,150 

1.800 

1,060 

795 

62 

91 

217 

3,150 

1,740 

1,060 

760 

62 

85 

200 

3,360 

1,680 

980 

795 

62 

85 

217 

3,360 

1,520 

980 

780 

62 

91 

217 

8,360 

1,470 

980 

760 

64 

91 

305 

8,360 

1.520 

980 

760 

64 

91 

285 

3  360 

1,970 

900 

760 

64 

95 

370 

2,090 

1,280 

730 

60 

85 

395 

2,110 

960 

730 

85 

470 

2,210 

730 

June. 

July. 

Aug. 

730 

495 

320 

730 

495 

308 

700 

495 

295 

700 

470 

295 

700 

470 

295 

700 

470 

2S5 

700 

470 

275 

700 

470 

265 

700 

445 

265 

700 

445 

265 

700 

415 

255 

670 

445 

255 

640 

420 

255 

670 

420 

255 

640 

420 

245 

610 

395 

235 

610 

395 

235 

610 

395 

235 

580 

395 

235 

680 

395 

236 

580 

370 

226 

580 

370 

217 

580 

370 

217 

580 

370 

217 

550 

370 

217 

520 

345 

208 

520 

345 

200 

620 

345 

200 

520 

320 

200 

520 

820 

200 

320 

192 

Sept. 


Ite 
183 
183 
183 

176 
176 
167 
167 
151 

144 
151 
151 
161 
151 

161 
161 
137 
137 
137 

151 
134 
134 
130 
126 

126 
123 
123 
120 
120 


Day. 


Oct. 


Nov. 


Bay. 


Oct.       Nov, 


Day. 


Oct.      Nov, 


1915. 

1 

2 

3 

4 

5 

« 

7 

8 

9 

10 


120 
120 
110 
110 
110 

110 
110 
110 
110 
110 


11 
12 
13 
14 
16 

16 
17 
18 
19 
20 


107 
104 
104 
100 
97 

97 
97 
97 
97 
97 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


97 
97 
97 
91 
91 

91 
91 

91  i 
97 
87 
91 


Note.— Discharge  determined  from  a  well-defined  rating  curve. 
Co.  bnilt  a  temporary  dam  about  300  (tot  below  gage. 


Nov.  15,  1916,  Yolo  Water  <&  Power 
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Monthly  discharge  of  Cache  Creek  at  Lower  Lake,  CaL./or  the  period  Oct,  /,  1914,  to  Oct. 

31,  1915. 

[Drainage  area,  500  square  miles.] 


Discharge  in  second-feet.- 

RunH>ff. 

Month. 

p<f  f  f|ifiiflfn , 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

ToUlin 
aor«-feet. 

Accu- 
racy. 

1914-15. 
October 

05 
74 
97 
470 
3,360 
3,290 

900 
730 
496 
820 
192 

60 

60 

64 

85 

865 

1,470 

900 

730 

620 

820 

192 

120 

77.3 
64.4 
83.7 

202 
2,670 
2,280 
1480 

818 

628 

410 

245 

150 

0.155 
.129 
.167 
.404 
5.34 
4.56 
2.96 
1.64 
L26 
.830 
.490 
.800 

0.18 

.14 

.19 

.47 

6.56 

6.26 

8.30 

1.89 

L41 

.95 

.66 

.84 

4,750 

3,830 

6,150 

12,400 

148,000 

140,000 

88,100 

60,300 

87,400 

25,200 

15,100 

8,930 

A. 

November 

A. 

December 

A 

January 

A. 

Febniary , .  . .               

A. 

March 

A. 

April 

A. 

MSy!:::::::::::::::::.::::: 

A. 

June... 

A 

July 

A. 

August 

A. 

September 

A. 

The  year 

3,300 

50 

746 

1.49 

20.25 

580,000 

1915. 
October 

120 

87 

101 

.202 

.23 

6,210 

A 

CACHE  CREEK  AT  TOLO,  CAL. 

Location. — At  highway  bridge  half  a  mile  south  of  Yolo,  Yolo  County,  in  Rio 
Jesus  Maria  grant,  1,000  feet  above  Southern  Pacific  Co.'s  railroad  bridge. 

Drainage  area. — 1,320  square  miles. 

Records  available. — January  1, 1903,  to  September  30,  1915. 

Gage. — Staff  in  four  sections;  read  twice  a  day  by  Mrs.  Cornelia  W.  Bigelow.  Low- 
est section  is  vertical  and  fastened  to  pile  under  bridge  near  left  bank.  Second 
section,  which  is  inclined,  is  on  right  bank,  30  feet  above  bridge.  Third  section, 
vertical ,  is  fastened  to  cotton  wood  tree  on  rigjit  bank  70  feet  above  bridge.  Fourth 
section,  vertical,  is  fastened  to  upper  end  of  right  abutment.  This  gage  wa« 
installed  October  2,  1904,  at  the  same  datum  as  the  original  gage  on  upstream 
side  of  right  pier  of  bridge. 

DiDCHARGE  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Sand  and  gravel;  somewhat  shifting. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1903- 
1915,  27.3  feet  at  5  p.  m.  February  2,  1915  (discharge,  21,100  second-feet  com- 
puted from  extension  of  rating  curve  and  is  subject  to  error);  no  flow  for  periods 
in  nearly  every  year. 

Diversions. — Numerous  ditches  divert  water  for  irrigation  above  the  station. 

Regulation. — See  Cache  Creek  at  Lower  Lake  on  page  276. 

Accuracy. — Results  good. 

DUcharge  measurements  of  Cache  Creek  at  Yolo^  Cal.f  during  the  year  ending  Sept.  30, 

1915. 

[Made  by  Charlas  Leldl.] 


Date. 

Gaee 
height. 

Dis- 
charge. 

Date. 

Oace 
hei3»t. 

Db- 
charge. 

Jan.  27 

Feet. 
2.34 
8.05 
5.72 

8ee.-ft. 
451 
4,440 
2,540 

June  15 

Feet 
2.fl0 
L02 

"^^7 

Feb. 15 

8ept.9 

12 

April 
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DaUy  disckarg€y  in  Hcond-feety  of  Ctuhe  Creek  at  Yohy  Cat.,  for  the  year  ending  Sept,  SO, 

1915. 


i>»y. 

Oct. 

Nov. 

Deo. 

7in. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1 

ao 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

22 
81 
40 
40 
40 

40 
40 
40 
40 
50 
50 

50 
60 
60 
72 
72 

83 
88 

88 
88 
88 

88 
66 
50 
50 
50 

50 

50 

15 
.0 
.0 

60 
60 
60 
60 
72 

72 
72 
72 
72 
73 

88 
88 
60 
60 
60 

40 
40 
40 
50 
fiO 

168 
208 
186 
168 
138 

188 
144 
169 
186 
186 

186 
186 
169 
154 
154 

169 
154 
138 
138 
138 
138 

124 
124 
124 
124 
138 

186 
283 
476 
2,180 
806 

565 

565 

542 

960 

1,240 

856 

610 
520 
432 
891 

850 
831 
831 
812 
8U 

812 
542 
5,780 
8080 
6,120 
8610 

6,970 
19,300 
13  700 
6,290 
4,840 

4,040 
8480 
9,180 
15,500 
8,160 

7,140 
5,330 
5,160 
4680 
4,530 

5,060 

6,120 
6,120 

5,560 
6,630 
6,460 
6,630 
6,800 

6,200 
5,800 
6,380 

5,480 
5,160 
4,840 
4,680 
4,440 

4,280 
4,040 
3,960 
3,880 
8,720 

8,560 
8,480 
8  400 
3,340 
8,240 

8,080 
3,000 
2,020 
2,760 
2,680 

2,600 
2,440 
2360 
2280 
2,310 

2,140 
2,210 
7,310 
6,390 
5,240 
4,840 

4,280 
3,960 
3,720 
3,560 
3;480 

8,240 
3,080 
2,920 
2,760 
2,680 

2,520 
2,440 
2,440 
2;280 
2,210 

2,140 
2,070 
2,000 
1930 
1,860 

1,860 
1,790 
1,720 
1,720 
1,720 

1,650 
1  580 
1,580 
1,510 
1,580 

1,510 
1440 
1,380 
1,440 
1,440 

1,380 
1,310 
1,250 
1,310 
1,720 

1,580 
1860 
1,720 
1580 
1,510 

1,440 
1380 
1,510 
1  440 
1,380 

1,310 
1,310 
1,250 
1,810 
1,260 

1,180 
1,180 
1,120 
1,060 
1,060 
998 

038 
938 
880 
834 
824 

824 
768 
714 
714 
661 

686 
610 
562 
517 
474 

482 

800 
370 
860 
850 

850 
330 
330 
810 
310 

810 
291 
291 
291 
291 

201 
272 
272 
254 
286 

218 
236 
350 
350 
310 

291 
254 
207 
183 
183 

166 
183 
300 
300 
207 

160 
186 
135 
135 
120 

141 
183 
150 
135 
135 
120 

120 
120 
106 
93 
79 

68 
68 
68 
68 
56 

47 
47 
88 
38 

47 

47 
47 
38 

88 
88 

80 
80 
80 
80 
22 

22 
22 
22 
15 
15 
15 

8.0 

2 

8.0 

3 

4.6 

4 

4.6 

5 

56 

6 

47 

7 

22 

8 

15 

9    

8.0 

10 

2.6 

11 

L2 

12 

.6 

13 

.6 

14 

.1 

15 

.1 

16 

.06 

17 

.06 

18 

.06 

19 

8.0 

38 

8.0 

21 

8.0 

32 

22 

23 

8.0 

34 

4.6 

35 

4.6 

36 

4.6 

27 

4.6 

28 

8.0 

39 

8.0 

30 

8.0 

31 

NoTi.~Dl9Charge  determined  from  two  ratliig  curves  ng  follows:  Oct.  21  to  Feb.  2.  fairly  well  defined; 
•Ftob.  3  to  Sept.  30,  well  defined  between  40  and  8,000  second-feet.    No  fiow  Oct.  1-20,  Nov.  19  and  20. 

Monthly  discharge  of  Cadie  Creek  at  YolOy  Cal,,  for  the  year  ending  Sept.  30 ^  1915. 


Mcmth. 


Disdiarge  in  second-feet. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

Jsnoary 

February 

March... 

^:::::::::: 

June 

July 

August 

September 

The  year 


50 

83 

202 

8,i)80 

19,800 

7«310 

4,280 

1,860 

038 

350 

120 

66 


ao 

.0 

40 

124 

8,480 

3.140 

1,510 

096 

291 

120 

15 

.06 


14.0 
60.5 
128 
1.200 
7.360 
3,780 
2.410 
1.370 
520 
207 
49.1 
9.16 


861 

8,600 

7,870 

73,800 

409,000 

220,000 

143.000 

84,200 

31,500 

12.700 

3.020 

545 


19,300 


1,3 


099,000 


FTTTAK  ORXSK  AT  WXVTXRa.  CAL. 

LocATioK. — JuBt  below  Southern  Pacific  Go.'s  railroad  bridge  at  Winters,  Yolo  Ck>unty, 
in  the  Rio  de  los  Putos  grant. 

Dbainaob  arba. — 805  square  miles. 

Records  available.— September  26,  1905,  to  September  30,  1915. 

Gaob. — Staff  in  five  sections  on  left  bank,  600  feet  below  bridge.  An  auxiliary  ver- 
tical staff  on  right  bank  is  used  for  low  water.  The  original  location  and  gage 
datum  have  been  maintained,  although  several  changes  in  sections  have  been 
made. 
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Discharge  mbasubements. — Made  from  cable  at  gage  or  by  wading. 

Channel  and  control. — Sand  and  gravel ;  somewhat  shifting.  Two  chAnnels  at  low 
water  but  the  left  channel  usually  carries  very  little  water. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  30.0  feet  at  8  a.  m. 
February  2  (discharge,  40,400  second-feet,  computed  from  extension  of  rating  curve, 
and  may  be  subject  to  error) ;  minimum  stage  recorded,  4.05  feet  at  4  p.  m.  October 
1  (discharge,  6  second-feet). 

1905-1915:  Maximum  stage  recorded,  39.0  feet  December  31,  1913,  from  flood 
marks  at  gage  (discharge,  60,000  second-feet,  computed  from  extension  of  rating 
curve,  and  may  be  subject  to  error) ;  no  flow  during  part  of  the  years  ending  Sep- 
tember 30,  1913  and  1914. 

Diversions. — ^There  are  several  small  diversions  for  irrigation  above  the  station. 

Regulation. — None. 

Accuracy. — Changes  a£fecting  the  rating  are  fairly  well  defined  by  discharge  measure- 
ments; results  fair. 

Ditcharge  measuremenU  o/Putah  Creek  at  Winters^  Cal.^  during  the  year  ending  Sept.  SO, 

1915. 

[Made  by  Charles  Leidl.] 


Date. 

hS^t. 

Charge. 

Date. 

heig^l 

Dfa. 
charge. 

Jan.  26 

Feet. 
5.53 
8.65 
6.78 

Sec-ft. 
355 
2.680 
746 

June  14 

Feet. 
6.34 
4.82 

Sec-ft. 
143 

Feb.  16 

Sept.8 

13 

Apr.  10 

Daily  discharge^  in  second-feet ,  of  Putah  Creek  at  Winters^  Cal.^for  the  year  ending  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

284 
327 
327 

284 
243 
264 
284 
2,830 

2,960 

i;800 

1,390 

'970 

825 

660 
690 
722 
755 
660 

570 
510 
510 
482 
455 

428 
400 
375 
850 
328 
305 

June. 

July. 

Aug. 

Sept. 

1 

13 

13 
18 

27 
.      27 

27 

68 
78 
89 
164 

272 
474 
256 
164 
124 

124 
208 
428 
428 
806 

272 
224 
150 
124 
124 

124 
124 
112 
112 
100 
100 

U 

89 
89 
178 

272 

685 

4,760 

?'SS 
1,020 

570 
1,400 
2,010 
3.100 
1,370 

930 
610 
435 
428 
886 

844 
344 

306 
272 
806 

306 
4,100 
10,200 
12,000 
5,420 
3300 

15,900 
39,400 
6,740 
5.530 
3,500 

8.500 
3,000 
11,600 
8.650 
6,190 

5,530 
4500 
4,000 
3,600 
3,000 

6,200 
11,300 
5,200 
8,800 
3,800 

2.140 
9,430 
5,200 
5,640 
4,100 

3,200 
2,800 
3,300 

2,600 
2,230 
1,960 
1,780 
1,690 

1.530 
1.450 
1,290 
1.240 
1,240 

1,130 

1^060 

985 

985 

960 

915 
880 
880 
848 
815 

782 
782 
750 
718 
685 

718 
718 
U,600 
5,530 
3380 
2,800 

2,240 
1,710 
1.550 
1,390 
1.240 

1,090 

1,060 

910 

770 

738 

672 
640 
580 
525 
525 

470 
470 
445 
420 
396 

372 
372 
350 
350 
827 

827 
306 
306 
806 
284 

305 
265 
245 
225 
208 

190 
190 
190 
190 
160 

160 
160 
160 
145 
130 

130 
130 
130 
130 
118 

118 
118 
118 
118 
105 

106 
105 
105 
94 
94 

94 
83 
83 
83 
73 

78 
73 
63 
63 
54 

54 
54 
45 
45 
45 

45 
44 
44 
44 
43 

42 
42 
42 
41 
40 

40 
40 
39 
88 
38 
38 

37 
36 
86 
36 
85 

34 
34 
34 
33 
82 

32 
32 
81 
30 
30 

30 
29 
28 
28 
28 

27 
26 
96 
26 
25 

24 
24 
24 
23 
22 
22 

22 

2 

21 

3 

30 

4 

20 

5 

20 

6 

19 

7 

18 

8 

18 

9 

18 

10 

18 

11 

18 

12 

11 

13 

11 

14 

11 

15 

11 

16 

11 

17 

11 

18 

6 

19 V 

20 

11 
11 

21 

11 

22 

11 

23 

11 

24 

11 

25 

11 

26 

11 

27 

11 

28 

11 

29 

11 

30 

u 

81 

Note.— Diaoharge  determined  from  six  racing  curves,  most  of  which  are  well  defined.  Discharge,  Feb. 
5-7  and  12-15,  estimated  by  comparison  with  record  of  flow  of  Cache  Creek  at  Yolo.  July  17  to  Sept.  6 
discharge  estimated,  owning  to  shifting  of  control. 
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Monthly  di9tharge  of  Putah  Creek  at  WirUen,  Cat.,  for  the  year  ending  Sept.  SO,  1915, 


MonUi. 


Discharge  in  teoond-lMt. 


IffcTimnm.    lllnlinnii(i-       Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October.... 
November.. 
December.. 

Jannary 

February... 
Marefa 

^::;:::: 

June 

July 

August 

September.. 


9 

6 

13 

9 

474 

13 

12,000 

89 

39,400 

2,140 

11,600 

685 

2,  MO 

284 

2,980 

243 

306 

94 

94 

38 

37 

22 

22 

6 

&9 
9.1 
157 
1.870 
«.770 
1,770 
705 
679 
155 
53.1 
29.5 
13.9 


The  year. 


39,400 


980 


550 

540 

9,650 

115,000 

376,000 

109,000 

42,000 

41,800 

9,220 

3,260 

1,810 

827 


710,000 


C. 
C. 
A. 
B. 
C. 
A. 
B. 
B. 
B. 
C. 
D. 
C. 


BBL  BIVBB  BASIN. 
MSL  BIVXS  AT  ■OOTXA,  CAL. 

Location. — In  sec.  18,  T.  1  N.,  R.  1  E.,  at  WUdwood  bridge,  about  one-half  mfle 
northeast  of  Scotia,  Humboldt  County.  Laribee  Creek  enters  about  14  miles 
above  and  Van  Duzen  River  7  miles  below  the  station. 

DsAiNAGB  ARBA. — Not  msasurod. 

Records  available. — December  15,  1910,  to  February  6,  1915. 

Gaob. — Sta£f  in  five  sections  read  twice  a  day  by  A.  Scatena.  Section  No.  1,  inclined, 
on  left  bank  under  bridge;  No.  2,  vertical,  spiked  to  right  bank  bridge  pier;  No.  3, 
vertical,  spiked  to  left  bank  bridge  pier,  downstream  side;  No.  4,  vertical,  spiked 
to  pile  of  left  bank  approach  to  bridge,  60  feet  back  of  No.  3;  No.  5,  vertical, 
spiked  to  a  small  redwood  tree.  The  gage  as  originally  installed  did  not  read 
below  10  feet.  It  was  located  at  about  the  present  location,  but  the  bridge  had 
not  been  built  and  the  place  was  called  Wildwood  Ferry.  A  low- water  section 
was  installed  and  washed  out  several  times.  All  sections  were  placed  in  their 
present  positions  October  13,  1914,  the  bridge  having  been  completed  shortly 
before.  The  datum  has  never  been  changed.  The  lowest  sections  of  gage 
washed  out  February  7,  1915.  • 

DiscHABOB  MBA8URBMBNT8. — Formerly  made  from  ferry  boat  or  by  wading;  now 
made  from  bridge. 

Channel  and  oontbol. — Solid  rock  and  gravel;  fairly  permanent. 

EziRBMBS  OP  DISCHABOB. — Maximum  stage  recorded  during  year,  55.5  feet  at  8  a.  m., 
February  2  (discharge,  290,000  second-feet,  computed  from  extension  of  rating 
curve  and  may  be  subject  to  error) ;  minimum  stage  recorded,  9.35  feet  at  6  p.  m., 
October  16  (discharge,  200  second-feet). 

1911-1915:  Maximum  stage  recorded,  55.5  feet,  February  2,  1915  (dischaige 
computed  from  extension  of  rating  curve,  290,000  second-feet);  minimum  stage 
recorded,  9.42  feet,  October  5  and  6,  1913  (discharge,  102  second-feet). 

DivBBsioNs. — ^None. 

Regulation. — None. 

AocuBACT. — Results  good,  except  for  extremely  high  stages.  Rating  curve  fairly 
well  defined  and  above  8,000  second-feet  it  has  not  changed  since  the  station  was 
established. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


Discharge  meatwremmU  of  Eel  River  at  ScoHay  CaL,  during  the  year  ending  Sept.  SO,  1918, 

[liade  by  Charles  Leidl.] 


Date. 

Oase 
height. 

Di9. 

chai^ 

Oct.  14 

Ftet. 
9.43 
9.42 

119 

14 

ao 

DaHy  discharge,  in  second-feet,  of  Eel  River  at  Scotia,  Cal.,for  the  period  Oct.  1, 1914,  to 

Feb.  6,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

F«b. 

1 

370 

310 

2,710 

1,000 

146,000 

16 

302 

318 

4,300 

35,600 

2 

370 

306 

2,420 

1,010 

2n,ooo 

17 

322 

306 

3,930 

27,600 

3 

360 

302 

4,550 

1,170 
5^340 

164,000 

18 

350 

302 

3,330 

14,400 

4 

340 

294 

10,000 

108,000 

19 

690 

296 

3,060 

9,650 

6 

322 

200 

12,800 

11,600 

90,400 

20 

1,290 

290 

1,970 

8,9SD 

6 

314 

284 

15,600 

30,600 

72,800 

21 

1,830 

287 

1,970 

^SS 

7 

306 

278 

14,800 

60,800 

22 

960 

284 

1,900 

8,300 

8 

296 

272 

19,000 

81,900 
65^600 

33 

564 

378 

1,830 

8,000 

9 

284 

266 

22,100 

34 

420 

375 

1,750 

8,000 

10 

275 

360 

27,600 

39,100 

26 

390 

372 

1,680 

7,700 

11 

233 

260 

21,200 

87,600 

38 

365 

263 

2,430 

13,800 

12 

222 

306 

12,800 

39,100 

27 

350 

260 

3,060 

53,000 

13 

214 

370 

8,600 

39,600 

38 

350 

284 

1^290 

43;  700 

14 

218 

425 

7,400 

79,300 

39 

330 

620 

1,170 

56,000 

16 

310 

340 

6,90a 

51,400 

30 

322 

1,610 

1,120 

68,000 

31 

314 

1,060 

79,800  j 

Note.— Discharge  determined  from  a  foirly  well  defined  rating  curve. 
Mmthly  discharge  of  Eel  River  at  Scotia,  Cal.,for  the  period  Oct.  1, 1914,  to  Feb.  6, 1915. 


Month. 


Discharge  in  aecond-feet. 


Maximum,  iiintw^ntn-      Mean, 


Ron-oCr 
(total  in 
acre-leet). 


Aoon- 
racy. 


October 

November 

December 

January 

February  1-6 


1,830 

1,610 

37,600 

81,900 

371,000 


303 

360 

1,060 

1,010 

73,800 


431 

350 

7,070 

32,100 

142,000 


36,500 

30,800 

435,000 

1,970,000 

1,690,000 


The  period. 


4,140,000 


MIDDLE  ESL  RIVER  VEAR  COVSLO,  OAL. 

Location.-— In  the  E.  J  sec.  36,  T.  23  N.,  R.  12  W.,  near  Covelo  ranger  station,  and 
about  6  miles  east  of  Covelo,  Mendocino  County.  Williams  Creek  enters  about 
half  a  mile  above  the  station. 

Drainage  area. — Not  measured. 

Records  available.— August  22,  1911,  to  September  30,  1915. 

Gaoe. — Staff  in  two  sections  on  left  bank,  about  one-four^  mile  west  of  ranger  sta- 
tion and  1  mile  below  bridge;  read  once  a  day  by  C.  W.  Brereton.  Several  changes 
in  sections  have  been  made,  but  original  location  and  datum  have  been  main- 
tained. 

Discharge  measuremekts.— Made  from  car  and  cable,  300  feet  above  gage. 

Channel  and  control. — Small  boulders  and  gravel;  fairly  permanent. 
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EzTRBMBS  or  DI80HAROE.— Maximum  stage  recorded  diuing  year,  25.0  feet  at  6  p.  m. 
February  1  (dischaige,  26,200  second-feet,  deCerminod  from  extension  of  rating 
curve,  and  is  subject  to  error);  minimum  stage  recorded,  6.9  feet  at  8  a.  m.  Sep- 
tember 12  (dischaige,  2.5  second-feet). 

19U-1915:  Maximum  stage  recorded  between  30  and  31  feet  at  4.30  p.  m.  De- 
cember 31,  1913  (discharge,  between  4i,500  and  47,100  second-feet).  Flood 
over  top  of  gage  and  washed  out  high-water  section.  Minimum  stage  recorded, 
6.9  feet  at  8  a.  m.  September  12,  1915  (discharge,  2.5  second-feet). 

DiVEBmoNS. — ^None. 

Rbgulation  .—None. 

AccinLACY. — Results  fair. 

OooPSEATioN. — Gage-height  record  furnished  by  United  States  Forest  Service. 

DMutrge  meagurements  of  Middle  Eel  River  near  Covelo,  Cal.,  during  the  year  ending 

Sept.  30,  1915. 

[Made  by  Charles  Leldl.] 


Date. 

Oace 
hei^t. 

Dla- 
charge. 

Oct.  10 

Feet. 
8.47 
8.44 

Sec-ft.^ 

10 

94 

Dailff  discharge,  in  ucond-feet,  of  Middle  Eel  River  near  CovelOy  Cal.^/or  the  year  ending 

Sept.  SO,  1915. 


D»y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 

S. 
4. 

5. 

C. 

7. 

8. 
9. 
10. 

a. 
u. 
a. 

14. 
U. 

1ft. 
17. 

to. 

21. 
22. 
S. 
21. 
J5. 

IB. 

r. 

s. 

9. 

n. 
a. 


14 
14 
14 
14 
14 

14 
10 
10 
16 
34 

51 
38 
S2 
22 
22 

22 
51 
104 
618 


214 
140 

78 
68 
50 

61 
44 
41 

38 
38 
41 


38 

38 
88 
38 
27 
27 

32 

27 
120 
120 

90 


97 
162 


310 
260 


244 


310 
260 


260 
229 
200 
162 
120 

120 
130 
130 
140 
140 

120 
167 
158 
140 
130 

180 
140 
120 
130 
140 
144 


140 
140 
484 

646 
500 

1,390 
890 

3,810 
826 
704 

675 
1,310 
4,250 
3,050 
1,470 

890 


764 
704 

646 
536 

484 
484 
484 

590 
955 
2,110 
3,670 
4,260 
6,360 


36,300 
6,530 
o5,770 
06,010 
4,350 

3,130 
3,060 
7,430 
05,630 
o3,830 

3,040 
1,730 
1,540 
1,540 
3,150 

3,860 
6,530 
3,810 
3,390 
3,730 

3,040 
3,490 
3,730 
3,860 
3,990 

3,370 
3,150 
1,930 


o3,430 
03,480 
3,530 
4,100 
3,050 

3,390 
3,390 
3,390 
3,350 
3,990 

3,730 
3,610 
3,610 
3,490 
3,370 

o3,640 
03,710 
02,880 
o3,050 
o3,220 

3,390 
3,390 
3,120 
2,610 
2,150 

2,040 

1,820 

2,730 

02,570 

02,410 


02,300 
02,110 
1,960 
ol,810 
ol,660 

ol,510 
1,360 
1,360 
6,190 

10,700 

8,330 
4,870 
3,120 
2,860 
2,610 

2,150 
o3,130 

4,100 
o3,810 
o3,530 

o3,330 
o3,040 
o3,6S0 
3,370 
1,040 

3,150 
3,730 
3,730 
3,610 
03,450 
02,300 


3,160 
3,040 
1,730 
1,540 
1,730 

ol,730 
1,730 
1,440 
1,380 
1,130 

800 
830 
750 
685 
685 

750 
o710 
o680 
O650 


O580 
0558 
0537 
0497 
0407 

0437 
407 
407 
407 
407 


o370 
0333 
0396 
•350 
0333 

ol87 
151 
151 
151 
133 

133 
115 
115 
115 
116 

107 
107 
107 
99 
93 

85 

79 
73 
68 
68 


18 
18 
16 
16 
U 

t3 

9.7 
7.6 
6.6 
6.5 

3.9 

3.5 

o3.5 

04.5 

o5.5 

06.6 
7.5 
8.6 
9.7 
9.7 

9.7 
9.7 
9.7 

13 

13 

13 
13 
13 
13 
13 


o  Interpolated. 

Note. — Discharge  determined  from  two  rating  curves  applicable  as  follows:  Oct.  1  to  Feb.  1,  well-defined 
Wow  8J00O Moond-fset;  Feb.  3  to  Sept.  30,  not  well  defined.  Discharge  Jan.  1  and  3  estimated  by  oompari- 
sctt  wfthE«l  River  at  SooUa. 
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Monthly  dikharge  of  Middle  Eel  River  near  Covelo,  Cal.y/or  the  year  ending  Sept  SO,  1916, 


Month. 


Discharge  in  seoood-feet. 


Majdmum. 


ICinimam. 


Mean. 


Run-off 
(total  in 
acre-feet). 


Aoco- 
racy. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year, 


OlS 

120 

310 

6,360 

26,200 

8,330 

4,100 

10,700 

2,150 

370 

46 

18 


14 

22 

97 

140 

1,640 

1,360 

1,820 

1,040 

407 

46 

20 

2.5 


71.6 
48.0 
1S3 
1,480 
4,270 
2,840 
2,940 
3,120 
946 
130 
27.7 
;   9.77 


26,200 


2.5 


1,320 


4,400  B. 
2,860  B 


11,300 
91,000 
237,000 
175,000 
175,000 
192,000 
56,300 
7,090 
1,700 


B. 
B. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 
C. 


955,000 


KLAMATH  BIVEB  BASIN. 
WnXIAMSOS  BXVSR  AT  OHILOQinH,  OBXO. 

Location.— In  the  NW.  }  sec.  3,'T.  35  S.,  R.  7  E.,  at  highway  bridge  about  600  feet 
above  mouth  of  Sprague  River  and  one-half  mile  southwest  of  Chiloquin,  Klamath 
County. 

Drainaob  area. — 1,260  square  miles. 

Records  available.— July  25,  1911,  to  September  30,  1915. 

Gaoe. — ^Vertical  staff  on  upstream  side  of  right  abutment  of  wagon  bridge,  except 
March  29  to  July  16, 1915,  when  a  temporary  gage  on  downstream  side  of  abutment 
was  used.  Gage  read  once  practically  every  day  up  to  June  30,  1915,  and  about 
twice  a  week  iJiereafter  by  United  States  Indian  Service  employees. 

Discharge  measurements. — ^Made  from  upstream  side  of  wagon  bridge;  measuring 
conditions  poor  on  account  of  rough  bottom  and  irregular  velocities. 

Channel  and  control. — Rocks  and  gravel;  practically  permanent,  A  second 
channel  to  the  left  of  the  main  channel  always  carries  some  water;  banks  low  and 
subject  to  overflow  at  extremely  high  stages. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  5.30  feet  March 
27  to  31  and  April  4  and  6  (discharge,  1,420  second-feet) ;  minimum  stage  recorded, 
3.80  feet  August  20,  21,  and  30,  and  September  12  and  16  (discharge,  370  second- 
feet). 

1911-1915:  Maximum  stage  recorded,  6.6  feet  April  16,  1913  (discharge,  2,520 
second-feet);  minimum  stage  recorded,  3.80  feet  August  and  September,  1915 
(discharge,  370  second-feet). 

Winter  flow. — Stage  discharge  relation  unaffected  by  ice  as  most  of  the  water  comep 
from  springs. 

Diversions. — ^Practically  none. 

Regulation  . — None. 

Accuracy. — Results  good. 

Cooperation.— Field  data  furnished  by  United  States  Indian  Iiiigation  Service, 
H.  W.  Hincks,  project  engineer. 
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DiiAanfe  meaauremefUi  cf  WiUiamion  River  at  CkUoquiny  Oreg,,  during  the  year  endiny 

Sept,  SO,  1915, 


Dito. 

lUdeby- 

bSSTt 

ohMge. 

Dl^. 

lUdeby- 

bc!^. 

Dlt- 

Oct.  29 

F.F.Henahaw 

BostwickandBultani.. 
F,  Ft  Hmifhtv...,, 

4.25 
£.30 
4.07 

1,4W 
476 

Juno  27 
Aug.  26 

F.F.H*™**^ 

FiML 
4.04 
8.81 

^^ 

Apr.    6 
Judo  2ft 

N.  Boftwlck 

872 

DttQy  disdutrge,  m  teoond-feet,  of  WiUiamion  River  at  ChUoquin,  Oreg,,/or  the  year  ending 

Sept.  SO,  1915, 


Dmy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Auf. 

8.P.. 

1 

610 
610 
610 
610 
610 

510 
610 
610 
610 
610 

610 
610 
610 
610 
610 

610 
610 
686 
686 
686 

686 
686 
566 
585 
585 

686 
685 
585 
585 
686 
685 

685 

686 
686 
636 
636 

636 
636 
636 
636 
635 

686 
636 
635 
636 
690 

686 
635 
636 

690. 
636 

690 
690 
690 
690 
690 

690 
690 
690 
688 
686 

688 
690 
690 
690 
690 

690 
690 
690 
690 
690 

690 
690 
690 
690 
690 

686 
635 
686 
636 
610 

685 
686 

685 
585 
685 

585 
585 
686 
685 
685 
585 

586 
586 
686 
686 
685 

685 
585 
585 
686 
685 

685 
686 
585 

646 
616 

646 
646 
646 
645 
546 

646 
646 
646 
646 
646 

646 
646 
685 

546 
646 
646 

586 

646 
586 

646 
646 

646 
646 
646 
646 
646 

646 
646 
646 
646 
646 

685 
686 
685 
685 
686 

586 
686 
686 
585 

686 

686 
636 
685 

685 
690 
685 
686 
690 

690 
690 
760 
750 
750 

750 
750 
760 
820 
820 

890 

070 

1,010 

1,060 

1,140 

1,230 
1,320 
1,320 
1340 
1,870 

1,400 
1  420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,420 
1420 
1  420 
i:420 

1,420 
1,890 
1,350 
1,320 
1,290 

1,260 
1,280 
1,140 
1,140 
1,140 

1,140 
1  140 
1,140 
1,060 
1,060 

970 
970 
970 
970 
970 

970 
890 
850 
810 
810 

810 
810 
810 
810 
810 

810 
810 
740 
740 
717 

694 
670 
670 
670 
670 

670 
670 
670 
670 
670 

670 
670 
670 
670 
670 

670 
610 
670 
610 
<H0 
610 

610 
610 
610 
610 
650 

6S0 
650 
6S0 
650 
6S0 

625 
525 
525 
525 
535 

525 
625 
526 
612 
500 

500 
500 

500 
500 
500 

485 
470 
470 
470 
470 

470 
470 
470 
470 
470 

470 
465 
465 

462 
460 

465 

460 
447 
446 
442 

442 
442 
442 
442 
437 

431 
426 
430 
426 
422 

418 
416 
413 
410 
406 
406 

404 
403 
406 
410 
410 

400 
406 
407 
406 
406 

406 
400 
398 

895 
392 

890 
386 
382 
376 
370 

870 
872 
874 
378 
378 

874 
878 
872 
871 
870 
878 

876 

2 

878 

3 

878 

4 

878 

5. 

878 

6. 

878 

7 

878 

8. 

374 

9 

0 

873 
372 

11 

871 

12 

870 

18 

372 

14 

876 

14. 

878 

16 

870 

17 

372 

18 

876 

19 

878 

20 

878 

21 

378 

22 

378 

21 

878 

21 

878 

25. 

378 

26 

878 

27 

378 

28 

878 

29 

378 

30 

878 

31...:;;.;:::::: 

Note.— Dbcharse  determined  from  two  weU-deflned  rating  curves  applicable  Oct.  1  to  Apr.  6  and  Apr. 
7to8ept.30. 

Monthly  dieduxrge  of  Williameon  River  at  Chiloquin,  Oreg,y/or  the  year  ending  Sept,  SO, 

1915, 


Montb. 

Diflcharge  in  Moond*feet. 

Run-off 
(total  in 
acre-leet). 

Accu- 

Mi^xlmmn- 

Minimum. 

Moan. 

racy. 

October 

685 

690 
600 
586 

636 
1,420 
1  420 
810 
610 
470 
410 
878 

610 
586 
586 

645 
545 
636 

810 
610 
470 
406 
370 
370 

644 
660 
641 
563 
672 
096 
1,160 
701 
627 
443 
389 
376 

33,400 
38,700 
39,400 
34,600 
31,700 
61,400 
68,400 
43  100 
31,406 
27,200 
23,900 
22,400 

B. 

B. 

Demnbtr 

B. 

Jttmarv    .       

B. 

iScSy.:.::::.. ....:..... ................ 

B. 

ifirdi          ■  ■  ■  • 

B. 

April 

B. 

M^ 

B. 

jS::;::::::::::::::::;::::::::: :.::: : 

A. 

July 

A. 

ASoit;;:::;:::;;;;;;;;;;:;:;;;;;;;. :;::::. ::;::.. 

A. 

%Jlffnbfr         

A. 

Tbeyear 

1,420 

870 

620 

456,000 
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17PPSB  KLAMATH  LASZ  VXAR  KLAMATH  FALLS.  OmM^. 

Location.— In  sec.  30,  T.  38  S.,  K.  9  E.,  at  the  outlet  of  Upper  Klamath  Lake,  about 

2  mileB  ncHrthwest  of  Klamath  Falls,  Klamath  County. 
Records  ayaiulblb.— May  28  to  October  22, 1904;  January  7, 1906,  to  Septmiber  30, 

1915. 
Gaob.— Friez  water-stage  recorder  since  February  16, 1906;  vertical  staff  prior  to  that 

date.    Zero  of  gage  is  4,136.13  feet  above  sea  level.    Observer,  GraJiam  Keihl. 
Extremes  of  stage. — ^Maximiun  stage  during  year  from  water-stage  recorder,  6.79 

feet  at  9  p.  m.  April  29;  lowest  stage  from  water-stage  recorder,  3.66  feet  at  9  p.  m. 

August  15,  when  a  strong  south  wind  held  the  water  back. 
Fluctuation. — (Jage  heights  are  very  much  affected  by  the  wind.    The  water  is 

lowered  near  the  outlet  when  the  wind  blows  from  the  south  and  is  raised  as  much 

above  its  normal  level  when  the  wind  is  in  the  opposite  direction.    There  is  a 

periodic  oscillation  when  the  wind  blows  for  any  length  of  time. 
Cooperation. — Since  May,  1909,  this  station  has  been  maintained  by  United  States 

Reclamation  Service. 

Daily  gage  height,  in  feet,  of  Upper  Klamath  Lake  near  Klamath  Falls ,  Oreg.,/or  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

-Sept. 

1 

4.36 
4.36 
4.50 
4.60 
4.62 

4.65 
4.65 
4.65 
4.70 
4.65 

4.75 
4.75 
4.72 
4.72 
4.68 

4.44 

4.60 
4.64 
4.85 

4.88 

4.84 
4.83 
4.81 
4.72 
4.76 

4.76 
4.78 
4.77 
4.76 
4.62 
4.36 

4.42 
4.60 
4.68 
4.66 
4.72 

4.85 
4.82 
4.84 
4.87 
4.90 

4.90 
4.90 

**i*85* 
4.90 

4.90 
4.95 
5.00 
5.00 
5.00 

4.85 
4.80 
4.82 
4.85 
4.85 

4.85 
4.78 
4.72 
4.90 
4.91 

4.91 
6.15 
5.10 
5.00 
4.74 

4.85 

4.85 
4.85 
4.85 
4.86 

4.85 
4.80 
4.88 
4.82 
4.82 

4.84 
4.84 
4.84 
4.85 
4.85 

4.85 
4.85 
4.85 
4.85 

4.86 

4.85 
4.85 
4.85 
4.85 
4.85 
4.85 

4.85 
4.85 
4.85 
4.85 
4.85 

4.85 

4.86 
4.90 
4.90 
4.90 

5.10 
4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 
4.85 

4.85 
4.85 
4.85 
4.85 
4.85 

4.85 
4.87 
4.90 
4.90 
4.90 
4.90 

5.00 
5.11 
6.00 

**6.*66* 

5.50 
5.48 
6.60 
5.80 
5.78 

5w60 
5.64 

5.71 
5.83 
<V.14 
5.92 
5.68 

5.60 
5.59 

5.60 

5.25 

4.05 
4.06 

2 

3 

4.30 
4.35 

4.06 

4 

4.00 

5 

4.90 

4.01 

0 

4.96 
6.02 
6u02 
5.00 
5.00 

5.00 
5.00 
5.00 

'6.66* 

5.06 
6.05 

5.00 
5.03 
5.01 
6.05 
5.05 

5.05 
5.04 
6.00 
5.06 
5.10 

5.14 
5.20 
6.20 
5.20 
5.20 

5.90 

4.06 

7 

3.07 
4.04 
4.04 
4.07 

4.10 
4.10 
4.10 
4.10 
4.08 

4.U 
4.12 
4.09 
4.08 
4.03 

4.06 
4.07 
4.06 
4.10 
4.05 

4.03 
4.03 

4.00 

8 

4.90 
5.10 
5.23 

5.20 

4.06 

9 

4.10 

10 

4.^5 

4.16 

11 

3.96 

13 

4.75 

4.03 

13 : 

3.96 

14 

"5.'i6" 
5.02 

4.80 
4.70 

3.96 

16 

4.08 

1« 

4.00 

17 

4.20 

S.96 

18 

4.00 

19 

4.68 
4.85 

4.75 
4.79 
4.72 

'*4.'25* 
4.19 
4.12 

4.03 

ao 

5.80 

5.84 
5.78 
5.65 
6.35 
6.50 

5.10 

5.20 
5.20 
5.30 
5.80 

4.00 

21 

4.04 

22 

23 

24 

8.80 

25 

8.63 

26 

5.29 

4.40 

A06 

27 

6.06 
5.05 

5.20 
5.42 
5.50 
6.45 
5.53 

All 

28 

5.70 
6.20 
6.12 

A 10 

29 

5.15 
5.20 
5.21 



A06 

30 

4.06 

aS 

31 

4.06 

Lnrx  &XVSB  at  klakath  falls,  obxo. 

Location.— In  the  NW.  i  sec.  32,  T.  38  S.,  R.  9  E.,  500  yards  upstream  from  county 
bridge  over  Link  River,  at  Klamath  Falls,  Klamath  County,  11  miles  below  the 
outlet  of  Upper  Klamath  Lake,  and  immediately  above  the  head  of  Lake  Ewanna. 

Drainage  area.— 3,110  square  miles. 

Records  available.— May  15,  1904,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  on  left  bank,  about  500  yards  above  bridge  in 
NW.  J  sec.  32;  elevation  of  zero  is  4,080.0  feet  above  sea  level.    Friez  recorder  on 
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(^podte  bank  and  a  little  farther  upetream  was  used  June  6, 1908,  to  August  30, 
1912.  A  chain  gage  on  the  bridge  has  been  read  daily  since  1904,  and  has  been 
used  for  obtaining  the  dischaige  for  periods  when  gage  heights  are  not  available 
for  the  other  gage.    Observer,  Myrtle  Ess. 

Discharge  mbasurbmbnts. — ^Made  from  bridge. 

Channel  and  control.— Rocks  and  bouldws  in  rapids;  clay  and  sand  at  bridge. 
The  control  for  the  gage  is  evidently  permanent  and  water  from  the  tailrace  of  the 
California-Oregon  Power  Co/s  plant,  which  enters  the  river  opposite  the  gage, 
appears  to  affect  gage  heights  in  the  same  manner  as  if  it  came  down  the  river 
channel.  The  stage-discharge  relation  of  the  chain  gage  is  affected  by  backwater 
from  Lake  Ewanna,  especially  when  the  wind  is  blowing. 

EzTRBHBS  OF  DISCHARGE. --Maximum  stage  during  year  from  water-stage  recorder, 
7.29  feet  at  12  m.  April  29  (dischaige,  3,960  second-feet);  minimum  stage  during 
year  and  since  September,  1912,  4.75  feet  at  9  a.  m.  August  15  (dischaige,  655 
second-feet). 

1904-1916:  Maximum  stage,  7.30  feet  at  gage  at  bridge  May  12,  1904,  deter- 
mined May  15,  1964,  from  high-water  marks  (dischaige,  9,400  second-feet); 
minimum  stage  is  due  to  effect  of  wind  on  Upper  Klamath  Lake,. and  river  is  said 
to  have  gone  nearly  dry  at  times. 

Winter  flow.— Stage-discharge  relation  not  affected  by  ice. 

Diversion.— The  main  or  ''A"  canal  of  the  Klamath  project  of  the  United  States 
Keclamation  Service  diverts  from  Link  River  immediately  below  the  lower  end  of 
Upper  Klamath  Lake.  For  record  of  this  diversion  see  page  — .  Some  water  is 
also  diverted  for  irrigation  from  the  tributaries  to  Upper  Klamath  Lake,  but 
the  total  run-off  is  as  yet  practically  unaffected. 

RBGULATioN.--The  only  artificial  regulation  is  caused  by  operation  of  power  plant 
and  is  small.    Marked  natural  fluctuations  are  caused  by  effect  of  wind  on  Upper 
.  Klamath  Lake. 

AocuRAOT.— Results  good. 

GooPBRATioN.--Mo6t  of  field  data  furnished  by  United  States  Reclamation  Service, 
J.  G.  Gamp,  project  engineer. 

Difdmgt  meofuremenU  of  Link  River  at  KkmuUh  FaUi,  Oreg,^  during  the  year  ending 

Sept.  SO,  1915, 


Date. 

Madaby- 

hS^t. 

Db. 
oliarga. 

Data. 

Madaby— 

i:^t. 

Dia- 
ofaarga. 

Oct.  » 
A,..« 

F.F.Henalmw 

Hnnq^ny^  Hugbas. . 

FetL 
6.70 
«.74 
0.50 
0.88 

8  060 
2,810 
2,320 

Xana    0 
July  81 
Aug.  25 

C.  P.  Hughes 

H.  W.  Humphrty 

A.  R.  Leavltt.... 

rut. 

6.02 
6.04 

821 
Oil 

Itoy  1 

do 
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Daily  discharge f  in  second-feet,  of  Link  River  at  Klamath  Falls,  Oreg.,for  the  year  ending 

Sept.  SO,  1916. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May, 


JniM. 


Inly. 


Aug. 


Otfft, 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

U, 
13. 
13. 
14. 
16. 

1ft. 
17. 
18. 
19. 

ao. 

21. 
23. 
23. 
24. 
35. 

36. 
37. 
38. 
39. 
30. 
81. 


1,110 
1,060 
1,110 
1,210 
1,380 

1,380 
1,280 
1,300 
1,250 
1,160 

1,290 
1,340 
1,380 
1,450 
1,390 

1,830 
1,000 
1,340 
1,180 
1,480 

1,480 
1,580 
1,610 
1,610 
1,610 

1,000 
1,600 
1,600 
1,600 
1,530 
1,450 


1,480 
1,560 
1,640 
1,640 
1,710 

1,790 
1,710 
1,600 
1,680 
1,680 

1,600 
1,580 
1,710 
1,710 
1,740 

1,740 
1,750 
1,740 
1,740 
1,740 

1,740 
1,740 
1,740 
1,770 
1,770 

1,740 
1,350 
1,540 
1,660 
1,600 


1,600 
1,710 
1,710 
1,600 
1,740 

1,740 
1,740 
1,750 
1,740 
1,880 

1,930 
1,930 
1,920 
1,920 
1,920 

1,910 
1,900 
1,940 
1,940 
1,940 

1,940 
1,940 
1,920 
1,920 
1,990 

1,920 
1,990 
1,920 
1,870 
1,870 
1,870 


2,070 
2,210 
2,210 
2,000 
2,000 

1,970 
1,940 
1,960 
1,970 
1,970 

1,970 
1,970 
1  970 
1,970 
1,970 

1,940 
1,970 
2,000 
2,000 
2,000 

3,000 
3,000 
3,000 
3,070 
3,070 

3,070 
3,070 
3,140 


3,310 
3,140 
3,140 
3,310 
3,140 


3,600 
3,730 
3,880 
3,960 
8,080 


3,140    3,880 


3,140 
3,140 
3,140 
3,140 

3,140 
3,140 
3,140 
3,070 
3,070 

3,140 
3,310 
3,310 
3,310 
3,380 

2,430 
2,430 
2,500 
3.580 
3,580 

3,360 
3,300 
3,500 
3,580 
2,660 
2,580 


2,880 
3,960 
3,030 
8,030 

3,030 
3,110 
3,350 
3,190 
3,110 

3,030 
3,030 
3,960 
3,960 
3,960 

3,030 
3,960 
3,880 
3,800 
3,800 

3,880 
3,880 
3,800 
3,350 
3,190 


3,140 
3,140 
3,140 
3,140 
3,000 

3,060 
3,000 
1,960 
1,910 
3,380 

1,990 
1,640 
1,710 
1,660 
1,960 

'l,800 
1,770 
1,680 
1,580 
1,480 

1,490 
1,430 
1,360 
1,450 
1,360 

1,330 
1,380 
1,350 
1,250 
1,220 


1,310 
1,310 
1,330 
1,330 
1,380 

1,310 
1,180 
1,350 
1,280 
1,250 

1,230 
1,250 
1,230 
1,130 
1,130 

1,130 
1,090 
1,050 
1.060 
1,020 

1,000 
960 
920 
910 

1,000 

964 
907 
859 
795 

874 


885 
882 
882 

889 
823 

900 

910 
945 
960 
963 

1,000 
960 
960 
922 
906 

960 
973 
960 
960 
886 

855 

810 
803 
810 
846 


864 

900 

1,000 

855 


935 

g» 

862 
8«6 


973 
906 

923 
970 

846 
880 
825 
810 
909 

860 
864 
860 
863 
855 


8B0 

973 

1,100 

940 

930 
948 
983 
910 
930 


Note.— Discharge  determined  fk-om  a  ratine  curve  well  defined  between  800  and  4,000  second-feet.  Dla- 
charge.  Mar.  28  to  Apr.  2,  May  2-10,  and  May  17-21,  computed  from  readings  on  chain  gage  at  bridge. 
Di8(marge,  June  1-3,  5-8,  and  16-18  interpolated,  as  recorder  was  not  working.  Discharge,  July  18  to 
Aug.  20  and  Sept.  1-^,  determined  by  use  oC  discharge  integrator;  Aug.  21-31,  by  applymg  to  rating 
table,  one  daily  reading  of  gage. 

Monthly  discharge  of  Link  River  at  Klamath  Falls,  Oreg.  Jar  the  year  ending  Sept.  30, 1915. 


Month. 


Discharge  in  second-feet. 


IfftTtfnmn-    Iflwttif^iinBT       MflUL 


Run-ofT 
(totalin 
aor»4eet). 


Aoen* 
racy. 


October... 
November. 
December. 
January... 
February.. 
March 

^:::::: 

June. 

July 

The  year 


1,610 
1,770 
1,940 
2,000 
2,210 
2,660 
3,350 
2,880 
2,280 
1,280 
1,000 
1,100 


3,350 


1,000 

1,350 

1,600 

1,800 

1,940 

3,070 

3,660 

3,140 

1,330 

795 

803 

810 


1,870 
1,680 
1,860 
1,990 
3,030 
3,380 
3,980 
3,410 
1,730 
1,090 
904 
901 


796 


1,760 


84,300 
100,000 
114,000 
119,000 

m,ooo 

140,000 
177,000 
148,000 
103,000 
67,000 
56,600 
63,600 


1,370,000 
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Toial  monthly  dMwrge  of  Link  River  at  Kktmath  FallSy  Oreg,,  inducting  **A* 
for  the  year  ending  Sept,  SOy  1916. 


canal 


Month. 


Diflchtfge  in  seooiid4Bet 


^^Tf^tHfWII . 


RtUHlff 

(total  in 

•ora4Bet). 


Aoco- 
racy. 


October... 
November. 
December. 

February.'! 
Mtfch 

figH;::::: 

Jane. 

Jvij 

Doer. 

The  year 


1,010 
1,770 
1,940 
2,000 
3,310 
2,000 
3,430 
2,070 
3,030 
1,490 
1,160 
1,150 


1,000 
1,850 
1,000 
1,800 
1,040 
3,070 
2,000 
2,800 
1,510 
1.130 
913 
860 


1,870 
1,080 
1,800 
1,980 
3,030 
3,380 
3,000 
3,510 
3,090 
1.380 
1,050 
055 


84,300 
100,000 
114,000 
119,000 
113,000 
140,000 
179,000 
154,000 
131,000 
78,700 
04,000 
50,800 


3,420 


860 


1,830 


1,330,000 


KLAMATH  &IVSB  AT  8PSM0SB  BMXDOS,  VXAM 


O,  OBXO. 


Location. — In  sec.  32,  T.  39  S.,  R.  7  E.,  at  highway  bridge,  about  a  mile  below 
Spencer  Creek,  6  miles  below  former  station  at  KenO;  and  18  miles  west  of  Kla- 
math Falls,  Klamath  Ck>unty,  on  road  to  Ashland. 

Drainaob  abba. — Not  measured. 

Rkoords  available.— October  7,  1913,  to  September  30,  1915.  Records  at  Keno, 
May  31,  1904,  to  December  31, 1913,  gave  results  smaller  by  the  small  flow  con- 
tributed by  Spencer  Creek. 

Gage.— Vortical  staff  near  upstretfm  end  of  first  concrete  pier  at  east  end  of  bridge; 
read  6  times  a  week  until  June  30,  1914,  and  3  times  a  week  thereafter.  Gage 
readers,  Mattie  £.  Foster  and  Bertha  Spencer. 

DiBOHABOB  MBASUBBMBNT8.— Made  from  upstream  side  of  wagon  bridge  or  by  wad- 
ing at  low  water.  The  bridge  is  supported  by  bents  20  feet  apart,  center  to 
center,  resting  on  concrete  footings  about  2  feet  wide  and  extending  above  high- 
water  stage.  The  upstream  end  of  these  piers  is  immediately  under  the  upstream 
handrail.  The  meter  has  generally  been  suspended  from  the  upstream  projec- 
tion of  certain  floor  beanis  where  velocities  have  not  been  influenced  by  the 
piers.    Measurements  by  wading  have  been  made  just  above  the  bridge. 

Channel  and  coNTBOL.^Heavy  gravel  and  boulders;  practically  permanent;  bed 
very  even. 

EzTRBMBa  OP  DiscHABOB.— Maximum  stage  recorded  during  1914,  2.42  feet  April 
21  (discharge,  5,130  second-feet);  minimum  stage  recorded,  0.03  foot  September 
12  (discharge,  963  sec6nd-feet).  Maximum  stage  recorded  during  1915,  1.42 
feet  April  15  (dischaige,  3,110  second-feet);  minimum  stage  recorded,  —0.10 
foot  Augujt  10,  21,  26,  September  2,  7,  9, 11,  and  14  (discharge,  830  second-feet). 
1904-1915:  Maximum  stage  recorded  at  Keno,  15.3  feet  about  May  10,  1904, 
from  high-water  marks  observed  May  31  (discharge,  9,250  second-feet);  minimum 
stage  at  Keno,  11.5  feet  October  2,  1908  (discharge,  730  second-feet).  Stage- 
dJBchaige  relation  varied  considerably  at  the  Keno  station.  The  lowest  discharge 
obtained  as  the  result  of  a  current-meter  measurement  was  680  second-feet 
(stage,  12.0  feet)  November  3,  1905. 

WiNTBR  FLOW. — Stage-discharge  relation  not  affected  by  ice. 
786*— 18— wsp  411 19 


Digitized  by 


Google 


290 


SURFACE   WATEB  SUPPLY,  1916,  PART  XI. 


DivBRSiONS. — Only  a  small  quantity  of  water  diverted  below  Klamath  Falls  station. 
At  times  water  finds  its  way  into  Lower  Klamath  Lake  through  Klamath  Straits; 
at  other  times  the  flow  is  into  the  river.  Much  of  the  winter  flow  of  Lost  River 
is  diverted  into  Klamath  River  between  Klamath  Falls  and  Keno  stations.  (See 
p.  309.) 

Regulation. — Some  natural  regulation  is  caused  by  effect  of  wind  on  the  wide  flat 
stretches  of  the  river  above  Keno. 

AccuBACT. — Results  only  iair  on  account  of  lack  of  daily  readings,  diurnal  fluctua- 
tions, and  lack  of  measurements  at  highest  stages  in  1914. 

GooPBBATiON. — Field  data  furnished  by  United  States  Reclamation  Service,  J.  G. 
Gamp,  project  engineer,  Klamath  project. 

Discharge  measwremtnU  of  Klamath  River  at  Spencer  Bridge  near  Keno^  Greg.,  during  the 
period  Sept.  S,  191Sy  to  Sept.  30, 1916, 


Date. 

Madeby- 

Oace 
heigbt. 

Dis- 
charge. 

Date. 

Madeby- 

A. 

Dte- 
charge. 

1913. 
Sept.  3 
Oct.     6 
24 

1914. 

Leland  If  osier 

Feet. 

0.60 

.40 

.45 

.11 
.14 
.11 

Sec.^ft. 
1,700 
1,470 
1,540 

889 
862 
868 

Nov.    7ft 

1915. 
Apr.  12 
June  17 
July  31 
Sept.   86 

Henahaw  &  Mosier 

Hom^rey^  Hughes. . 

Feel. 
0.60 

1.32 

.72 

.00 

-.10 

-.10 

n4 

2,  MO 
1  940 

do 

do 

C.E.Maxwell 

Aug.  31a 

Sept.    la 

23o 

do 

H.W.Humphrey 

A.R.Leavltt 

860 

do 

do 

823 
834 

a  Measurements  improperly  made  and  results  uncertain. 
b  Measured  by  wading  Just  above  bridge. 
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Dmkf  diaekarge,  m  Meoond-feei,  of  Klamath  Rivfr  at  Spencer  Bridge,  near  Keno,  Oreg. , 
for  the  years  ending  Sept,  30, 1914  and  1915. 


Vmy. 

Oct. 

Nov. 

Dm. 

Jm. 

Feb. 

Mar. 

Apr. 

Uay, 

June. 

July. 

Aug. 

Sept. 

ims-14. 
1 

1,560 
1,660 
1,610 
1,660 
1,560 

1,600 
1,600 
1,680 
1,660 
1,700 

1,600 
1,660 
1,760 
1,700 
1,700 

1,600 
1,760 
1,780 
1,740 
1,750 

1,730 
11760 
1,810 
1,830 
1,840 

1,860 
1,810 
1,810 
1,810 
1,860 

1,840 
1800 
1,860 
1860 
1,870 

1,870 
1,870 
1,870 
1,870 
1,800 

1,800 
l,0fi0 
1,020 
1,800 
1,900 

1,890 
1,860 
1,890 
1060 
1,940 

1,090 
1,970 
2,000 

2,000 

1,970 
2,020 
2,060 
2,020 
2^120 
2,530 

1,700 

2,420 
2,570 
2,640 
2.710 
2.890 

2,780 
?780 
2,820 

r^ 

2,800 
2,760 
2,710 
2,760 
2,750 

2,750 
2,760 
2,750 
2,850 
2,940 

2,940 
8,000 
8,070 
3,020 
2,980 

8,410 
8,410 
8,830 
3,870 
8,290 
8;840 

8,390 
3,290 
8,410 
8,200 
8,200 

8. 250 
8,220 
8,200 
8,210 
3,210 

8,200 
8,200 
3,180 
3,180 
8,180 

8,180 
8,180 
8,250 
8,270 
8,270. 

8,270 
8,270 
3,270 
8,270 
3,270 

3,330 
8,270 
8,340 

Mi2 

3,390 
3.430 
3,430 
3,450 

3,490 
3;  MO 
3,500 
3.010 
3,630 

3,710 
3,770 
3,830 
3,890 
3;  950 

3,970 
3  960 
4,010 
4,110 
4,180 

4,190 
4,280 
4,250 
4,210 
4,210 

4,890 
4,350 
4,320 
4200 
4,370 
4,810 

4,380 
4  330 
4,410 
4,490 
4,570 

4,580 
4,530 
4  590 
4,570 
4,570 

4,680 
4,600 
4,630 
4,720 
4;  650 

4,800 
4,870 
4,770 
4,600 
4,910 

5,130 
5,090 
5,050 
5,050 
5,000 

4,960 
4,940 
5,000 
5,000 
5,060 

2,910 

5,000 
<920 
4  830 
4,870 
4,800 

4,690 
4,590 
4,610 
4,650 
4,690 

4,780 
4,290 
41390 
4,330 
4,400 

4,420 
4,350 
4,210 
4,200 
4,250 

4,250 
4,210 
4,180 
4  150 
4,190 

4,190 
3,970 
4,090 
4,010 
8,980 
8,950 

8,000 

8,910 
3^800 
8,770 
3,570 
3,610 

3.610 
8,630 
3,630 
3,630 
3,580 

3,530 
3,490 
3,450 
8,450 
3,450 

8,450 
3,430 
3,410 
3,320 
3,230 

3,180 
3,130 
8,070 
3,040 
3,000 

2,960 
2,030 
2,920 
2,900 
2,890 

'i'So' 

1,480 

1,140 

2 

3 

1,100 

4 

2,980 

1,410 

5 

1,180 

6 

1,410 
1,440 
1.440 
1,490 
1,440 

1.440 
1.460 
1,470 

hm 

1,440 

1,440 
i;440 
1,440 
];440 
1,440 

1,440 
1,480 
1,490 
1,480 
1,480 

1,490 
1,480 
1,520 
1,520 
1,530 
1,560 

1,180 

'2,m6' 

1,840 

7 

8 

1,840 

1,040 

9 

10 

1,010 

11 

2,490 

1,810 

12 

968 

13 

U 

*2,'850' 
2,260 

1,280 

15 

16 

1,280 

1,090 

17 

1,U0 

18 

2,060 

1,200 

19        .   .    ...... 

1,140 

20 

2,080 

'i,"96o* 

1,140 

21 

2J, 

1,160 

23 

1,140 

24             

25 

1,690 

1,160 

1,160 
1,100 

28. 

27 

*i;766' 

•i;55o* 

1,110 

28 

i9 

1,110 

1,170 

30 

31 

1014-15. 
1 

2,360 

1,580 

2    . 

1,960 

2,300 

2,240 

830 

3 

1,210 

1,700 

1,760 

8,060 

iiio 

2,850 

1,550 

974 

4     .    .    ........ 

2,080 

2,190 

5 .......... 

1,600 

1,8WI 

1,970 

2,310 

1,480 

941 

6 

1,200 

2,000 

2,280 

8,070 

2,710 

7         

1,840 

■i,'720' 

2,000 

980 

830 

h             .   ...... 

1,310 

3,QB0 

2,'676 

2,170 

1,480 

V     .    .......... 

2,020 

1,980 

2,300 

830 

10 

1,410 

1,840 

1,940 

3,080 

'i'iio' 

8,070 

2,710 

1,900 

1,480 

830 

11 

1,980 

2,310 

830 

12    

■i;Mo' 

1,760 



2,060 

840 

m         

1,980 

2,660 

1.380 

14          

1,840 

2,150 

830 

15 

8,110 

2,620 

2,000 

1,340 

14             

2,120 
^170 

2,120 

2,000 

2,800 

850 

17     

1,880 

1,840 

8,000 

'ilkm 

1,860 

1,280 

080 

18 

2,580 

19     

2,210 

2,150 

1,810 

*i;280* 

840 


20 TTT--- 

1,«» 

2,020 

2,580 

2,820 

2,460 

21       

1,840 

'i'm 

2,140 

830 

850 

22             

1,600 

2,910 

2,460 

1,810 

1,180 

23     

2,100 

2,100 

2,530 

080 

1,080 

21            

1,730 

1,840 

2,080 

2,820 

Xao 

1,680 

1,100 

26...... 

2,100 

2,870 

1,080 

20 

1,840 

9,080 

2,070 

1,880 

*i,'ooo' 

880 

27 

1,730 

2,120 

2,750 

2,830 

2,200 

2g         ... 

2,100 

080 

952 

2S>     

1,600 



9,120 

2,980 

2,440 

30             

2,100 

1,000 

1,960 

2,830 

i 

1,040 

080 

1 

NoTK.— Discbtfg*  4«tcnniiMd  firom  a  weO-defliMd  rating  curva.  Diwharaa  interpolated  Stmdays  from 
Oct.  0. 1913,  to  June  5, 1914,  and  June  6-8, 10, 12,  14-15717, 19,  21-32,  24,  26,  28-29,  1914.  Arter  July  I, 
1914,  disrharge  has  been  computed  only  for  days  on  which  gage  was  read .  Mean  discharge  Oct.  1-6, 1913, 
wtlinated  at  1,450  second-feet. 
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Monthly  dixharge  of  Klamath  River  at  Spencer  Bridge,  nearKeno,  Oreg.ffor  Ae  years 
ending  Sept.  SO,  1914  and  1915. 


Month. 


DiMharge  in  aeoond-fect. 


Ifa-rltntim-    lilirfmntn-       MttttlL 


Run-off 
(toUlln 


Acoa- 

raoy. 


October 

November.. 
December.. 
January.... 
February... 

March 

April 

M*y 

June 

July 

August 

September.. 


1913-14. 


1,550 
1,860 
3,530 
3,410 
3,410 
4,390 
5,130 
5,000 
3,910 
2,080 
1,480 
1,180 


1,410 
1,500 
1,840 
2,420 
3,180 
8,800 
4,880 
3,060 
2,890 
1,660 
1,110 
983 


1,460 
1,730 
1,060 
3,900 
3,350 
3,930 
4,750 
4,410 
3,370 
3,360 
1,360 
1,110 


89,800 
102,000 
120,000 
178,000 
180,000 
341,000 
383,000 
371,000 
301,000 
188,000 
78,900 
06,000 


The  year. 


5,130 


963 


3,600 


1,970,000 


October.... 
November.. 
December.. 
January.... 
February... 

March 

April 


1914-15. 


z 


*y 

June 

July 

August 

September.. 


1,730 
1,840 
3,310 
3,150 
2,390 
2,820 
3,110 
3,000 
2,350 
1,680 
974 
1,030 


1,180 
1,600 
1  700 
1,960 
1,980 
3,190 
3,820 
3,360 
1,680 
1,000 
830 
830 


1,500 
1,800 
1,990 

J2S 
2,070 

2,450 

2,970 

2,500 

1,990 

1,310 

895 

897 


92,300 
107,000 

mooo 

13^000 
115,000 
151,000 
177.000 
150,000 
118,000 
80,600 
6^000 
53,400 


The  year. 


3,110 


830 


1,900 


1,300,000 


Note.— Monthly  discharge  July  1,  1914,  to  Sept.  30,  1915,  computed  by  taking  the  mean  of  the  daily 
discharge  shown  in  table  of  dally  discharge. 

KLAMATH  BIVBB  MXAR  8XXAO  VAZXBY,  CAL. 

Location.— In  the  NE.  \  sec.  13,  T.  46  N.,  R.  12  W.,  above  highway  bridge  30O 
feet  above  mouth  of  Walker  Creek,  1 J  miles  southeast  of  Seiad  VaUey,  Siskiyou 
County,  and  Hi  miles  below  mouth  of  Scott  River. 

Drainage  area. — Not  measured. 

Records  available. — November  23,  1912,  to  September  30,  1916. 

Gage. — Staff  in  ^ve  sections  fastened  to  trees  on  left  bank  one-fourth  mile  above 
highway  bridge;  read  once  a  day  by  M.  J.  Brickley. 

Discharge  measurements. — Made  from  car  and  cable  35  feet  below  gage. 

Channel  and  control. — Gravel  and  boulders;  fodrly  permanent.  Both  banks  are 
high  and  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  9.5  feet  at  9  a.  m. 
February  3,  discharge(14,600  second -feet,  determined  from  extension  of  rating 
curve  and  may  be  subject  to  error);  minimum  stage  recorded,  3.3  feet  August 
29  to  September  23  (discharge,  1,300  second-feet). 

1913-1915:  Maximum  stage  recorded,  13.3  feet  at  9.30  p.  m.  December  31,  1913 
(discharge,  26,500  second-feet,  determined  from  extension  of  rating  curve  and 
may  be  subject  to  error);  minimum  stage  recorded,  3.3  feet  August  29  to  Sep- 
tember 23,  1915  (dischai^,  1,300  second-feet). 

Diversions. — Water  is  diverted  from  main  river  and  tributaries  above  the  statical 
for  use  in  irrigation,  placer  mining,  and  power  developments. 

Regulation.— Effect  of  regulation  believed  to  be  small. 

Accuracy.— Results  excellent.  Bating  curve  is  well  defined  except  for  extremely 
high  water* 
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Ditdutrffe  mMturemenU  of  Klamath  River  near  Seiad,  Cal.,  during  the  year  ending  Sept, 

SO,  1915. 

[liade  by  H.  J.  Tompkins.) 


Date. 


Dif. 
chiurge. 


Sept.  7. 


See.'ft. 
1,390 
1,300 


DaUy  dietharge,  in  second-feet,  of  Klamath  River  near  Seiad  Valley,  CaL,  for  the  year 

ending  Sept.  SO,  1915, 


Day. 


Oct.     Nov.     Deo.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept 


1. 
2. 
8. 
4. 
fi. 

S. 
7, 
8. 
». 
10. 

U. 
12. 

n. 

14. 
15. 

16. 
17. 
18. 
19. 

ao. 
a, 

22. 
28. 
M. 
2S. 

26. 
27. 
28. 
2». 
30. 
31. 


1,800 
1,800 
2,020 
3020 
2,090 

1,800 
1,800 
2,150 
2,280 
2,280 

2,160 
2,160 
2,280 
2,280 
2,280 

2,410 
2,410 
3,030 
3,350 
3,360 

3,090 
3,090 
2,800 
4,080 
4,080 

4,630 
4,(00 
4,440 
4,440 
4,440 
3,700 


8, 820 
3,530 
3,350 
3,020 
2,800 

2,860 
2,860 
2,860 
3,800 
2,800 

2,860 
2,800 
2,860 
2,800 
2,860 

2,860 
2,860 
2,860 
2,860 
2,860 

2,860 
2,860 
2,860 
2,700 
2,550 

2,560 
2,550 
2,550 
8,700 
2,700 


2,700 
2^700 
2,860 
2,860 
2,800 

2,860 
2,860 
2,800 
2,860 
3,080 

3,080 
8,090 
8,090 
3,090 
3,020 

3,020 
3,020 
3,030 
3,020 
3,090 

3,020 
3,020 
3,020 
3,020 
3,020 

3,020 
3,020 
3,020 
3,030 
3,020 
3,090 


8,020 
8,020 
3,020 
3,020 
3,020 

3,000 
3,180 
9,520 
3,700 
3,520 

3,520 
3,520 
3,880 
3,880 
3,700 

3.520 
3,520 
3,520 
3,350 
3,350 

8,180 
3,180 
3,180 
3,180 
3,180 

8,350 
3,350 
3,520 
3,700 
3,700 
4,250 


6,280 
10,800 
14.600 
7,040 
5,660 

5,030 
5,030 
5,030 
0,100 
7,230 

5.080 
5,030 
4,630 
4,440 
4,440 

4,250 
4,830 
5,230 
5,440 
5,230 

5,080 
5,000 
4,630 
4,680 
4,630 

4,680 
4,630 
4,630 


4,630 
4,630 
4,630 
4,440 
4,440 

4,440 
4,440 
4,440 
4,440 
4,440 

4,680 
4,630 
4,630 
4,630 
5,230 

5,230 
5,660 
5,660 
5,660 
5,600 

6,100 
6,770 
6,770 
0,540 
6,540 

6,540 
0,540 
7,000 
10,800 
9,100 
7^700 


7,040 
8,440 
8,440 
7  940 
8,190 

8,440 
7,940 
7,460 
6,770 
6,540 

6,770 
6,770 
6,770 
6,540 
6,540 

6,540 
6,770 
6,770 
6,770 
7,000 

7,200 
7,230 
6,770 
6,770 

6,  no 

6,770 
6,770 
6.770 
7,000 
7,700 


7,230 
6,770 
6,320 
5,660 
5,660 

5,230 
5,230 
5,440 
5,660 
5,660 

5,660 
5,660 
5,880 
5,880 
5.880 

5,880 
6,100 
6,100 
6,100 
5,600 

5,660 
5,440 
5,600 
5,660 
5,880 

5,880 
5,880 
6,100 
6,320 
6,320 
6,320 


6,320 
6,320 
6,100 
6  100 
6.!00 

6,100 
6,100 
6,100 
5,660 
5,660 

5,440 
4,830 
4,830 
4,830 
4,630 

4,630 
4,260 
4,250 
4,250 
4,350 

4,250 
4,250 
3,880 
3,700 
3,700 

3,530 
3,520 
3,180 
3,180 
3,350 


3,350 
3,350 
8,350 
8,350 
8,020 

2,700 
2,860 
2,860 
3,030 
3,020 

2,800 
2,860 
2,550 
2,560 
2,410 

2,410 
2,410 
2,410 
2,410 
2)280 

2,280 
2,280 
2,150 
2,150 
2,150 

2,020 
1,890 
1,890 
1,890 
1,780 
1,760 


1,760 
1,760 
1,760 
1,760 
1,640 

1,640 
1,640 
1,520 
1,520 
1,520 

1,520 
1,520 
1,520 
1  410 
1,410 

1,410 
1.410 
1,410 
1,410 
1,410 

1,410 
1,410 
1,410 
1,410 
1,410 

1,410 
1,410 
1,410 
1,300 
1,300 
1,300 


1,300 
1,300 
1,300 
1.300 
1,300 

1,300 
1,300 
1.300 
1.300 
1,300 

1,300 
1,300 
1,300 
1.300 
1,300 

1,300 
1,300 
1,300 
1.300 
1,300 

1,300 
1,300 
1,300 
1,410 
1.410 

1,410 
1,410 
1,410 
1,410 
1,410 


NoTS.~Di9cfaai8e  determined  from  a  rating  curve  well  defined  below  9,200  second-feet. 

Monthly  dieeharge  of  Klamath  River  near  Seiad  Valley,  Col,,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Oetober 

NorendMr 

Deeember 

Jaooary 

Febniary 

Msith... 

r:::::::::: 

Jane 

hOj 

AncDst.. 

The  year 


4,680 
3,520 
3,020 
4,250 
14,600 
10,800 
8,440 
7,230 
6,320 
3,350 
1,700 
1,410 


1,890 
2,550 
2,700 
3,020 
4,250 
4,440 
6,540 
5,230 
3,180 
1,760 
1,300 
1,300 


2,990 
2,870 
2,960 
3,410 
5,790 
5,710 
7,170 
5,900 
4,780 
2,520 
1,490 
1,330 


180,000 
171,000 
182,000 
210,000 
322,000 
351,000 
427.000 
363,000 
284,000 
155,000 
91,000 
79,100 


14,000 


1,300 


3,890 


2,820,000 


Digitized  by 


Google 


294 


SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


KLAMATH  &ZVXK  VXAR  BXQUA.  OAL. 

Location.— In  sec.  29,  T.  13  N.,  R.  2  E.,  at  Scofield  Ferry,  about  9  milee  above 

Requa,  Del  Norte  County,  and  the  mouth  of  the  river,  and  30  miles  below  mouth 

of  Trinity  River. 
Drainage  abba. — Not  measured. 

Rbcobds  availablb. — ^December  25,  1910,  to  September  30,  1915. 
Gaob. — Staff  in  four  sections  on  right  bank  at  ferry  cable;  read  once  a  day  by  Willis 

McBeth. 
DiscHABOB  MBA8UBBMBNT8. — Made  from  car  on  ferry  cable. 
Channbl  and  control.— Gravel;  fairly  pennan^it.    Both  banks  are  high  and  not 

subject  to  overflow. 
ExTRBMBS  OF  DI8CHABGB.— Mazimum  stage  rec(Nrded  during  year,  33.3  feet  at  1 

p.  m.  February  2  (discharge,  182,000  second-feet,  determined  from  extension 

of  rating  curve  and  may  be  subject  to  error);  minimum  stage  recorded,  5.7  feet 

September  22,  23,  and -28  to  30  (discharge,  3,010  second-feet). 
1911-1915:  Maximum  stage  recorded,  33.3  feet  at  1  p.  m.  February  2,  1915 

(dischaige,  determined  from  extension  of  rating  curve,  182,000  second-feet) ; 

miTiimiiin  stage  recorded,  5.3  feet  September  23  and  24,  1911  (discharge,  2,440 

sec<Hid-feet). 
Divbrsions.— Water  is  diverted  for  irrigation  and  power  development  from  main 

river  and  tributaries  in  Oregon  and  Califomia. 
Regulation. — Effect  of  regulation  believed  to  be  small. 
Accuracy. — Results  excellent. 

The  following  discharge  measurement  was  made  by  Charles  Leidl: 
October  23,  1914:  Gage  height,  8.47  feet;  discharge,  8,990  second-feet. 

Daily  dMcfutrge^  in  second-feet^  of  Klamath  River  near  Requa^  Cal.,  for  the  year  ending 

Sept.  30, 1915. 


Day. 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct.     Nov.     Dec. 


3,380 
3,540 
3,720 
3,720 
3,720 

3,T20 
3,540 
3,720 
4,100 
5,180 

7,040 
6,200 
5,180 
5,420 
4,500 

4,940 

5,940 

10,700 

33,700 

22,100 

14,400 
10,700 

8,800 
10,700 

7,330 


7,600 
0,480 


5,420 
6,300 
6,760 
6,480 
6,300 

5,940 
5,420 
4,940 
4,940 
5,180 

5,180 
5,180 
5,420 
5,180 
5,940 

5,940 
5420 
5,420 
5,420 
5,420 

5,180 
5,180 
4,940 
4,940 
5,180 


4,940 
5;  180 
5,940i  7,600 
5,680,  12,000 
5,420l  10,700 
5,430; 


9,100 
8,500 
9,100 
11.000 
11,400 

13,400 
12,800 
14,400 
16,800 
14,800 

13,600 
11,700 
10,000 
9400 
8,800 

8,300 
7;  900 
8,300 
L900 
7)600 

7,320 
7,040 
7^330 
7',900 
9,400 

10,400 
9)100 
8,300 
7,900 
7^600 
7,900 


Jan. 


8,200 
9,400] 
10.000 
12,400 
14,000 

20,300 
36,800 
45,700 
36.100 
29,000 

31,300 
34,300 
30,700 
40,900 
36,100 

37,900 
22,600 
30,800 
17,600 
16,800 

15,300 
14,400 
13,300 
13,400 
12,000 

11,400 
12;  000 
16,000 
30,300 
35,800 
37,900 


Feb.     Mar.     Apr.     May.    June.    July.    Ajog.    Sept. 


84,100 
182,000 
80,100 
50,700 
49)300 

43,900 
45,700 
47,100 
51,300 
45,700 

43,900 
37.300 
32,500 
28,400 
27,400 

30,100 
41,500 
39,100 
35  500 
33)700 

32,500 
33,700 
83,700 
83,700 
34)300 

27,900 
33^500 
31,300 


39,000 
23,000 
27,400 
23,000 
35,800 

34,800 
34,400 
34,400 
33,900 
33,400 

23,400 
23,400 
25,400 
27^900 
20,000 

30,100 
31,300 
32,600 
33,100 
33,100 

84,300 
37^300 
39,100 
40,900 
43,300 

43,900 
45,100 
51,300 
58,300 
57^600 
45,700. 


43,300 
42,100 
42,700 
42,700 
41,500 

40,300 
39,100 
44,600 
39,100 
46,400 

47,100 
43,300 
37,900 
35,500 
31,900 

20,000 
32,500 
36,100 
38,600 
36)700 

36,100 
34,900 
83,700 
31,300 
29,600 

29,000 
27)900 
37)400 
35,800 
36,400 


35,800 
M800 
24,400 
23,000 
22,000 

22,600 
24,400 
81,300 
36,100 
38,500 

37,300 
36,100 
39,100 
20,000 
23,400 

28,400 
31,300 
3&500 
37^900 
81,900 

33,700 
34)900 

34)aoo 

34)900 
35,500 

38,100 
33)700 
34  300 
35,500 
34,300 
33,700 


33,100 
82,500 
30,700 
39,000 
27)900 

S&400 
30,100 
30,600 
30,100 
30,700 

31,900 
33,500 
37)900 
34,400 
23)000 

22,600 
21,200 
21,200 
20,800 
19,400 

18,600 
18)  000 
18,000 
16,800 
15,000 

14,800 
14,000 
14,400 
14,800 
14,400 


16,000 
15,600 
15^200 
15,200 
14,400 

13,200 
12,400 
13,000 
11,700 
11,400 

11,400 
10,700 
10,700 
10,400 
9,720 

9,400 
8,800 
8,800 
8,600 
8,230 

7,940 
7)660 

7)380 
7)380 

5'!S 
6,330 

6,830 

6,000 

6,830 

5,830 


6,680 
6,340 
5,130 
4,900 
5,130 

4,680 
4,480 
4,480 

4,») 

4,380 
4,280 
4,100 
4,100 
3,940 

3,940 
8,040 
3,940 
8,780 
3,780 

3,780 
3)780 
3)630 
3)630 
3,630 

3,620 
3,630 
3,630 
3,480 
3  480 
3)480 


3,340 
3,340 
3,340 
3,340 
3,340 

3,340 
3,480 
3,340 
3,230 
3,230 

3,340 
3,230 
3,230 
3,290 
3,220 

3,110 
8,110 
3,110 
3,110 
3,U0 

3,110 
3,010 
3,010 
8)110 
S,UO 

3,110 
8,110 
3,010 
8,010 
8,010 


NoTS.— Diadtukrge  determined  from  two  rating  ourvea  weU  defined  below  60,000  teoood-feet,  the  changf 
In  rating  occurring  on  Feb.  2. 


Digitized  by 


Google 


KIAMATH  RIVER  BABIN.  295 

Monthly  dMuwge  of  Klamath  R\v»  near  Requa^  Oar,  for  ths  fear  ending  Sept.  SO,  1916. 


Month. 


October 

November. . . . . 

December 

Januery 

February 

lUrch 

is":::::::::: 

June 

July 

Aufoat 

September 

The  year 


IHKhwge  in  second-feet. 


Majdmum*  iiiTrf«»ntn.      Mean. 


83,700 
12,000 
16,800 
45,700 
182,000 
58,300 
47,100 
30,100 
33,100 
16,000 
5,580 
3,480 


182,000 


8,380 

4*910 

7^040 

8,200 

37,400 

23,000 

25,800 

22,600 

14,000 

5,830 

8,480 

3,010 


3,010 


7,300 
6;«30 
9,800 
21,700 
46,400 
33,400 
36,400 
31,409 
23,500 
9,970 
4,130 
3,190 


19,200 


Run-off 
(totalln 
acre-feet). 


13,900,000 


Accu- 
racy. 


BFRAOTTS  RXVSR  VXAR  YAZVAZ«  ORXO. 


Location.— In  the  NW.  i  sec.  20,'  T.  36  S.,  R.  13  E.,  about  2  milee  above  the  highway 
bridge  on  the  road  from  Yainax  to  Silver  Lake,  about  4  miles  above  mouth  of 
Sycan  River,  and  about  10  miles  east  of  Yainax,  Klamath  County. 

Drainaob  arsa. — 513  square  miles. 

Records  availablb.— April  19,  1912,  to  September  30, 1915. 

Gage.— Stevens  water-stage  recorder  on  left  bank,  installed  February  20,  1914,  at 
site  of  vertical  staff  gage  which  was  read  about  once  a  week  prior  to  that  date. 
Observera,  engineers  of  United  States  Indian  Service. 

Channel  and  control. — Sand  and  gravel;  no  well-defined  control,  as  stream  is 
very  sluggLah  for  miles  above  and  below  gage;  banks  subject  to  overflow  at  a 
stage  of  about  5  feet  and  considerable  water  may  flow  in  a  cut-off  across  a  bend 
to  the  right  of  the  station. 

Extremes  of  discharge.— Maximum  stage  during  year  from  water-stage  recorder, 
3.06  feet  about  2  p.  m.,  March  30  (dischaige,  416  second-feet);  minimum  stage 
from  water-stage  recorder,  0.67  foot  August  23  (discharge,  106  second-feet). 

1912-1915:  Maximum  stage  recorded,  5.41  feet  April  17,  1914  (discharge,  961 
second-feet).  There  was  recorded  at  a  station  2  miles  downstream,  on  May  21, 
1904,  a  discharge  of  2,080  second-feet).  Minimum  stage  recorded,  0.67  foot 
August  23,  1915  (dischaige,  106  second-feet). 

Winter  flow. — Stage-dischaige  relation  seldom  affected  by  ice  as  stream  is  spring 
fed. 

Diversions. — ConsideFable  water  is  diverted  near  Bly  for  irrigation. 

Regulation  . — Ncme. 

AccuRACT. — Results  good  since  water-stage  recorder  was  installed;  fair  previous  to 
that  time. 

Cooperation. — ^Field  data  furnished  by  United  States  Indian  Irrigation  Service, 
H.  W.  Hincks,  project  engineer. 

i  Beetknal  looatioo  as  pabUahed  In  Water-Supply  Paper  331,  p.  379,  Is  in  error. 
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Discharge  measurementa  of  Spragiu  River  near  Yainax,  Greg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

bei^t 

Dls- 
obarge. 

Date. 

Made  by- 

bei^t. 

Dla- 
diarge. 

Nov.    3 
Jan.   23 

Henshaw  and  Hinoks. . 
Bostwick    and    Con- 

ningbam. 

Pearson  and 'Cunning-* 

bam 

Feel. 
1.12 

.85 

1.43 

8ee.4t. 
153 

132 

203 

1 

Apr.  14 
July     7 

Aug.    4 
31a 

N.BortwIck 

Hincks  and  Cunning- 
ham 

Fed. 
2.55 

1.05 
1.00 
.70 

143 

Feb.  24 

J.  J.  Hubbell 

139 

do. 

106 

a  Stage-discbarge  relation  may  bave  been  slightly  affected  by  growth  of  weeds  in  channel. 

Daily  discharge,  in  second-feet,  of  8 pr ague  River  near  Yainax,  Oreg.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

135 
135 
144 
140 
138 

138 
136 
137 
138 
148 

149 
148 
145 
142 
141 

140 
142 
153 
164 
187 

170 
163 
160 
158 
158 

157 
155 
155 
154 
153 
157 

156 
156 
157 
154 
154 

155 
155 
153 
154 
154 

153 
155 
156 
157 
151 

150 
151 
144 
143 
140 

139 
140 
143 
143 
141 

143 
145 
147 
144 
138 

139 
144 
144 
143 

"m 

219 
255 
294 
262 
219 

188 
181 
186 
202 
188 

190 
187 
177 
167 
164 

174 

207 
363 
332 
294 

237 
203 
193 

188 
190 

303 
307 
313 

319 
325 
219 
231 
243 

237 
207 
181 
170 
165 

166 
168 
179 
202 
219 

343 
363 
262 
274 

368 

363 
368 
388 
301 
887 

363 
330 
322 
337 
405 
362 

315 
315 
330 
362 
362 

837 
315 
301 
294 
288 

294 
315 
330 
330 
322 

830 
337 
353 
370 

387 

387 
387 
370 
345 
330 

315 
301 

288 
288 
288 

281 
368 
374 
368 
355 

343 
331 
231 
331 
388 

358 
878 
363 
362 
362 

337 
330 
330 
337 
330 

316 
308 
301 
322 
345 

346 
337 
322 
315 
301 
294 

288 

281 
274 
262 
255 

346 
237 
225 
219 
207 

201 
201 
201 
197 
194 

188 
181 
178 
109 
162 

160 
153 
148 
138 
139 

140 
139 
135 
137 
123 

131 
119 
118 
131 
134 

138 
141 
131 
133 
133 

128 
135 
133 
126 
129 

129 
130 
131 
133 
134 

134 
136 
137 
139 
130 

188 
.     136 
136 
139 
142 
150 

149 
141 
138 
188 
136 

132 
136 
130 
115 
113 

118 
119 
119 
117 
118 

119 
113 
113 
111 
110 

109 
107 
107 
109 
110 

109 
109 
106 
108 
109 
108 

100 

3 

107 

3 

110 

4 

111 

6..i 

113 

6 

112 

7 

113 

8 

113 

9 

115 

10 

114 

11 

114 

12 

146 
135 

118 

13 

181 

14 

135 

15 

135 

w 

123 

17 

130 

18 

119 

19 

118 

20 

118 

21 

118 

22 

126 
131 
130 
142 

147 
146 
151 
164 
168 
179 

117 

23 

117 

34 

116 

25 

116 

36 

115 

37 

115 

28 

114 

39 

114 

30 

113 

31 

NoTK.— Discharge  determined  from  rating  curves  ap 
Oct.  20  to  Mar.  30,^Urly  weU  defined;  Mar,  31  to  Sept.  3 
Sept.  21-39,  interpolatdd. 


>Ucable  as  follows:  Oct.  1-19,  fairly  well  defined; 
I,  well  defined  except  for  September.  Discharge^ 
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Mmthfy  diicharge  of  Sprague  River  near  Yainax,  Oreg.,  for  the  year  ending  Sept.  SOj 

1916. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  In 
acre-feet). 

Aocu- 

y[tLir\jt}nn\. 

\ftn|iniirn. 

Mean. 

racy. 

October 

187 
167 

136 
138 

160 
140 
al40 
al40 
213 
266 
330 
306 
102 
132 
118 
116 

20 
70 
10 
10 
00 
00 
00 
00 
00 
20 
60 
00 

B. 

Xomnber 

A. 

Pwymhw...              

C. 

Jsinuuy... 

C. 

''''^ifl^ 

322 
406 
387 
378 
288 
160 
149 
128 

164 
166 
288 
231 
123 
118 
107 
107 

B. 

u2ZXr' 

B. 

Aprfl 

B, 

mK^ 

B. 

JS;:::  ::::::::::.:::::::::.::::::::::::::::: 

A. 

July 

A. 

Aonist 

A. 

Se^ember 

A. 

Th^yfwr..... 

405 

107 

187 

136,000 

a  Estimated. 


SPBAOTTS  BXVSB  AT  OHILOQIXTir,  OBXO. 


Location.— In  the  NE.  i  sec.  3,  T.  35  S.,  R.  7  E.,  at  wagon  bridge  one-half  mile  above 
mouth  and  the  same  distance  above  the  Southern  Pacific  Railroad  bridge,  where 
the  station  was  located  up  to  October  31, 1914,  half  a  mile  below  diversion  dam  of 
Modoc  Point  Canal  of  United  States  Indian  Office,  and  about  three-fourths  mile 
sooth  of  Ghiloquin,  Klamath  County. 

DsAiNAOB  ARBA.— 1,550  squaTO  miles. 

RicoRDS  AVAILABLE.— July  25,  1911,  to  September  30,  1915. 

Gaob. — ^Vertical  staff  on  downstream  end  of  first  bridge  pier  from  right  bank;  read 
ooce  daily  by  employees  of  United  States  Indian  Service.  Chain  gage  on  the 
railiosd  bridge  wsa  used  up  to  October  31, 1914. 

DiBCHABGB  MBASURBMBNTS. — ^Mado  from  Upstream  side  of  wagon  bridge.  Previous 
to  October  31,  1914,  they  were  made  from  Southern  Pacific  Co.*s  raihroad  bridge. 

GtaANKSL  AND  CONTROL. — Channel  of  gravel  and  boulders;  control  of  large  rocks;  may 
shift  slightly.  There  may  be  slight  effect  from  growth  of  aquatic  plants  at  low 
water. 

ExTRBMBs  OF  DiscHARGB. — Maxjmum  stage  recorded  during  year,  1.95  feet  March  27 
(dischaige,  1,060 second-feet);  minimum  stage,  0.22  foot  August  11  to  14  (discharge, 
236  second-feet);  minimum  dischaige  including  Modoc  Point  Canal,  293  second- 
feet,  September  1  to  5. 

1911-1915:  Maximum  stage  recorded,  4.0  feet  on  gage  at  railroad  bridge  April 
16,  1913  (dischaige,  3,350  second-feet);  minimum  dischaige  (including  Modoc 
Point  Canal),  293  second-feet  September  1  to  5, 1915. 

Wdtrr  FLOW. — Stage-dischaige  relation  affected  by  ice  only  during  short  periods  of 
extremely  cold  weather. 

DiTBRaiONS.— The  Modoc  Point  Canal,  completed  in  1915,  diverted  some  water 
around  the  gage,  of  which  a  record  was  kept.  A  considerable  quantity  of  water 
is  also  diverted  for  irrigation  in  the  headwatera  of  Sprague  and  Sycan  rivers. 

RBOuukTiON.— Manipulation  of  sluiceway  of  diversion  dam  may  cause  some  fluctua- 
tion at  the  gage. 

AocuRACT. — ^Results  good. 

OocvBRATiON.- Field  data  furnished  by  United  States  Indian  Irrigation  Service, 
H.  W.  Hincks,  project  engineer. 
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SURFACE   WATEB  SUPPLY,  1W5,  PART  XI. 


Diicharge  metuurementi  of  Sprague  Rwer  at  ChUoquinf  Oreg,,  during  the  year  ending 

Sept,  SO,  1915, 


Date. 

Madeby- 

A 

Dis- 
charge. 

Date. 

Madeby- 

h^t. 

Dis- 
charge. 

Oct.  38 

l^nshaw  and  Hincks . . 

do 

Henshaw  &  Bostwick.. 
F.F.Henshaw 

Feet. 
0.73 
.95 
.23 
.66 
1.06 
1.85 

533 
338 
385 
537 
963 

June  36 
30 
30 

July     1 

F.F.Henshaw 

Feet. 
0.46 
.57 
.59 
.25 
.33 

^""im 

38 
39 

do 

N.Boetwick 

338 

310 

39 

do 

do 

3S9 

Feb.    3 
Apr.    6 

N.Bostwick 

Bostwick  and  Bu  Hard. 

373 

Daily  dudiargey  in  ucxmd-Jui^  of  Sprague  River  at  CkHoquin,  Oreg.jfor  the  year  ending 

Sept,  SO,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10 

11. 
12. 
13. 
14 
16. 

16. 
17 
18 
10 
» 

31 
32 
33 
34 
35 

36 
37 
38 
39 
30 
81 


378 
378 
878 
405 
406 

406 
406 
406 
878 
378 

378 
378 
378 
378 
378 

378 
378 
405 
435 
406 

405 
406 
405 
405 
378 

360 
406 
405 
406 
406 
878 


400 
400 
400 
433 
400 

400 
0400 
400 
400 
400 

400 
400 
400 
433 
433 

423 
433 
0  423 
422 
400 

400 
400 
400 
400 
0400 

400 
400 
0  411 
422 
423 


0  433 
433 
880 
433 
433 

422 

400 
400 
400 
400 

400 

400 

O400 

O400 

400 

400 
880 
400 
422 
0446 

470 
422 
400 
422 
0  422 

422 
0434 
445 
423 
422 
422 


0422 
422 

0  411 
400 
422 

422 
422 
422 
400 
400 

400 
400 
422 
400 
400 

400 
400 
400 
400 
400 

400 
878 
378 
O400 
422 

420 
440 
440 
400 
430 
440 


460 
600 
660 

600 
600 

576 
600 
480 
460 
480 

500 

480 
460 
460 
440 

440 
420 
460 
500 
575 

625 
635 
675 
660 
600 


600 


550 
550 
650 
660 

525 
575 
550 
500 

600 

480 
480 
500 

650 
675 

600 
600 
O680 
760 
780 

790 

915 

965 

ol,QOO 

01,030 

01,040 

1,060 

960 

O950 

0950 

950 


960 
970 
960 
966 
960 

030 
905 
880 
860 
790 

780 

676 

700 

O780 

a  760 

790 
790 
760 
760 
760 

780 

0  775 

630 


820 
0776 

730 
0730 


O710 
700 
675 
650 
650 

650 
635 
660 
635 
0  616 

o608 
600 
600 

o68Si 
675 

700 
O780 
760 
700 
675 

676 
700 
650 
626 
660 

635 

0638 

660 

650 

O650 

o650 


650 
600 
600 
660 
500 

500 

460 
0453 
0  447 

440 

430 
420 
430 
863 
846 

o340 

o834 

338 

345 

O840 

o884 
838 
310 

O810 
810 

395 
396 
810 
838 


3i8 
0348 
0348 
0349 
0  349 

O350 
350 
363 
358 
256 

256 

254 
354 
854 


346 
343 
0343 
343 
340 

340 
340 
358 
356 
03S6 

356 
356 
366 
356 
O860 
364 


o368 
372 


356 
353 


358 

0  351 

350 

343 


386 
0344 

352 
250 
375 

268 


364 

0263 

0  261 

300 

354 

364 


03S6 
356 


3S0 
3S0 
3S0 
390 
350 

2S2 
252 
02S2 
252 
2S2 

2S2 
0257 

268 
020 

26« 

366 
266 

266 
364 
261 

M 
306 

391 
808 
803 

XL 

208 

386 

OSB8 

S6 


o  Interpolated. 

Note.— Disdiarge  determined  as  totUms:  Oct.  1-81,  from  case  readings  at  railroad  bridge,  by  indirect 
method  for  shifting  channels;  Nov.  1  to  Jan.  15,  from  a  well-demied  rating  curve;  Jan.  10-31,  estnnated  on 
account  of  ice  obstruction;  Jan.  36  to  Sept.  80,  from  a  rating  curve  well  defined  above  800  second-feet  and 
teirly  weU  defined  below.   Discbarge  estimated  Apr.  l-87»-8, 10, 11,  June  3,  Sept.  5, 6, 17-30,  and  32-36. 
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JfimdUy  diadiarge  ofSprague  River  at  Ckiloquin,  Oreg.,for  the  year  ending  Sept.  SO,  1915, 


Muntli. 

Discharge  i  n  second-feet. 

Run-off 
(total  in 
acr»4eet). 

Aoou" 

Maximam. 

Mlnimom. 

Mean. 

iicy. 

October    

435 
433 
446 

440 
635 
1,060 
985 
760 
650 
364 
375 
306 

850 
400 
880 
878 
430 
480 
675 
600 
3»5 
340 
336 
360 

882 
407 
414 
410 
517 
708 
818 
658 
400 
351 
354 
370 

too 
ioo 

iOO 

no 

100 
iOO 

iOO 

no 

m 
no 

iOO 

B. 

Novwnber 

A. 

Pf^o^mber .  x 

A. 

Jaoaanr 

B. 

February 

A. 

March 

A. 

April 

A. 

1^      :::::::::;:::::::::::::::: 

A. 

June 

A. 

Joly.               : 

B. 

Aufusl 

B. 

September 

B. 

The  irciiMr 

1,060 

336 

458 

831,000 

Total  monthly  diicharge  of  Sprague  River  at  Chiloquin,  Oreg,,  including  Modoc  Point 
canal,  for  the  year  ending  Sept,  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Runoff 
(total  in 
acre-feet). 


Accu- 
iicy. 


October 

November 

December 

January 

February 

March 

^'•;:.::;:::: 

June 

July 

August 

Se^ember 

The  year 


435 
423 
445 
440 

625 
1,060 
1,000 
785 
650 
353 
344 
309 


350 
400 
380 
378 
420 
485 
690 
625 
327 
316 
395 
393 


392 
407 
414 
410 
517 
713 
833 
690 
439 
332 
317 
301 


34,100 
34,300 
25,500 
25,200 
28,600 
43,800 
49,600 
42,400 
36,100 
»,400 
19,500 
17,900 


B. 
A. 
A. 
B. 
A. 
A. 
B. 
B. 
A. 
B. 
B. 
B. 


1,060 


293 


480 


347,000 


8Y0AV  RXVSK  VSA&  TAZNAX.  OREO. 

Location.— In  the  NW.  J  sec.  28,  T.  35  S.,  R.  12  E.,  about  5  miles  by  stream  above 

mouth,  and  about  16  miles  northeast  of  Yainax,  Klamath  County. 
Drainage  area. — Not  measured. 

Records  available.— November  25,  1911,  to  September  30,  1915. 
Qaoe.— Stevens  water-stage  recorder  on  left  bank.    Observers,  engineers  United 
States  Indian  Service.    Vertical  staff  in  sec.  3,  T.  36  S.,  R.  12  E.,  about  3  miles 
below  present  gage,  was  used  1911  to  1913. 
DiscHAROB  MEASUREMENTS.— Made  from  cable  15  feet  above  gage,  or  by  wading. 
C&iANNEL  AND  CONTROL. — Stream  bed,  gravel  and  sand;  heavy  growth  of  aquatic 
plants  in  summer;  shifting.    One  channel  at  all  stages;  banks  not  subject  to 
overflow. 
fixTRXMBS  OP  DISCHARGE.— Maximum  stage  during  year  from  water-stage  recorder, 
4^  feet  at  12  m.  March  21  (discharge,  564  second-feet);  minimum  stage  from 
water-stage  recorder,  0.71  foot  September  30  (discharge,  20  second-feet). 

1911-1915:  Maximum  stage  recorded,  10.1  feet  (old  gage)  April  13,  1913  (dis- 
dutfge,  1,6S0  second-feet).  River  may  have  reached  a  higher  stage  than  this, 
as  the  gage  was  destroyed.  The  minimum  discharge  for  1915  was  probably  as 
low  as  has  been  reached  for  several  years.  The  earlier  low-water  gage  heights  are 
not  believed  to  be  wholly  reliable. 
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WiNTBB  FLOW.— Stage  dischaige  i6lAti<m  apparently  not  seriouaiy  afifected  by  ice,  mm 

mo6t  of  low- water  flow  comes  from  flprings. 
D1VBR8ION8. — Some  water  is  used  for  irrigation  by  flooding  in  Sycan  Mar^. 
Regulation  . — None. 

AocuRAOT.— Results  good  since  recorder  has  been  installed. 
Cooperation.— Field  data  furnished  by  United  States  Indian  Irrigation  Service. 

Diicharge  measuremerUt  of  Sycan  River  near  Yainaz,  Oreg.,  during  the  year  ending 

Sept,  SO,  1915, 


Date. 

Madeby- 

Oace 
heigbt. 

DiB. 

oharge 

Date. 

Madeby- 

* 

Dm- 
cbarfe. 

Nov.   3 

Heoabaw  and  HIneks. . 
Bostwiok  and  Cunning- 
ham   , . 

Feet. 
0.99 

.60 

.86 

3.06 

1.48 

23.9 
68.3 
254 

38.7 

J.J.  Hubbell 

Feet. 
1.15 
1.06 
1.00 
.85 

^"rfv 

Jan.  23 

do 

do 

do 

24.4 

19.7 

Feb.  26 
Apr.  14 
Jidy    7 

Bostwick  and  Peartoo. . 

N.BoBtwlck 

Hlnoks  and  Cunnlng- 
h«itn    

2S.0 

Daily  discharge,  in  second-fett,  of  Sycan  River  near  YainaXf  Oreg.y  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan.. 

Feb. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

1 

2 

3 

4 

49 
49 
48 
48 
48 

48 
49 
50 
52 
53 

52 
55 
55 
55 

52 

62 
55 

63 
65 
67 

64 
64 
62 
58 
56 

55 

53 
52 
62 
53 
52 

52 
52 
50 
51 
51 

51 
51 
50 
50 
50 

49 
48 
48 
48 
42 

48 
49 
49 
42 
42 

42 
42 
43 
40 
89 

41 

47 
47 
40 
38 

40 
39 
37 
37 
36 

35 
87 
86 
86 
36 

35 
34 
31 
30 
31 

34 
35 
80 
28 
28 

34 
27 
26 
26 
26 

25 
25 
94 
26 
2i 
25 

25 
25 
25 
25 
26 

25 
25 
26 
25 
26 

25 
25 
26 
25 
25 

26 
25 
25 
26 
26 

26 
27 
27 
27 
26 

28 
28 
29 
80 
80 
80 

37 
38 
37 
35 
34 

34 
86 
37 
37 
37 

37 
86 
89 
88 
87 

37 
43 
57 
55 
49 

46 
44 
44 
56 

61 

69 
57 
69 

57 
64 
68 
67 
64 

64 
64 
62 
64 
65 

65 
68 
74 
83 
106 

154 
236 
328 
454 
500 

472 
454 
436 
436 
400 

820 
271 
278 
858 
271 
250 

271 
257 
285 

374 
328 

267 
220 
229 

206 
180 

167 
167 
190 
260 
220 

35 
34 

S3 
35 
36 

87 
38 
40 
40 

26 
27 
28 

SI 
21 
22 
24 

5 

6 

7 

8 

9 

10 

24 

91 
24 
26 
27 
27 

11 

26 

12 

26 

18 

27 

14 

28 

15 



SB 

16 

S6 

17 

37 

18 

S7 

19 

24 

25 

24 
24 
24 
23 

28 

23 
22 
22 
21 
21 
20 

36 

20 

S4 

21 

80 
80 

29 
28 
27 

26 
26 
26 

26 
26 
26 

SI 

22 ..  .  . 

Sf 

23 

***     *i 

SI 

34 

82 

25 

S2 

26 

SI 

27 

SI 

28 

S2 

29 

82 

80 

85 

81 

81 

NoTB.—Dleobarge  determined  as  foOowi:  Got.  1  to  Jan.  26,  from  fairly  weD-deflnedratlnceanre;  Jan.  SB 
to  Feb.  23,  by  indirect  metbod  for  shifting  control;  Feb.  24  to  Apr.  15,  from  teirly  weU-deflned  rating  oorra; 
June  30  to  Aug.  20,  from  well  defined  rating  curve.  Aug.  21  to  Sept.  30,  by  indirect  method  for  shifting 
control,  OQ  account  of  obstruction  from  aquatic  plants.  Discharge,  Oct.  1,  and  July  27  to  Aug.  2,  estimated, 
and  interpolated  Oct.  38,  Jan.  17-90,  July  6. 6»  24, 25.  Discharge,  July  10-20,  estimated  86  second-ieet,  and 
Aug.  4-18, 26  •eocBd-feet. 
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Monthly  discharge  of  Syean  River  near  Yainax,  Oreg.^/or  the  year  ending  Sept.  30 ^  1915. 


Mooth. 

Runoff 
(totalin 
aon^Bot). 

Aooo- 

H*"***"^*" 

JuIlilSllID. 

MeuL 

noj. 

October 

07 
52 
40 

ao 

92 
500 

374 
40 
28 
28 

48 
88 

24 
35 
84 
57 
167 
96 
20 
21 

54.4 

46.4 
81.4 
26.1 
48.5 

215 

241 
317 
24.7 
24.8 

3,340 
2,760 
1030 
1600 
2,420 
13,200 
7,170 
2,010 
1,520 
1,450 

B. 

November 

B. 

December 

B. 

Jaimsry . .                 

C. 

Ffthmary , 

C. 

ESS^:. ::::::::::::::::::::::.:::.:. :..::.:.:.. 

B. 

Ai>rill-15 

B. 

Jtfly 

B. 

Ancnst 

B 

BtpUmber. 

C. 

HODOO  ponrr  oaval  vsar  osiLOQunr,  omse. 

Location.— In  the  SE.  i  sec.  3,  T.  35  S.,  R.  7  E.,  at  intake  about  a  mile  south  of 
Chiloquin,  Klamath  County. 

Dbainagb  abra.— Not  measured. 

Records  AVAiuLBLB.-^une  14  to  September  30, 1915. 

Qaoe. — Inclined  staff  painted  on  left  of  concrete-lined  section,  about  100  feet  below 
head  gates;  instaUed  June  29,  1915:  previous  to  that  date  readings  had  been 
made  on  gage  at  bridge  one-half  mile  below. 

DiscHAROB  MBASURBMBNT.— Made  by  wading. 

Cbannbl  and  control.— Earth  section  of  canal  begins  immediately  below  gage; 
bottom  width,  10  feet;  grade,  2.64  feet  per  mile.  Operation  of  controlling  waste- 
way  about  a  mile  below  apparently  does  not  affect  stage-discharge  relation  at 
intoke,  but  did  have  a  material  effect  at  the  gage  on  the  bridge. 

ExTREMBs  OF  DISCHAROB. — Maximum  stage  recorded  during  period,  2.90  feet  July  10 
(discharge,  93  second-feet);  no  flow  at  times. 

Accuracy  .—Results  excellent  after  regular  gage  was  installed. 

Cooperation. — ^Field  data  fumiBhed  by  United  States  Indian  Irrigation  Service, 
H.  W.  Hincks,  project  engineer. 

DiMcharge  meaguremenU  of  Modoc  Point  canal  near  CkHoquin,  Oreg.^  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Hadeby- 

bSX 

Dis- 
oharge. 

Date. 

Madeby- 

bS^t. 

charge. 

June  26 

F.  F.  HflUhaw 

Feet. 

O2.Q0 

*1.70 

.87 

L30 

58.8 
60.4 
15.8 

June  80 
80 
80 

Aug.    5 

N.BoatwIdE 

FM. 
X23 
1.92 
X40 

2.75 

*"A 

27 

30 

do 

N.Bo^wick 

do 

do 

BottwiokaiidSarpnt.. 

34.8 
65.0 

30 

do 

83.1 

a  Beading  oo  fHfe  at  bridge,  hel^t  at  regular  fHfe,  2.36  feet. 


>  Reading  of  gage  at  bridge. 
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DaUy  diBckarge,  in  iecondfoet,  of  Modoc  Point  canal  near  Chiloquin,  Oreg,,/or  the  year 

ending  Sept,  SO,  1915, 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

0 
0 
0 

90 
90 
00 
00 
00 

00 
00 
00 
00 
03 

90 
00 
00 
90 
90 

60 
00 
86 
86 
86 

84 
82 
82 
82 
82 

82 
82 
82 
82 
82 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 

16 

47 
47 
47 
44 
47 

SO 
53 
53 
53 
53 

53 
54 
17 
0 
0 

90 
90 
90 
90 
90 

90 
00 
60 
60 
60 

60 
60 
60 
60 
60 
60 

82 
82 
43 
43 
43 

43 
43 
43 
43 
43 

43 
43 
43 
43 
43 
43 

« 

2 

17 

43 

8 

18 

43 

4 

19 

43 

6 

M 

43 

6 

21 

43 

7 

22 

0 

8 

23 

0 

9  

24. 

0 

10 

26 

0 

11 

26 

0 

12 

27 

7 

13 

0 
53 

47 

28 

7 

14 

29 

15 

30 

- 

31 

NoTB.— Discharge  July  1  to  Sept.  30  determined  from  a  well-deflBed  rating  curve  applied  to ^ 

on  gage  near  intake;  June  14-28  discharge  computed  from  readings  on  gage  at  bndge  and  two  poorly-deOned 
rating  curves.  Mean  discharge  May  1-23  estunated  at  25  second-iieet  and  May  34-31  and  June  4-12  at  SO 
aeoond-feet. 

Monthly  diKharge  of  Modoc  Point  canal  near  Chiloquin,  Oreg.,  for  tfte  year  ending 

Sept,  SO,  1915. 


Month. 

Discharge  In  second-feet. 

Run-otr 
(total  in 
aoie4Bet). 

Aocu- 

Maximum. 

Mean. 

nujy. 

March 

a5.0 
al5.0 
«31.5 
38.9 
8L4 
68.4 
31.0 

307 
803 
1.940 
2.310 
5.010 
3,900 
1.840 

April 

fi^:::::::::;:::::::::::::::::::. :::::::::::::::: 

D. 

June  .  

54 
93 
86 
43 

0 
60 
43 

0 

B. 

July       

A 

Aumist r 

A. 

A 

The  period 

16.200 

a  Estimated. 


WOOD  RIVER  AT  FORT  KLAMATH.  OREO. 


Location. — ^In  sec.  22,  T.  33  S.,  R.  7^  E.,  at  a  highway  bridge  one-fourth  mile  east 

of  Fort  Klamath,  Klamath  County. 
Drainaob  area. — ^Not  measured. 

Records  available.— August  5, 1911,  to  September  30, 1915. 
Gaqe. — ^Vertical  staff  attached  to  bridge;  read  daily  by  Mrs.  £.  A.  Page. 
Discharge  measurements.    Made  from  highway  bridge. 
Channel  and  control. — Clean  gravel  overlain  with  pumice  sand,  dunes  of  which 

may  at  times  be  observed  moving  downstream;  likely  to  shift. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  1.95  feet  March 

24-26  (discharge,  370  second-feet) ;  minimum  stage  recorded,  1.35  feet  August  24- 

31  (discharge,  230  second-feet). 
1911and  1913-1915:  Maximum  stage  recorded,  2.50feet  July  24, 1913  (dischaige, 

495  second-feet,  somewhat  uncertain).    The  lowest  stage  on  record  is  0.90  foot 

January  21-23,  1913  (discharge  not  computed). 
Winter  flow. — Stage-discharge  relation  unaffected  by  ice,  as  most  of  the  water 

comes  from  copious  springs  a  few  miles  above. 


Digitized  by 


Google 


KLAMATH  RIVEB  BASIK. 


303 


DiYBSsiONs. — Considerable  water  is  diverted  above  station  for  watering  hay  lands, 
mostly  in  May  and  June. 

Rboulation.— None. 

AoouRACT. — ^Results  only  fair  on  account  of  unstable  channel  and  insufficient  measure- 
ments. Discharge  records  have  been  computed  for  all  gage  readings  except 
December  1,  1911,  to  March  31,  1913,  during  which  period  no  measurements 
were  made  and  for  which  ratings  for  other  periods  evidently  do  not  apply. 

Cooperation.— Gage-height  records  furnished  by  United  States  Reclamation  Service, 
•  and  jMurt  of  discharge  measurements  by  United  States  Indian  Service. 

Diacharge  measuremenU  of  Wood  River  at  Fort  Klamath^  Oreg.y  during  the  year  ending 

Sept.  SO,  1915. 


D^te. 

Madeby- 

hei^t 

Dls- 
oharge. 

Date. 

Madeby- 

he^t. 

Do- 
charge. 

Not.  1 

Bostwiek  &  Henshaw . . 

do 

N.  Bostwick 

Feet. 
1.80 
1.00 
1.72 

8ee.:fi. 
Z15 
305 
28B 

June  25 
July  31 

F.  F.  Henshaw 

Feet. 
1.47 
1.67 

*"-4 

1 

N.  Bostwksk 

304 

Jan.  20 

Daily  ditchargey  in  second-feet^  of  Wood  River  cU  Fort  Klamath^  Oreg.ffor  the  year  ending 

Sept.  SO,  1915. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

300 
300 
300 
321 
300 

800 
300 
300 
207 
207 

207 
207 
207 
207 
207 

3C0 
300 
300 
207 
207 

207 
285 
285 
285 
274 

274 
285 
285 
300 

SI 
821 

333 
345 
845 
321 
321 

321 
321 
321 
821 
321 

321 
321 
321 
321 
300 

321 
321 
321 
321 
321 

321 
821 
321 
321 
321 

321 
321 
321 

:::::::: 

321 
321 
321 
321 
321 

821 
300 
300 
321 
321 

321 
321 
383 
333 
333 

333 
333 
333 
345 
357 

357 
357 
357 
370 
370 

370 
357 
357 
357 
357 
345 

357 
357 
857 
345 
333 

383 
321 
321 
321 

300 

300 
300 
800 
300 
300 

321 
333 
321 
321 
321 

321 
321 
321 
321 
321 

321 
300 
300 
207 

207 

207 
2B7 
207 
286 

274 

2M 
251 
251 
285 
300 

285 
274 
202 
282 
282 

285 
274 
274 
274 
274 

274 
274 
274 
274 
286 

285 
207 
207 
207 
207 
207 

285 
274 
274 
262 
261 

251 
251 
262 
262 
262 

262 
251 
251 
•  251 
251 

251 
251 
251 
251 
251 

251 
251 
251 
251 
251 

262 
262 
262 
262 
251 

251 
251 
251 
251 
261 

251 
251 
251 
240 
240 

240 
240 
240 
240 
240 

251 
262 
262 
274 
285 

285 

it 

285 
285 

285 
285 
285 
207 
207 
300 

300 
300 
207 
207 
207 

385 
274 

274 
274 
274 

262 
262 
251 
251 
251 

240 
240 
240 
240 
240 

240 
240 
240 
230 
230 

230 
230 
230 
230 
230 
230 

240 

2 

251 

3 

251 

4     

262 

s   

262 

ft 

274 

7    

286 

285 

8 

t     

285 

10      

207 

207 
285 
286 

274 
262 

u      

H 

u     

U  

15    

H 

262 

u            

262 

IS 

274 

}§  .    

274 

9       

285 

285 
207 
300 
300 
300 

300 

a      

a 

a 

M  

a,  .  

a... 

r       

300 
300 

a 

a 

300 

30 

262 

a 

NoTB.— DiBcdiafse  determined  from  a  fairly  well  defined  rating  curve. 
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Monthly  diteharge  of  Wood  River  at  Fort  Klamath,  Oreg.  ,for  C^  year  ending  Sept.  SO,  1915. 


Month. 


October.... 
November. . 
Deoenber. . 

Jannary 

Pefarnary... 
March 

^:::::;; 

June 

July 

August 

Sepiember. 


The  year. 


DiadiarKiftlii  aeoood-lMt. 


MaxtimiiiL  M^1?^"1T"?l-      Mfliwi, 


321 
345 
370 
367 
300 
285 


370 


374 
300 
300 

207 
251 
251 
210 
230 
240 


•  200 

a310 

«30O 

300 

323 

338 
822 
280 
267 
265 
256 
282 


208 


Run-oil 
(total  in 
"   t). 


>  AOOD- 

racy. 


17,800 
18,400 
18,400 
IS,  400 
17.000 
20,800 
10,200 
17,200 
16,300 
16,300  «  A 
16,700  ;  A 
16,800      \ 


212,000 


a  Estimated. 
FOtTRMZLK  ORSEK  HXAR  0DXS8A,  OREO. 

Location.— In  the  NW.  J  sec.  9,  T.  36  S.,  R.  5  E.,  just  below  the  outlet  of  Fourmile 
Lake,  about  15  miles  northwest  of  Odessa,  Elamath  County. 

Drain AOB  area. — ^Not  measured. 

Records  available. — ^April  6, 1912,  to  September  90, 1915. 

Gaob. — Stevens  water-stage  recorder  about  500  feet  below  outlet  of  lake  since  Octo- 
ber 23,  1914,  to  replace  Barrett  &  Lawrence  recorder  used  since  October  18, 
1912.    Vertical  staff  10  feet  below  dam  was  used  April  6  to  August  8,  1912 
Observer,  George  H.  Prey. 

DisoHAROB  MBA8URBMBNT8.— Hade  ffom  a  footbridge  near  gage  or  by  wading. 

Channel  and  oontrol. — Heavy,  angular  boulders;  may  shift  slightly. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.90  feet  at  9 
p.  m.  May  29  (discharge,  66  second-feet);  no  flow  at  times. 

1912-1915:  Maximum  stage  recorded,  2.5  feet  about  June  8,  1912,  on  old  gage, 
estimated  June  11  from  high-water  marks  (discharge,  99  second-feet). 

Winter  flow. — Stage-discharge  relation  probably  not  affected  by  ice. 

Diversions. — ^None. 

Reoitlation. — None;  storage  dam  has  never  been  operated. 

AocuRAOY. — Results  fair. 

Discharge  meamremer^  of  FourmUe  Creek  near  Ode$$a,  Oreg.,  during  the  gear  enditio 

Sept.  SO,  1915. 


Date. 

Madeby- 

hei^t. 

Db- 
oharge. 

Date. 

Madeby- 

& 

Dts- 

Oct.   23 

P.  P.  Henshaw 

Fut. 
1.33 
1.66 

ao.o 

June  27 

R.  P.CowgiU 

FItet. 
0.03 

'-^ 

June  10 

R.  P.Cowglll 
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Da3y  diMcharget  in  seccmd-feetf  of  Fourmik  Creek  near  Odessa,  Oreg.^fof  the  year  ending 

8ept,  SO,  1916. 


D»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

, 

2.0 
2.0 

2.2 
2.4 
2.6 
2.5 
2.6 

2.6 
2.7 
X6 
2.5 
2.4 

2.4 
2.4 
X4 

l\ 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.0 
1.9 
1.9 
1.9 

1.8 
2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
2.0 
2.2 
2.2 

%S 

2.6 
8.4 
8.9 
8.9 

8.7 
5.5 
7.0 
8.8 
8.8 

8.8 
8.2 
7.6 
6.5 
6.0 

5.5 
5.5 
5.0 
5.0 
8.7 

8.5 
8.5 
8.5 
8.5 
8.4 
8.5 

5.0 
8.2 
8.8 

11 

10 

9.4 
8.8 
8.8 
8.8 
8.8 

8.2 
7.0 
6.5 
6.0 
5.5 

4.6 
4.6 
4.6 
4.2 
4.6 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
4.6 
3.9 
5.5 
5.5 

5.5 
5.0 
4.6 
4.2 
4.2 

3.9 
3.9 
4.2 
4.2 
3.9 

3.9 
4.2 
4.6 
4.6 
4.2 

4.2 
3.9 
3.9 
3.9 
3.7 

8.5 
3.5 
3.5 
3.5 
3.8 
4.2 

4.2 
4.6 
6.5 
7.0 
7.6 

7.6 
8.2 
8.2 
8.8 
8.8 

8.8 
10 
12 
14 
14 

14 
16 
18 
22 
24 

27 
28 
30 
30 
30 

31 
33 
36 
42 
43 


42 
42 
38 
33 
,     31 

31 
30 

83 

H 

38 

11 

40 
38 
42 
42 
40 

42 
38 
88 

40 
40 

40 
47 
60 
64 
60 
56 

49 
48 
86 
33 
31 

28 
27 
25 
24 
28 

23 
22 
20 
19 
16 

13 

12 

10 
8.2 
7.6 

7.0 
6.0 
5.5 
4.2 
3.5 

2.2 
.7 
.6 
.6 
.6 

0.6 

0.2 

0.2 

2 

.2 

3 

.2 

4 

.2 

5 

.1 

6 

.1 

7 

.1 

g    

.0 

9 

10 

u 

12 

13 

14 

15 

16 

17 

18 

19 

30 

a 

22 

23 

%7 
XS 
2.6 

%B 
3.3 
2.2 
2.2 
2.1 
1.9 

2.0 
XO 
2.0 

2.0 
1.9 
2.0 
2.B 
2.4 

34    

25 

2S 

27 

28 

29 

30 

31 

NoTC.—DischaRe  determined  from  a  fairly  well  defined  rating  curve.    Discharge  Oct.  1-22  and  Not. 
3-22  estimated  at  2.0  second-feet. 

MonUUjf  discharge  of  Fourmile  Creek  near  Odessa,  Oreg.,  for  the  year  ending  Sept,  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Runoff 
(total  in 
acre-feet). 

Accu- 

]tffinlin^ni- 

Me«L 

racy. 

October 

2.09 
2.02 
2.23 
4.61 
6.55 
4.23 
18.5 
40.6 
16.7 
.33 
.26 
.04 

129 

120 

137 

283 

864 

260 

1,100 

2,500 

994 

20 

16 

2 

C. 

Novnmbw  .....^--.t. -r T-T 

C. 

December 

2.7 
8.8 
11 
5.5 
48 
64 
49 
.6 
.8 
.2 

1.8 

1.9 

4.2 

8.5 

4.2 

28 

.6 

.2 

.2 

.0 

B. 

Jamary r . , ,  - ,  - ,  - ,  - ,  -  ^ 

B. 

Febniy '. 

B. 

JSJS^::::::::. :.:.:. ;...:...:.: 

B. 

April 

B. 

Mv..      ...  ...... 

C. 

JS:      :                        .   . . 

B. 

j^::::::::::::::::. :.:.:::::::. ..:.:...: 

C. 

Aucost 

C. 

September. 

D. 

The  Tear  ^  ^ 

64 

.0 

8.18 

5,930 

786*— 18— wep  411 ^20 
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SURFACE   WATER  SUPPLY,  1915,  PART  XI. 


«A"  CAJTAL  AT  ELAICATS  FALLS,  OBSO. 

Location.— In  the  NW.  {  sec.  29,  T.  38  S.,  R.  9  E.,  at  the  head  of  tunnel,  about  one- 
fourth  mile  below  the  head  gates  of  the  canal  and  about  a  mile  northirest  ci 
Klamath  Falls,  Klamath  Coimty. 

Records  availablb. — Irrigation  season,  1911  to  1915.  Some  water  was  diverted  for 
three  or  four  years  prior  to  1911,  but  no  record  was  kept. 

Gage. — Barrett  &  Lawrence  water-stage  recorder  on  right  of  canal  just  above  'weii. 

Discharge  measurements. — Made  from  a  foot  plank  just  inside  lower  end  of  tannel 
about  one-half  mile  below  gage;  rectangular  section,  13.5  feet  wide. 

Channel  and  control.— Trapezoidal  weir,  18.15  feet  long,  with  its  crest  7.27  feet 
above  bottom  of  canal,  which  is  a  concrete-lined  section  13.5  feet  wide  on  the 
bottom,  12  feet  deep,  and  with  side  slopes  )  to  1. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.4  feet  June  25 
(discharge  392  second-feet).  This  is  probably  the  largest  quantity  <^  water  ever 
diverted  into  the  canal.    No  flow  at  certain  periods. 

Accuracy. — Current-meter  measurements  made  in  1915  check  the  weir  fcvmula,  cor- 
rected for  velocity  of  approach,  up  to  a  depth  over  weir  of  1.75  foot,  but  shows  3 
per  cent  more  water  for  a  depth  of  2  feet  and  6  per  cent  more  for  a  depth  of  3 
feet.  Earlier  measurements  were  made  using  too  few  sections  and  they  have  been 
discarded.    Results  for  1913  to  1915  excellent. 

Cooperation. — Data  furnished  by  United  States  Reclamation  Service. 

This  canal  diverts  from  link  River  immediately  below  outlet  of  Upper  Klamath 
Lake,  in  the  NE.  i  sec.  30,  T.  38  S.,  R.  9  £.,  for  irrigating  lands  east  of  Klamath  River 
and  on  both  sides  of  Lost  River.    Most  of  the  return  waters  reach  Lost  River. 

Discharge  measurements  of  **A**  canal  at  Klamath  Falls,  Oreg.,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by- 

he^t 

Dis- 
charge. 

Date. 

Madeby- 

heiS^t. 

I>is. 
cbange. 

Apr.  19 
21 

H.W.Humphrey 

C.  P.  Hughes 

Feet. 
1.05 
1.77 
1.40 
1.25 
1.44 

141 
106 
83.0 
102 

June    2 

9 

30 

Aug.    7 

1 

C.  P.  Hughes 

2.10 
3.06 
2.80 
1.06 

**f« 

do 

do 

H.  W.  Humphrey 

3111 

29 

<lo 

296 

May    5 

18 

do 

do 

100 
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Daily  disdutrgey  in  second-feet,  of**A**  canal  at  Klamath  Falls,  Oreg.,  for  the  year  ending 

Sept.  30,  1915. 


Day.                                     Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

9 
9 
9 

91 
94 
23 
32 

74 

81 
84 
86 
107 
107 

58 
50 
76 
76 
76 

76 
96 
107 
107 
188 

144 
144 
144 
144 
138 

131 
151 
165 
165 
165 
165 

165 
187 
217 
262 
262 

217 
247 
278 
326 
342 

396 
342 
342 
358 
350 

358 

358 
342 
358 
358 

342 
342 
810 
310 
392 

366 
294 
270 
278 
294 

278 
232 
187 
187 
187 

131 
119 
119 
119 
119 

113 
119 
119 
119 
119 

119 
125 
151 
172 
168 

172 
232 
232 
278 
278 

294 
310 
326 
326 
326 
294 

232 
262 
262 
262 
202 

202 
172 
144 
144 
131 

131 
172 
202 
138 
138 

138 
131 
131 
131 
131 

131 
147 
129 
119 
111 

111 
111 

86 
81 
76 
58 

50 

2 

50 

3 

50 

i 

50 

5 

50 

6 

50 

7 

50 

% 

50 

9 

50 

10 

50 

11 

50 

12 

50 

13 

50 

14 

50 

IS 

50 

15 

50 

I?::.::::::::::::::::::::::::::::::::::::::::::::::::: 

50 

ig 

50 

19 

02 
50 

50 
50 
50 
50 
50 

52 
62 
62 
76 
96 

50 

20 

50 

• 
21 

50 

22 

50 

23.:.:.:.:::::.:.:.:.:.:::.:.:.:.:.:.:...:.:.::::::::: 

50 

2t 

50 

25 

50 

2S 

50 

27 

50 

28 

50 

29 

50 

30 

50 

31 

Note.— Discharge  determiDec^froni  a  well-defined  rating  curve. 

Monthlg  discharge  of  **A**  canal  at  Klamath  Falls,  Oreg.,/or  the  year  ending  Sept.  30, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acn>4eet). 

Accu- 

Minlm^m- 

Mean. 

racy. 

October 

9 

0 

0.9 

0 

0 

0 

0 

0 

23.7 
106 
306 
195 
149 
50.0 

55 

0 

0 

0 

0 

0 

1,410 

6,520 

18,200 

12,000 

9,160 

2,980 

B. 

November 

Oeomber 

ss^ 

fSrSy.  :. 

itoS;  :::::::::.:.:.:.:::::.:.:.:.:::.:.:.:.: 

Ajffl 

96 
165 
392 
326 
262 

50 

0 
23 
165 
113 
58 
50 

B. 

^                  .......... 

A. 

Jmt.         .  .  .  

A. 

j^:::::::::::;::. :.:.:. :.:.:.: :.:.: 

A. 

Atmut    

A. 

S^tomber 

B. 

The  vear 

392 

0 

69.6 

50,300 

LOST  RIVIR  ABOTZ  OLBVS,  OREO. 

Location  .—In  the  NW.  J  sec.  21,  T.  39  S.,  R.  Hi  E.,  at  an  old  ford  on  Brotherton 
ranch,  about  5  miles  east  of  Olene,  in  Poe  Valley.  A  small  quantity  of  return 
water  from  land  irrigated  from  the  ''A"  canal  may  enter  above  the  station. 

Drainaob  AREA. — Not  measured. 

lUcoRos  AVAILABLE.— June  22  to  September  30, 1915.  The  discharge  does  not  differ 
materially  from  that  recorded  at  the  station  at  Olene,  1907  to  1912. 
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G AGE. —Vertical  staff  on  right  bank;  read  daily  to  himdredthfl  by  United  States 

Reclamation  Service  employees. 
D18CHABGB  MEA8UBBMENT8.— -Made  by  wading;  section  rather  poor  on  account  of 

dead  water  at  the  sides. 
Channel  and  contbol.— Channel  tortuous;  control  fairly  permanent;  overhanging 

willows  may  affect  stage-dischaige  relation  somewhat. 
Extremes  op  discharge. — Minimum  stage  recorded,  0.85  foot  June  27  and  29,  and 

July  21  (discharge,  62  second-feet).    For  maximum  and  minimum,  1904  to  1915, 

see  "Lost  River  at  Wilson  Bridge,"  page  309. 
Diversions. — Some  land  is  irrigated  in  Yonna  Valley,  a  few  miles  above  the  station, 

and  a  large  area  by  flooding  in  Langell  Valley. 
Regulation  .—None. 
Accuracy. — Results  good. 
Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

Discharge  measurements  of  Lost  River  above  Olene^  Oreg.,  duming  the  year  ending  Sept,  SO, 

1915. 


Date. 

Made  by- 

hei^t 

&.    ^-^- 

Made  by- 

• 

Gaffe 
hei^t. 

diarse. 

June  21 

Humphrey  and  HuKhe5 
C.  P.uugbes 

Feet. 
0.91 
.84 
1.04 
.91 

Sec.-fl. 
09.0 
62.3 
09.9 
02.6 

! 

Aug.  12 
24 
31 

1 

A.  R.  Leayitt 

Ftet, 
1.10 
1.11 
1.11 

^"f^n 

21 

do 

do 

71.4 

July    9 
24 

do...1 

do 

6B.9 

Daily  ctischargey  in  second-feet,  of  Lost  River  above  Oleru^  Oreg.,for  the  year  ending  Sspt  .30  ^ 

1915. 


Day.           1  June. 

1 

July. 

Aug. 

Sept. 

Day. 

.June. 

July. 

Aug. 

Sept, 

1 1 

65 
65 
65 
66 
66 

70 
71 
71 
71 
71 

71 
72 
72 
71 
70 

66 
66 
66 
66 
66 

66 
68 
68 
j66 
66 

67 
67 
70 
70 
60 

74 
75 
75 
74 
74 

74 
74 
74 
74 
73 

73 
74 
74 
73 
73 

16 

71 
72 
73 
73 
62 

62 
65 
66 
64 
64 

66 
66 
66 
66 
66 
66 

69 
70 
70 
72 
72 

74 
74 
74 
74 
74 

74 
77 
77 
74 
74 
74 

74 

2                             >       .     .. 

17 

74 

3::::::::::::::::::::::: 

18 

74 

4 

19 

74 

5 

20 

73 

6 

21 

63 
65 
66 
65 
66 

62 
62 
62 
62 
65 

73 

7 ! 

22 

73 

s:::::::.::::::.\. .:.:.:. 

23 

73 

9 ' 

24 

731 

10 

26 

73 

11 

26 

73 

12 

27 

74 

13::  :::::::::::l::::::: 

28 

73 

u 1 

29 

73 

15   :::::::::::.:::::::: 

30 

73 

31 

1 

Note.— Discharge  determined  from  a  fairly  weU  defined  rating  curve. 
Monthly  discharge  of  Lost  River  above  Olene,  Oreg.y  for  the  year  ending  Sept.  SO^  J 9 IS, 


Month. 


Diflofaarge  in  second-feet. 


Maximum.   Minimum.      Mean. 


Run-off 
(totalln 
acre-feet). 


AeoQ- 


June  21-30. . 

July 

August 

September.. 


63.7 
67.9 
7a3 
73.6 


1,960 
4,180 
4,320 
4,380 


The  period. 


14,100, 
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LOST  RIVIR  AT  WZLSOV  BBZDOS,  HXAB  OLEHE,  OREO. 

Location  .—On  line  between  sees.  29  and  30,oT.  39  S.,  R.  10  E.,  at  Wilson  Bridge, 
about  one-fourth  mile  below  the  diversion  dam,  and  about  4  miles  by  river  below 
Olene,  Klamath  County. 

Records  available.— March  14, 1912,  to  September  30, 1915. 

Drainage  area. — Not  measiired. 

Gage. — Vertical  staff  attached  to  highway  bridge;  datum  4,005.18  feet  above  sea 
level  and  60  feet  below  datum  used  in  1912.  Gage  read  daily  when  water  is 
flowing,  by  the  watchman  for  the  dam. 

Discharge  measurements. — Made  from  highway  bridge  or  by  wading. 

Ohannel  and  control. — Gravel  and  chalk  rock,  clean  and  fairly  permanent. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  63.4  feet  March 
20-22  (dischaige,  522  second-feet);  practically  no  flow  except  when  total  dis- 
charge of  river  exceeds  capacity  of  diversion  canal. 

1904-1916:  Maximum  stage  recorded,  18.25  feet,  mean  for  February  7,  1907,  at 
Merrill  station  (discliarge,  9,200  second-feet).  The  maximum  stage  for  Olene 
station  was  13.5  feet  early  in  1904,  determined  from  high-water  marks  by  John  H. 
Lewis,  May  24, 1904  (discharge,  from  partly  developed  rating  curve,  8,600  second- 
feet).  Minimum  stage  recorded  for  natural  flow  conditions,  4.29  feet  June  19, 
1911,  at  Olene  (dischaige,  58  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^This  station  is  just  below  the  dam  at  which  practically  all  the  dischaige 
of  Lost  River  up  to  about  500  second-feet  is  diverted  through  the  diversion  canal 
into  Klamath  River  or  into  the  *'G"  canal  (formerly  Griffith  lateral)  on  the  east 
bank  of  the  river. 

Regulation. — Changes  in  dischaige  covering  several  days  may  be  caused  at  times 
by  operation  of  the  movable  crest  and  outlet  gates  of  the  dam. 

Accuracy. — Results  good. 

Cooperation.— Field  data  furnished  by  United  States  Reclamation  Service. 

Ditcharffee  metuuremerUs  of  Lost  River  at  WiUon  Bridge  near  Olene,  Oreg.,  during  the 

year  ending  Sept,  SO,  1915. 


Date. 

MadAby- 

bei^t. 

Dis- 
charge. 

Date. 

Madeby- 

hS^t. 

Dis- 
charge. 

Nor.    5 

F.F.Henshaw 

C.E.  Maxwell 

Feet, 
00.29 
61.28 

189 

Nov.    76 
Apr.    1 

C.  E.  Maxwell 

Feet. 
61.30 
61.35 

^"•4 

7a 

H.  W.  Humphrey 

235 

a  Section  location  previously  published  is  in  error. 

*  Water  released  at  dam  to  create  stage  desired  for  measurement. 
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Daily  discharge,  in  secOnd-feet,  of  Lost  River  at  Wilson  Bridge ,  near  Olene,  Oreg.,  for  the 

year  ending  Sept.  SO,  2915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Mat. 

Apr. 

Day. 

Oct. 

Not. 

Dec 

Jan. 

Mar. 

Apr. 

1 

86 
86 
86 
86 
86 

86 
86 
86 
86 

86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
0 

188 
96 
56 
0 

16 

17 

18 

19 

20 

^1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

81 
86 
86 
86 
128 

96 
152 
96 
86 
86 

86 
86 
86 
86 
86 
106 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 

86 
86 
86 
86 
86 
86 

226 
296 
446 
454 
522 

522 
522 
504 
495 
504 

454 
374 
233 
226 
522 
382 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

0 
81 
81 
81 

13 

14..  .. 
16 

....',.. 

0 
164 

Note.— Discharge  deteraiined  from  a  fairly  well  defined  rating  curve. 

iknthly  discharge  of  Lost  River  at  Wilson  Bridge,  near  Olene,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


VftyiTn^ni-  ifinifff^iin.     Mean. 


Run-off    I  A«— - 
acre-feet).  ]  '^y- 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September — 

The  year 


152 
86 
86 
86 
0 
822 
188 
0 
0 
0 
0 
0 


56.8 

86.0 

86.0 

25.0 

0 

221 

11.3 

0 

0 

0 

0 

0 


3,490 

5,120 

5,290 

1,540 

0 

13,000 

672 

0 

0 

0 

0 

0 


522 


41.0 


29,700 
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Total  daily  discharge,  in  $econd'/eeif  of  Loit  River,  Lo$t  River  divernon  eunal,  and  "0'* 
canal,  less  the  discharge  o/OUne  waiteway,/or  the  year  ending  Sept,  SO,  1915, 


ThLj. 


\. 

3. 
3. 
4. 

S. 

6. 
7. 
8. 
9. 
10. 

u. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
». 

a. 

22. 
2S. 
24. 
%. 

16. 
27. 
28. 
». 
10. 
31. 


OOL 


113 
112 
112 
113 
116 

121 
121 
121 
123 
123 

123 
123 
128 
81 
81 

81 
86 
86 
86 
128 

96 
153 
96 
86 
86 

86 
86 
86 
86 
86 
100 


Nov. 


Dec. 


Jan. 


86 
86 
86 
86 
86 

86 
86 
86 
115 
96 

86 
90 
41 
14 
89 

114 
114 
114 
115 
113 

107 
137 
173 
143 
137 

137 
137 
148 
148 
148 
148 


Feb. 


160 
160 
160 
160 
160 

160 
160 
166 
109 
160 

160 
166 
100 
166 
100 

166 
166 
166 
166 
160 

166 
166 
169 
173 
190 

199 
319 
209 


Mar. 


346 
346 
264 
365 
369 


369 
343 
393 
304 

304 
304 
304 
304 
563 

673 
743 
892 
900 
968 

963 
953 
934 
925 
934 

884 
804 
584 
605 
967 
700 


Apr. 


555 
476 
387 
331 
388 


396 
360 
300 
331 

384 
261 
196 
195 
186 

223 
180 
180 
126 
151 

108 
126 
126 
168 
105 

168 
168 
168 
168 
168 


May. 


136 
126 
150 
203 
147 

113 
122 
120 
111 
106 

100 
101 
87 
88 

87 

86 
107 
103 

73 

n 


88 
84 
87 
103 

113 
114 
113 
139 
141 
143 


June. 


144 
140 
135 
150 
140 

118 
90 
132 
110 
107 

113 
116 
104 
88 
76 

61 
83 
80 
81 
97 

96 
96 
79 
104 
100 

90 
78 
94 
96 
95 


July. 


94 
76 
70 
68 
65 

74 
67 
58 
44 
37 

44 

56 
83 
94 
103 

93 
74 
59 
120 
131 

131 
92 

78 
76 
99 

96 
91 
85 
92 


Aug. 


62 
98 
94 
86 
72 

80 
88 
75 
80 
76 

57 
56 
46 
60 
111 

121 
121 
123 
80 
66 

66 
77 
77 
84 
94 

97 
118 
119 
120 
114 
102 


Sept. 


100 
96 
95 
91 


112 
120 
117 
102 
92 


90 
90 
90 
89 
89 

89 
89 
88 
87 
84 

84 
83 
83 
83 


Total  monthly  diathargeo^  of  LoH  River  at  Wilson  Bridge  near  Olene,  Oreg.,  for  the  year 

ending  Sept,  30, 1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Mlirimnm.     Mean, 


Run-off 
(total  in 
acre-feet). 


October 

November 

December. 

lanuary 

Febnitfy 

March 

'£:-::::: 

hum 

July 

Aagu3«.. 

flsptember 

The  year. 


152 
86 
86 
172 
219 
967 
565 
203 
159 
131 
123 
120 


86 
86 
86 
14 
160 
246 
105 
73 
61 
37 
46 
83 


104 
86.0 
86.0 

106 

170 

503 

243 

111 

103 
81.2 
87.7 
91.9 


6,400 
5,120 
5,290 
6,640 
9,440 
36,500 
14,500 
6,820 
6,130 
4,990 
5,390 
5,470 


967 


14 


156 


113,000 


•  iTirhideii  flow  in  Lost  River  diversion  oaaal  and  "  O  "  canal,  less  the  discharge  of  Olene  wasteway. 
LOST  KZVXR  DZVXmSZOM  OAMAX.  HXAB  OLBVS,  OREO. 

Location.— In  the  SW.  J  sec.  29,  T.  39  S.,  R.  10  E.,  about  4  miles  by  river  below 

OleBe,  Klamath  County. 
RBCOBD0  AVAiLABLB.— May  1, 1912,  to  September  30, 1915. 
Qage. — ^Vertical  staff  diowing  height  of  water  in  pond  back  of  head  gates  and  in 

canal  below  head  gates;  read  daily  or  whenever  gates  are  changed. 
Gats  opbninob.— The  head  works  of  the  canal  comprise  three  hand-operated  sliding. 

gates,  each  4  feet  wide  and  6  feet  high.    The  gate  openings  are  recorded  each 
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day,  and  for  each  period  of  lees  than  a  day  when  the  gates  are  changed.  Waten 
from  Klamath  River  backs  up  the  canal  nearly  to  its  head,  even  if  no  water  10 
running. 

Discharge  measubbmbnts. — ^Made  from  a  footbridge  a  diort  distance  below  the 
head  gate. 

DiscHABGB  coBFFiciBNTS. — ^Tho  discharge  coefficients  for  computing  the  flow  throu^ 
the  gates  considered  as  orifices  have  been  arrived  at  by  plotting  the  coefficients 
determined  from  measurements  in  three  groups — ^for  gate  openings,  1.5  to  2.0 
feet,  2.5  to  3.5  feet,  and  4.0  to  5.  5  feet.  The  gates  are  generally  opened  an  even 
half-foot  and  seldom  less  than  1.5  feet.  The  coefficient  has  been  plotted  as 
coordinate  with  head-on  gates.  The  coefficients  used  vary  from  0.80  to  0.93  for 
heads  over  1.00  foot,  but  for  low  heads  exceed  1.00. 

ExTRBMES  OP  DISCHARGE. — ^Maximum  discharge  during  year,  446  second-feet,  March 
16  to  20,  for  gate  openings  on  two  gates  of  4.8  feet  and  on  the  third  of  5.1  feet,  and 
a  head  of  0.80  foot.    (See  footnote  to  table  of  daily  discharge.)    No  flow  at 
times. 
1912-1915:  Maximum  discharge,  508  second-feet,  February  28, 1914. 

Accuracy. — Results  good,  except  for  heads  of  less  than  1.0  foot  with  low  gate  open- 
ings and  for  heads  of  leas  than  0.5  foot  with  the  higher  gate  openings.  For 
these  conditions  the  coefficients  are  not  determined  closely  and  the  practice  of 
reading  the  heads  only  to  the  nearest  half-tenth  introduces  some  uncertainty. 

Cooperation. — Field  data  furnished  by  United  States  Reclamation  Service. 
This  canal  diverts  water  from  Lost  River  into  Klamath  River  to  assist  in  lowmng 

Tule  Lake  for  the  purpose  of  reclaiming  the  lake  be^. 
No  current-meter  measurements  were  made  in  1915. 

Daily  dMuxtge,  in  ucond-feet,  of  Lost  River  divernon  canal  near  OUne,  Oreg.f  for  the 

year  ending  Sept.  SO,  1916, 


Day. 

Oct. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

112 
112 
112 
112 
116 

121 
121 
121 
122 
123 

123 

123 

42 

0 

6* 

29 
96 

86 
90 
41 
14 
89 

114 
114 
114 
115 
113 

107 
137 
172 
142 
137 

137 
137 
148 
148 
148 
148 

160 
160 
160 
160 
160 

160 
160 
166 
169 
169 

160 
166 
160 
166 
166 

166 
166 
166 
166 
160 

166 
166 
160 
172 
190 

190 
219 
209 

246 
246 
254 
365 
369 

369 
369 
342 
342 
304 

304 
304 
304 
304 
399 

446 
446 
446 
446 
446 

430 
430 
430 
430 
430 

430 
430 
851 
369 
445 
818 

867 

if 

331 
288 

288 
376 
360 
360 
821 

284 

361 
195 
195 
186 

223 

180 
180 
126 
151 

168 
126 
126 
168 
105 

168 
168 
168 
168 
168 

126 
126 
126 
154 
87 

48 
54 
44 
29 
30 

32 
35 
84 
36 
37 

38 
58 
55 
49 
49 

53 
53 
40 
36 
44 

46 
47 
47 
47 
47 
47 

43 
41 
37 
64 
46 

23 
29 
70 
53 
42 

42 
42 
28 
0 

6' 

5 

5 
10 
11 
15 

2 

3 
14 
37 
40 
41 

22 
2 
0 
23 
34 

35 
10 
0 

0 
17 
24 
18 

8 

18 

19 

18. 

18 

18 

0 

0 

0 
22 
74 

70 
67 
64 
18 
0 

8 
12 
12 
82 
44 

64 

65 
67 
65 

64 
64 

94 

2 

65 

3 

66 

4 

65 

5 

66 

.  0 

76 

7 

75 

8 

72 

9 

67 

10 

67 

11 

49 

12 

53 

13 

58 

14 

58 

15 

a 

1ft 

54 

17  

54 

18         

54 

19 

53 

20 

58 

21     

63 

22 

58 

23       

58 

24           .  . 

f7 

25           .... 

fiS 

26 

58 

27 

68 

28 

58 

29 

IS 

30 

80 

31 

NoTB.~I>ischarge  computed  from  records  of  gate  opening,  head  on  gates,  and  ooeffldents  of  dlicbarg* 
derived  from  ctirrent-meter  measurements. 
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Monthly  discharge  of  Lost  River  diversion  canal  near  Olene,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Discharge  in  seoond-feet. 


Mtnimnin. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

Februfloy 

March 

r:::::::::: 

June 

Jnly 

August 

September 

The  year 


128 

0 

0 

172 

219 

306 
154 
70 
41 
74 
76 


0 

0 

0 

0 

160 

246 

105 

20 

0 

0 

0 

40 


47.1 
0 
0 
8S.1 
170 
S72 
231 
56.6 
18.7 

lao 
sao 

58.9 


2,900 

0 

0 

5,110 

9,440 

22,900 

13,700 

8,480 

1,110 

615 

1,880 

8,500 


446 


80.5 


64,600 


TVLB  lAKZ  VBAB  ¥WHTin.L,  ORXG. 

Location. — In  sec.  8,  T.  41  S.,  R.  II  E.,  at  J.  F.  Adams's  ranch  near  the  mouth  of 
Lost  River,  3  miles  east  of  Merrill,  Klamath  County. 

Records  available. — ^May  17,  1904,  to  September  30,  I9I5. 

Gage. — ^Vaiical  staff  fastened  to  boathouse  on  shore  of  lake  July  26,  I9I2,  to  May 

17,  I9I5,  when  a  new  gage  was  installed  about  300  feet  farther  upstream.    Gage 

heights  given  below  refer  to  a  datum  4,000  feet  above  sea  level;  those  given  in 

Water-Supply  Paper  361,  page  450,  refer  to  a  datum  4,050  feet  above  sea  level. 

A  vertical  staff  on  a  post  driven  in  the  lake  bed  had  been  used  up  to  July,  1912. 

The  elevation  of  its  zero  as  determined  from  the  best  available  information  has 

been  as  follows: 

Feet. 

May  17,  1904 4,047.73 

Oct.  21,  1904 4,047.76 

May  11,  1907 4,048.56 

June  11, 1907 4,048.56 

Nov.  27,  1908 M,  048. 60 

The  gage  readings  made  from  1904  to  1912  have  been  published  as  reported, 
and  no  attempt  has  been  made  to  reduce  them  to  a  uniform  datum.  A  graph 
of  the  gage  heights  has  failed  to  reveal  any  critical  points  that  would  accoimt 
for  a  sudden  change.  It  is  therefore  likely  that  the  gage  was  raised  by  the  ice 
a  little  at  a  time  during  the  winters  of  1905-6  and  1906-7.  On  account  of  this 
error  the  gage  heights  prior  to  May,  1907,  should  not  be  used  for  any  refined 
studies. 

Extremes  op  stage.— 1904-1915:  Maximum  stage  recorded  11.35  feet  April  30  and 
May  1,  1907,  or  4,059.91  feet  above  sea  level.  On  May  17,  1905,  the  stage  was 
reported  by  John  H.  Lewis  to  be  10.5  feet,  or  4,058.23  feet  above  sea  level.  Mini- 
mum stage  recorded,  4,047.98  feet,  September  23,  1915. 

DiTSRSioNS  AND  REGULATION. — In  Juuo,  1909,  the  Clear  Lake  dam  was  closed,  and 
water  has  since  been  released  from  the  reservoir  only  for  short  periods.  Since 
May  1,  1912,  most  of  the  discharge  of  Lost  River  up  to  about  500  second-feet  has 
been  diverted  at  the  Lost  River  dam  into  Klamath  River.  Tule  Lake  has  there- 
fore been  falling  rapidly  since  1909. 

Cooperation. — Since  May,  1909,  this  station  has  been  maintained  by  the  United 
States  Reclamation  Service. 


>  Referred  to  the  original  bench  mark  installed  in  1904. 
at  elevatioa  4,048.40. 


According  to  another  bench  mark  it  was 
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Daily  gage  height,  iafut,  of  Tule  Lake  near  Merrill,  Oreg.,/or  the  years  ending  Sept.  SO, 

1914  and  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June.    July. 

Aug. 

1    Sept 

1 

51.96 

61.70 

62.20 

62.00 

61.68 

51.52  

&1.M) 

"«.*«" 

fiOiao 

2 

51.80 

61.90 

61.86 

a::  ::::::::::: 

51.80 

51.70 

51.70 

52.10 

61.98 

sa56 

4 

61.90 

61.90 

61.79 

s!. :::::::::::: ::::.:: 

61.70 

61.70 

&L86 

£0.65 

6 

51.90 

51.80 

61.00 

62.10 

52.00 

5L62 

ai.on 

7 

51.70 

'6i.'76* 

51.00 

61.60   

ia45 

8 

51.86 

6i'i6 

si'io" 

51.02 

9 

5L96 

61.80 

62.00 

61.95 

5i.84 

51.58 

fiaS8 

10 

51.90 

51.76 

61.70 

51.  OO 
'  80.96' 

11 

61.76 

62.00 

61.90 

51.85 

51.52 

50LSI7 

12 

61.70 

61.70 

68.00 

13 

5L80 

61.76 

62.10 

52.10 

61.90 

51.83 

51.49 

14 

6L70 

62.06 

50.92 

16 

6L80 

52.10 

61.85 

51.81 

51.48 

50.80 

ic :  . 

68.10 

61.75 

68.10 

17 

61.75 

61.76 

51.78 

51.42 

6a  86 

50160 

18 

51.80 

68.06 

68.10 

U.88 

19 

51.76 

62L50 

51.78 

*6i.*3i' 

5a  81 
50.82 

sasi 

as 

61.80 

51.80 

62.10 

62.18 

21 

61.76 

*6L76* 

8100 

61.85 

50.29 

22.. 

61.80 

68.06 

*6a.*i6' 

51.35 

23 

62.00 

61.80 

62.16 

5i.88 

51.78 

50.33 

24..  . 

61.80 

5L76 

U.70 

60.78 

25 

61.80 

62.10 

51.75 

51.34 

26 

61.76 

61.70 

68.00 

68.10 

51.68 

5a  70 

5a  23 

27 

61.75 

61.80 

62.10 

51.70 

51.33 

2B  . 

51.70 

'6i.*76' 

68.00 

51.70 

50.66 

29 

51.76 

62.00 

51.68 

61.18 

50.20 

80 

68.00 

ai 

51.70 
60.28 

6a  22 

51.70 
6a  20 

61.16 

1 

1914-15. 
1.. 

6a  15 

60.84 

6a  82 

2 

6a  20 

48.96 

48.48 

3  .  . 

60.58 

60.20 

*6ai6' 
6a  16 

60.84 

6a  22 

4 

iao6 

40.0ft 

5 

50.66 
60.46 

60.12 

60.20 

6a  28 

60.21 

6a  21 

6a  20 

6 

49.62 

7  . 

6a  16 

6a  20 

60.21 

60.20 

6a  06 
4a  96 

8 

6a  38 

60.15 

50.28 

60.22 

9 

6a  ao 

6a  21 

48.94 

10 

6a  21 

60.28 

6a  20 

48.80 

11 

6a  ao 

48.96 

12 

50.20 

6a  16 

6a  23 

6a  22 

6a  21 

13 

60.20 
60.20 

4&80 

14 

50.19 

60.30 

6a  ao 
*8i.*2i' 

50.26 

6a  28 

49.96 

49.40 

16 

6a  16 

*86.*i6* 

6a  28 

6a88 

16  .  . 

50.22 

6a  20 

60.28 
6a  28 

ioliY 

49.86 

17 

6a  28 

6a88 

4&28 

18 

50.22 

49.86 

19 

50.  ao 

6a  21 

20 

60.28 

6a26 

6a  16 

6a  83 

6a  88 

48.78 

^ 

6a  80 

48.88 

4a  86 

22 

6a  15 

6a  22 

60.22 

2B 

60.20 
50.20 

60.  U 

6a  20 

47.08 

24 

60.22 

6a  06 

25 

60.16 

6a  15 

6a  28 

4a  86 

26 

6a  20 

6a  21 

60.19 

49.06 

27 

60.16 

60.23 

4a  08 

48.  OB 

28 

60.20 

60.16 

6a  19 

6a  06 

40.66 

29 

60.15 

60.21 

30  ..                     

6a  ii 

6a  19 

'saoi' 

40.66 

48.60 

31                             ..  .. 

60.21 
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KILLMa,  CREEK  EEAM,  LOBXXXA,  OmS0. 

LocATioK. — In  sec.  7,  T.  40  S.,  R.  14  E.,  at  the  site  of  an  old  wagon  bridge,  about 
three-fourths  mile  above  the  highway  bridge,  1  mile  east  of  the  Swingle  ranch 
in  Langell  Valley,  and  3  miles  south  of  Lorella,  Klamath  County. 

Drainagb  area. — 270  square  miles. 

Rbcords  available.— April  1,  1909,  to  September  30,  1915;  August  10,  1904,  to 
December,  1908,  for  a  station  in  sec.  12,  T.  39  S.,  R.  13  E.,  at  the  lower  end  of 
Horeefly  Valley  and  10  miles  or  more  by  creek  above  the  present  station;  only 
a  small  amount  of  inflow  between  the  two  points. 

Gaob. — Fries  water-stage  recorder  on  left  bank  attached  to  old  bridge  abutment. 

DiscHAOOB  MBA8URBMENT8.— Made  from  highway  bridge,  or  by  wading  at  low  water; 
current  is  sluggish  at  the  bridge,  as  the  gradient  of  the  stream  is  flat. 

Channel  and  control. — Stream  bed,  rocks  and  gravel,  overlain  with  some  silt; 
control  fairly  permanent;  left  bank  overflows  in  floods. 

Extremes  or  discharge. — Maximum  stage  during  year  from  water-stage  reccn^er, 
6.88  feet  at  3  a.  m.  March  24  (discharge,  1.250  second-feet);  minimum  stage  from 
water-stage  recorder,  2.20  feet  August  2  to  September  7  (creek  probably  dry  or 
nearly  so). 

1904-1915:    Maximum  stage  recorded,  14.0  feet,  February  5,  1907  (dischaige 
6,730  second-feet). 

Winter  flow. — Stage-discharge  relation  apparently  not  materially  affected  by  ice, 
as  control  remains  open.  Open-channel  rating  curve  was  formerly  applied 
throughout  the  winter,  but  no  discharge  records  have  been  computed  for  low- 
water  stages  in  1915. 

Diversions. — A  small  irrigating  flume,  carrying  about  1  second-foot,  diverts  just 
above  the  present  station,  and  probably  a  considerable  area  is  irrigated  above  the 
station. 

Rboitlation. — Flow  may  be  occasionally  affected  by  a  rock  and  brush  diversion  dam 
just  above  gage. 

AccuRACT. — ^Results  good  for  higher  stages  as  the  curve  defined  by  measurements  of 
1910-11  has  been  confirmed  by  measurements  in  1915-16;  for  low  and  medium 
stages  the  rating  curve  is  very  uncertain  and  no  estimates  have  been  attempted 
except  for  months  of  considerable  run-off. 

Cooperation. — Field  data  furnished  by  United  States  Reclamation  So^ice,  Klamath 
project. 

Disduorge  measuremenU  of  Miller  Creek  near  Lorella,  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

taeii^t. 

Dim 
charge. 

Nov.    6 

HMwhaw  and  Mflri er .....            ,             , .         . , , 

Feet. 
2.83 
3.50 

^«t. 

Maj   19 

0.  P.  Hugtw* 

27.8 
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Daily  discharge,  in  seoond-fBet,  of  Miller  Creek  near  LorelUi,  Oreg.,  for  the  year  imding 

Sept,  SO,  1915. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

1 

1.6 

87 

241 

2.8 

8.2 

16 

6 

678 

9 

12 

2 

2.0 

83 

210 

.8 

2.4 

17 

7 

691 

6 

9 

3 

2.3 

88 

228 

.8 

1.8 

18 

63 

682 

8.4 

10 

4 

2.0 

74 

228 

1.0 

1.4 

19 

94 

710 

2.8 

16 

6 

2.0 

44 

144 

1.0 

1.0 

20 

81 

710 

L7 

21 

6 

2.6 

81 

67 

2.6 

21 

86 

720 

L4 

15 

7 

3.0 

18 

39 

2.6 

,4 

22 

33 

710 

.7 

13 

8 

3.5 

20 

88 

2.6 

.3 

23 

16 

720 

.6 

14 

» 

4.0 

16 

86 

2.6 

•  6 

24 

15 

770 

.6 

14 

10 

4.6 

48 

23 

2.8 

.6 

26 

147 

640 

.6 

16 

11 

6.0 

81 

16 

26 

78 

862 

.6 

21 

12 

6.6 

114 

18 

•  8 

27 

67 

801 

1.1 

15 

13 

6 

202 

11 

1.0 

28 

46 

663 

8.7 

a 

14 

6 

604 

13 

1.0 

29 

674 

8.2 

9 

15 

6 

661 

13 

.7 

80 

811 

2.8 

7 

.3 

31 

285 

5 

NoTE.^Dlscharge  determined  from  a  well-defined  rating  curve;  Feb.  6-12,  Mar.  10  and  11  interpolated. 
Monthly  discharge  of  Miller  Creek  near  Lorella^  Oreg.^for  the  year  ending  Sept.  SO^  1915. 


Month. 

Discharge  in  seoond-teet. 

Run-off 
(total  in 
acre4Bet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

February 

147 
770 
241 
21 

1.6 
16 
.5 

.8 

25.8 
866 
45.3 
8.56 

1,430 

21,900 

2,700 

620 

B. 

Mf^rrh . ,    .            

B. 

Auril 

B. 

iSy!:::::::::::::::::::::::::::::::::::::::;:::::: 

B. 

The  period 

Sft.flOD 

Non.— Discharge  October  to  January  and  June  to  September  probably  ranged  from  sero  to  about  3 
aecond-feet  on  June  1,  and  the  total  run-off  for  these  months  is  believed  to  have  been  400  to  500  acre-faet. 

OLEVS  WASTSWAY  At  OLSHS,  ORXG. 

Location.— In  the  SW.  J  sec.  14,  T.  39  S.,  R.  10  E.,  at  the  flume  on  the  F  canal  of  the 

Klamath  project  that  crosses  Lost  Hiver  at  Olene,  Klamath  Coimty,  about  4  miles 

upstream  from  Lost  River  dam. 
Records  available. — Jime  5  to  September  8,1915. 

Gage. — Records  are  kept  of  width  of  gate  opening  and  of  head  of  water  on  the  orifice. 
DiscHABOE  MEASUREMENTS. — ^Mado  in  flumo  above  and  below  wasteway,  and  dilF^- 

ence  between  the  two  measurements  taken  as  outflow  from  wasteway. 
Accuracy. — ^The  coefficient  of  discharge  is  somwhat  uncertain  for  discharge  that 

varies  much  from  those  shown  in  table  of  discharge  measurements,  but  the  total 

for  the  year  is  probably  not  materially  in  error. 
Cooperation. — Results  furnished  by  United  States  Reclamation  Service. 

The  Olene  wasteway  is  used  to  supply  water  from  Link  River  to  supplement  the 
flow  of  Lost  River  when  the  latter  is  insufficient  to  supply  the  G  canal.  The  records 
are  used  in  obtaining  the  total  natural  flow  of  Lost  River. 
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Dwkarge  mMsuremmU  of  OUne  loaiteway  at  Olene,  Oreg.,  during  the  year  ending  Sepi, 

SO,  1915. 


Umd.a 

Height 
ofgike. 

Width 
of  gate. 

Area  of 
opening. 

Di»- 
charge. 

Coeffl. 

dent  of 

dieduirge. 

Feet. 
3.94 
3.90 

Feet, 

0.76 

.70 

FeH. 
2.10 
2.10 

1.47 

n.2 

14.0 

0.65 
.60 

a  On  center  of  gate  opening. 

DaUy  diMtharge,  in  iecond-feety  of  Olens  watteway  at   Olene,  Oreg.,/or  the  year  ending 

Sept,  SO,  1915. 


Day. 

June. 

July. 

0 
9.8 
13.7 
13.8 
11.8 

5.3 
4.8 
9.8 
17.6 
9.8 

4.5 

4.5 

4.4 

0 

0 

Aug. 

23.3 
4.5 
13.8 
13.8 
18.8 

11.8 
6.5 

11.4 
4.3 
3.3 

7.0 
4.0 
3.1 
3.1 
1.2 

Sept. 

8 
8 

1.2 

1.2 

1.2 

1.2 

0 

Day. 

June. 

19.6 
4.5 
11.6 
13.2 
0 

8.6 
0 

7.7 
0 
0 

7.6 

12.4 

0 

0 

0 

July.   1 

0 
0 

^  t 
0  1 

s! 
g- 

7.7; 

7.5 
0 
3.4 
3.4  1 
7.6  , 
16.0 

Aug. 

Sept. 

1 
1 

16 

0   

2 

17 

1.2    

3 

18 

0   

4 

0 
4.5 

4.5 
37.2 
35.0 
37.2 
25.0 

14.9 

9.6 

9.6 

0 

0 

19 

0    

5 

20 

0    

% 

21 

3.1  !  

22 

3.1    

8.... 

23 

1.2  1     .     ... 

9 

24 

1:2  :::::::: 

10 

25 

3.2 

11 

26 

3.2 

13 

27 

3.2 , 

13 

28 

3.1    -  -  - 

14 

29 

1.2 
1.2 
1.2 

15 

30 

31 

. 

NoTX.— Discharge  computed  firom  records  of  gate  opening;  head  on  gate  and  coefficient  of  discharge 
derived  from  current-meter  measurements. 

Monthly  disduarge  of  OUne  wasteway  at  Olene,  Oreg.^/or  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toUlin 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

TflTW 

37.2 

17.6 

23.3 

1.2 

0 

8.ji0 

511 

July 

0          5.01 
0           4.87 
0              .16 

308 

August 

299 

8tpt«mbflr.. 

10 

The  period. 

1.180 

i 

"CP*  OAVAL 1  VXAB  OUBVX.  O&XG. 

Location.— In  the  SW.  }  sec.  29,  T.  39  S.,  R.  10  E.,  about  200  feet  below  head  gates 

and  4  miles  below  Olene,  Klamath  Coimty. 
Records  available.— July  1,  1912,  to  September  30, 1915. 
Gaoe. — Gurley  graph  water-stage  recorder. 
DiscHABOE  MEASUREMENTS. — ^Mado  from  a  wagon  bridge  about  1,500  feet  below 

intake. 
Channel  and  control. — Control  is  a  timber  check  about  one-half  mile  below  gage; 

checks  the  water  back  to  the  intake. 
Extremes  of  discharge.— Maximum  discharge,  107  second-feet  for  a  stage  of  3.39 

feet  July  25.    No  flow  at  times. 

1  Formerly  called  Orlfflth  lateral. 
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Accuracy. — Results  good.  The  results  of  changes  in  the  check,  as  shown  by  the 
graph  of  the  gage  height,  have  been  used  in  detennining  corrections  to  gage 
readings.  yar}dng  heads  on  the  intake  structure  also  had  considerable  effect 
on  the  stage-discharge  relation. 

Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

Discharge  measurements  of  ^^G^*  canal  near  Olene,  Oreg,,  during  the  year  ending  Sept. 

SO,  1916, 


Date. 

Madeby- 

Gage 
hei^t. 

Dl8* 

charge.  { 

I 

Date. 

"-^"y-       ^t. 

Dis- 
charge. 

May    5 

10 

H.  W.  Humphrey 

C.  P.  Hughes 

Feet. 
2.14 
2.26 
2.04 
3.10 
3.22 
3,06 
3.16 
3.70 
3.50 
3.10 
2.80 

7ao 

53.8 
66.1 
94.0 
96.4  ' 
86.1 
96.1  1 
93.5 
60.8 
46.6 
1 

July  19 
26 

Aug.  3 
8 
16 
23 
30 

Sept.  6 
13 
20 
30 

C.  P.  Hughes 

Fea. 
2.70 
3.37 
2.96 
2.52 
2.27 
2.62 
L90 
1.54 
1.74 
L75 
1.49 

*«-^, 

do 

Humphrey  A  Leavitt.. 
A.  L.  Leavitt 

106 

14 
26 

H.W.Humphrey 

C.  P.  Hughes 

84.2 
67.4 

7ape    2 

do 

do 

...  .do 

50l2 

4 

do 

66.9 

10 

do 

do 

do 

do 

48.1 

23 
20 

do 

do 

do 

H.  W.  Humphrey 

26.0 
34.6 

July     7 
11 

Hum^rev  and  Hughes 
C.  P.  Hughes  -r 

36.4 
24.9 

Daily  diefharge,  in  second-feet,  of  **G**  canal  nearOlene,  Oreg.,  for  the  year  ending  Sept. 

SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0 

101 

94 

85 

36 

16 

48 

81 

71 

51  ' 

36 

2 

0 

99 

86 

86 

33 

17 

49 

87 

72 

55; 

36 

8 

24 

98 

84 

84 

30 

18 

48 

92 

59 

50 

36 

4 

49 

96 

78 

82 

26 

19 

24 

94 

97 

62! 

36 

6 

60 

98 

72 

78 

28 

20 

28 

97 

96 

66 

36 

6 

66 

99 

74 

74 

87 

21 

35 

99 

96 

66  1 

36 

7 

68 

96 

62 

76 

46 

22 

35 

96 

82 

68 

86 

8 

76 

97 

57 

68 

46 

23 

44 

87 

78 

66  ' 

35 

0 

8? 

94 

47 

66 

35 

24 

51 

104 

76 

53 

80 

10 

76 

90 

45 

66 

35 

25.. 

59 

100 

107 

53  1 

36 

11 

68 

86 

45 

64 

34 

26 

66 

96 

104 

46 

26 

12 

66 

84 

47 

60 

35 

27 

67 

90 

91 

56 

25 

18 

63 

84 

49 

40 

35 

28 

66 

94 

88 

55| 

25 

14 

52 

88 

54 

41 

35 

29 

92 

96 

96 

56' 

25 

16 

50 

76 

62 

38 

36 

30 

31 

94 
96 

96 

96 
97 

51 

39 

1 

» 

Note.— Discharge  determined  by  indirect  method  for  shifting  control, 
well  defined. 


The  correction  curve  is  fairly 


Monthly  discharge  of**G**  canal  near  Olene,  Oreg.,  for  the  year  ending  Sept.  SO,  1918. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


May 

June 

July 

August 

September.. 


96 
104 
107 
85 
46 


The  period. 


54.5 
93.2 
76.3 
61.9 
33.2 


3,350 
6,5W 
4.690 
3,810 
1,980 


19,300  1 
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LCyWSm  KLAMATK  lAMM  WEAR  BKOWVSLL,  CULL. 

Location. — In  sec.  35,  T.  47  N.,  R.  2  E.,  at  Laird's  landing  at  the  extreme  south 
end  of  Lower  Khunath  Lake,  about  6  miles  southeast  of  Brownell,  Siskiyou 
County. 

Records  a vailablb.— January  23,  1907,  to  July  15,  1909;  August  1,  1912,  to  Sep- 
tember 30,  1915. 

Gaoe. — ^Vertical  staff  on  northeast  bent  of  wharf;  datum,  4.085.00  *  feet  above  sea 
level;  up  to  August  12,  1915,  and  4,083.18  feet  aft«rthat  date;  readings  tor  1915 
reduced  to  a  datum  4,080  feet  above  sea  level.  Vertical  staff,  1907  to  1909; 
datum,  4,082.5  feet  above  sea  level. 

EmtEMES  OF  STAGE. — ^Maximum  stage  recorded  during  year,  4,086.6  feet  April  30; 
minimum  stage  recorded,  4,084.78  feet  August  28,  30,  and  September  11,  19. 

1907-1909  and  1912-1915:  Maximum  stage  recorded,   4,087.4  feet  April  28 
and  29,  1914;  minimum  stage  recorded,  4,084.10  feet  September  10  to  22,  1908. 

Cooperation. — Records  furnished  by  U.  S.  Reclamation  Service. 

I><niy  gage  heighiy  in  feet  y  of  Lower  Klamath  Lake  near  Browndt,  Cal.,for  the  ymr  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

2 

5.30 
5.10 
5.30 
5.30 
5.40 

5.30 
5.30 
,5.10 
5.20 
5.30 

5.30 
5.30 
5.30 
5.30 
5.30 

5.30 
5.30 
5.30 
5.40 
5.30 

6.40 
5.30 
5.30 
6.30 
6.40 

6.30 
6.30 
6.30 
6.30 
6.40 
6.40 

6.30 
6.30 
5.30 
5.30 
6.30 

5.30 
6.30 
6.30 
6.40 
6.30 

5.30 
5.30 
5.30 
6.40 
6.40 

6.40 
6.40 
6.40 
5.40 
5.40 

5.40 
6.30 
5.30 
6.40 
5.30 

6.30 
6.30 
6.30 
6.30 
6.30 

6.40 
6.30 
6.30 
6.20 
6.30 

6.40 
6.30 
6.30 
6.40 
6.30 

6.30 
6.40 
6.40 
6.40 
6.30 

5.40 
5.30 
6.40 
6.40 
6.40 

6.30 
6.40 
6.40 
6.40 
6.40 

6.30 
6.40 
6.40 
6.40 
6.40 
6.40 

**5."46" 
6.30 
6.40 
6.30 

6.40 

•6.40 

5.30 

6.30 

5.40 
6.40 

"i'io* 

6.00 
6.00 
6.00 
5.90 
6.00 

6.00 
6.10 
6.10 
6.10 
6.10 

6.00 
6.90 
6.90 
6.00 
6.10 

6.10 

**6."96* 
6.00 
6.30 

6.00 

6.10 
6.10 
6.20 
6.40 
6.20 

6.30 
6.30 
6.30 
6.20 
6.30 

6.50 
6.40 
6.40 
6.50 
6.40 

6.50 
6.40 
6.50 
6.30 
6.30 

6.30 
6.40 
6.40 
6.40 
6.50 

6.40 
6.30 
6.40 
6.50 
6.40 

6.30 
6.40 

**6.*a6* 

6.30 

6.40 
6.30 
6.40 
6.30 
6.40 
6.30 

6.40 

**6.*36* 
6.30 

6.20 
6.20 
6.30 
6.20 
6.20 

6.20 
6.10 
6.20 
6.10 
6.00 

6.10 
6.00 
6.90 
6.00 
6.00 

5.90 
6.00 
6.90 
6.00 
6.10 

6.90 
6.90 
5.80 
5.80 
5.90 

5.70 
6.80 
6.80 
5.70 
6.80 

"6.76' 
6.60 
6.60 
6.70 

6.60 
6.70 
5.60 
5.70 

6.10 
6.10 
5.20 
6.10, 
6.10 

5.10 
6.00 

4.96 
4.88 

3 

4.9S 

4 

4.88 

5 

4.88 

6 

4.98 

7 

4.86 

8 

9 

4.88 
4.98 

10 

4.88 

11 

4.78 

12 

5.20 
5.30 
5.30 
6.20 

6.30 
6.30 
6.30 
6.30 



*'6.'30* 

6.30 
6.40 
6.30 
6.30 
6.30 
5.40 

5.40 
5.50 
5.50 
6.60 

6.70 
6.70 
5.70 
6.70 
6.70 

6.70 
6.70 
6.80 
6.80 
6.80 

6.90 
6.90 
6.90 

4.88 

13 

4.88 

14    . 

4.98 

15 

4.88 

16 

6.60 
6.50 
5.60 
6.50 
5.40 

6.40 
6.30 
6.40 
6.30 
6.30 

5.30 
6.20 
5.10 
6.20 
6.20 
6.30 

4.96 
4.88 
4.98 
4.88 
4.88 

4.88 
4.98 
4.88 
4.88 

4.98 

4.96 
4.88 
4.78 
4.88 
4.78 
4.88 

4.96 

17 

4.88 

W. 

4.88 

19 

4.78 

30 

4.88 

SI      

4.96 

2S 

4.88 

33 

6.30 
6.30 
6.20 

6.30 
6.40 
6.30 
6.50 
6.60 

6.30 
6.30 
6.20 

6.30 
6.40 
6.30 
6.50 
6.60 

4.96 

34 

5.06 

36 

4.96 

30 

4.96 

27 

5.06 

38 

4.96 

39 

4  86 

ao 

4.96 

31 

NofB.— Oage  heights  in  the  above  table  refer  to  a  datum  4,080  feet  above  »ea  level. 
SA8T  FORK  OF  SCOTT  BXTER  AT  CAT.T.IWAIf,  OAL. 

Location.— In  the  SW.  J  8W.  J  sec.  16,  T.  40  N.,  R.  8  W.,  in  Shasta  National  Forest, 
at  highway  bridge  at  CalliJian,  Siskiyou  Comity,  about  800  feet  above  junctaoa 
with  South  Fork. 

Deainaob  area. — ^Not  measured. 

RicoRDe  available. — October  6, 1913,  to  September  30, 1915  (fragmentary). 

>  Bepofted  erroiMoiuly  as  4,064  feet  in  Water-Sapply  Paper  801. 


Digitized  by 


Google 


320 
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Gage. — Staff  in  two  sectioM  on  left  bonk;  read  once  a  day  by  F.  H.  Williams.  Lower 
section  is  inclined  and  is  fastened  to  cottonwood  tree  10  feet  upstream  from 
bridge;  upper  section  is  vertical  and  is  fastened  to  left  abutment  of  bridge. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — ^Boulders  and  small  gravel;  fairly  permanent.  One  cLan- 
nel  at  all  stages. 

Extremes  of  stage. — Maximimi  stage  recorded  during  year,  7.4  feet  at  7  p.  m., 
Jime  8;  minimum  stage  recorded,  5.15  feet,  September  12, 19,  and  24. 

1913-1915:  Maximum  stage  recorded,  7.45  feet  at  4  p.  m.,  April  11, 1914;  mini- 
mum stage  recorded,  5.13  feet  from  10.30  to  11  a.  m.  (discharge  measurement), 
September  9, 1913  (discharge,  8.2  second-feet). 

DrvERSiONS. — ^No  information. 

Regulation. — No  information. 

Cooperation. — Gage-height  record  furmshed  by  United  States  Forest  Service.  Data 
inadequate  for  determination  of  discharge. 

The  following  discharge  measurement  was  made  by  H.  J.  Tompkins: 
September  14,  1915:  Gage  height,  5.18  feet;  discharge,  9.5  second-feet. 

Daily  gage  height^  in  feet  ^  of  East  Fork  of  Scott  River  at  Callahan  j  Cal.^for  the  year  ending 

Sept.  30,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

6.75 

7.15 

2 

. 

3 

5.26 
6.25 

5.35 

6.55 
6.5 

6.95 

6.4 

5.6 

4 

5 

5.32 

6.3 

6 

5.87 

7.15 

7 

5.25 
5.26 

6.4 

5.ao 

8 

6.37 
5.37 

7.4 
7.16 

0 

10 

6.5 

11 

5.27 

12 

6.55 
6.66 

6.1 

""i'.'i 

5.16 

13 

5.30 

5.30 

14 

15 

5.36 

6.8 

'"h'i" 

16 

6.86 

6.7 
6.7 
6.8 
6.7 

17 

5.70 
5.85 

5.37 

5.17 

18 

19 

5.15 

20 

5.36 

7.26 

6.7 

5.1 

21 

6.6 
6.6 
6.6 

22 

5.50 
5.45 

7.0 

23 

24 

5.38 

6.8 

7.06 

5.  IS 

25 

6.4 

26 

6.7 

2?::::::::::::::::::::::::::: 

5.40 

6.37 

6.8 

7.0 
7.1 
7.2 

28 

29 

5.38 

6.4 

5.6 

...  - 

30 

5.37 

6.76 

31 

1 

i 

SOOTT  BTTER  AT  OALT.AHAl?,  GAL. 

Location.— In  the  NE.  J  sec.  17,  T.  40  N.,  R.  8  W.,  in  Shasta  National  Forest,  at 
highway  bridge  three-fourths  mile  below  junction  of  East  and  South  forks,  1  mile 
northwest  of  Callahan,  Siskiyou  County.  Wildcat  Creek  enters  500  feet  abor^re 
and  Sugar  Creek  li  miles  beloW  the  station. 

Drainagb  abea. — Not  measured. 

Records  available. — June  12, 1911,  to  September  30, 1915  (fragmentary). 
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Gaoe. — ^Vertical  staff  in  two  sections  on  right  bank;  read  once  a  day  by  F.  H.  Wil- 
liams. Original  gage  was  just  above  power  house,  about  2,000  feet  above  present 
location.  November  14, 1912,  gage  was  installed  at  present  location,  independent 
datum,  and  June  26, 1914,  its  datum  was  raised  0.91  foot. 

DiscHABOB  MSASUBBMBNTS.— Made  from  highway  bridge  at  gage  or  by  wading. 

Channel  and  contbol. — Gravel  and  boulders;  tairly  permanent.  One  channel  at 
all  stages. 

Extremes  of  dischabob. — Maximum  stage  recorded  during  3rear,  3.4  feet  at  11.30 
a.  m.,  Jime  6  (discharge,  885  second-feet);  minimum  stage  recorded,  0.95  foot, 
September  13  and  24  (discharge,  18  second-feet). 

1911-1915:  Maximum  stage  recorded,  3.4  feet  at  11.30  a.  m.,  June  6,  1915  (dis- 
charge, 885  second-feet);  minimum  stage  recorded,  2.0  feet  (old  datum),  Sep- 
tember 25  and  28, 1913  (discharge,  11  second-feet), 

DiYBRSiONS. — ^No  information. 

Regulation. — ^No  information. 

AccuRACT. — Results  good  for  days  on  which  gage  was  read. 

Cooperation. — Crage-height  record  furnished  by  United  States  Forest  Service. 
The  following  discharge  measurement  was  mase  by  H.  J.  Tompkins: 
September  14, 1915:  Gage  height,  1.00  foot;  discharge.  21  second-feet. 

Dctily  dUdwarge,  in  secKmd-fut,  of  Scott  River  at  Callahan^  Cal.,/or  the  year  ending  Sept, 

SO,  1915. 


Day. 

Oct. 

Nov.  1  Dec. 

Apr. 

May.  !  June. 

July. 

Aug. 

Sept. 

1         

1 

545 

820 

2 

3           

33 



55 

1 

445 

92  ' 

J::::  : 

•  1 

1....................... 

M 

400 

1 

6          

55 

885 

21 

7  

33 

400 

. 

g          

55 
55 

1 

9 



10 

470 

1 



11        

33 

58 

12 

622 
595 

335 

13   .      

37 

50 

58 

18 

14 



21 

15  .     

52 

1 

1 

16  .     

545 

i»!> 

1 

17 

1 

21 

18  

148 

54 

................ 

'"■'  r  .:..!"" 

19 

732 

.1  ..^... 

185 
185 

3i* 

21 

20 

i 

21 

545 

22 

185 

23 

74 

55 

1 

650 

24   

622 

18 

25 



445 

ioo 

25 

27  

58 

595 

28 

790 
820 

29  

58 

445 

30 

570 

31 

Note.— Discharge  determined  from  a  fairly  well  defined  rating  curve. 

nmiAK  C&ZSK  NEAR  HAPPY  OAMP,  CAL. 

Location.— In  the  NW.  i  sec.  22,  T.  17  N.,  R.  7  E.,  in  Klamath  National  Forest,  at 
highway  bridge  at  Roberts  ranch,  about  4}  nules  north  of  Happy  Camp,  Siskiyou 
County,  and  junction  with  Klamath  River. 

Drain AOB  abba. — ^Not  measured. 

786*-~18— wsp  411 ^21 
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Records  available  .-—September  8,  1911,  to  September  30,  1915  (fragmentary). 

Gage. — Staff  in  three  sections;  read  once  a  day  by  M.  M.  Morgan.  Section  No.  1  is 
vertical  and  fostened  to  stump  on  right  bank  2  feet  above  bridge;  No.  2  is  vertical 
and  fastened  to  right  abutment  of  bridge  near  downstream  end;  No.  3  is  inclined 
and  fostened  to  alder  tree  on  left  bank  12  feet  below  bridge.  Original  gage  was 
vertical  staff  fastened  to  alder  tree  on  left  bank  about  700  feet  above  bridge. 
November  20,  1912,  present  gage  was  installed  at  an  independent  datum. 

Discharge  measurements. — ^Made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Small  boulders  and  gravel;  permanent. 

Extremes  of  dibcharoe. — ^Maximum  stage  recorded  during  year,  9.2  feet  at  10  a.  m. 
February  1  (discharge,  5,180  second-feet,  determined  from  extension  of  rating 
curve  and  may  be  subject  to  error) ;  minimum  stage  recorded,  2.75  feet  September 
8,  12,  25,  and  29  (discharge,  34  second-feet). 

1911-1915:  Maximum  stage  recorded,  10.6  feet  February  17,  1912  (discharge, 
8,430  second-feet,  determined  from  extension  of  rating  curve  and  may  be  subject 
to  error);  minimum  stage  recorded,  2.5  feet  August  19  to  September  6,  1914  (dis- 
chaige,  20  second-feet). 

Diversions. — The  Reeve  Davis  Consolidated  Mining  Co.*s  ditch  diverts  water  above 
and  returns  it  to  the  stream  below  the  station;  other  small  ditches  use  water  for 
mining  purposes. 

Regulation. — None. 

AccuRACT. — Results  good  for  days  when  gage  was  read. 

Cooperation. — Crage-height  record  furnished  by  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  H.  J.  Tompkins: 
September  8,  1915:  Gage  height,  2.76  feet;  dischaige,  42  second-feet. 

Daily  disdiargej  in  second-feetf  of  Indian  Creek  near  Happy  Campr  Cal.y  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Sept. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Sept. 

1 

no 

130 

5,180 

1 
16.. ..1 

1 

2 

205 
165 

17 

:::.*::::": 

295 
235 

8 

18.... 
19.... 
20 

430 
1,770 

130 

4 

155 
155 

6 

6 

21 

. 

47 

"42' 
37 

7 

22....   220 
23 

75 

8 

34 

0 

24... 

10 

130 

25 

34 

11 

26 

12.. 

34 

27... 

90 
168 

13 

130 

28.... 
29 

155 

235 

14 

34 

16 

30 

31.... 

90 

110 

675 

Note.— Discharge  determined  from  a  rating  curve  well  defined  except  for  extremely  high  and  low  watar. 
SALMON  &ZVS&  AT  SOXSSBAJt,  OAL. 

Location. — In  the  SE.  i  sec.  2,  T.  13  N.,  R.  6  E.,  below  suspension  footbridge  about 
600  feet  northeast  of  Somesbar  post  office,  Siskiyou  County,  and  about  1}  miles 
above  junction  with  Klamath  River. 

Drainagb  area. — Not  measured. 

Records  available. — September  17,  1911,  to  September  8,  1915,  when  the  station 
was  discontinued. 

Gage. — ^Vertical  staff  in  two  sections  on  right  bank  about  900  feet  below  bridge; 
lower  section  is  fastened  to  an  alder  tree;  upper  section  is  also  fastened  to  an  alder 
tree  15  feet  upstream.    Gage  is  read  once  a  day  by  W.  H.  Hotelling. 
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DiscHAROB  lUBASXTBEiCBNTS.— Bfade  from  bridge  above  gage  or  by  wading. 

Channel  and  control. — ^Boulders  and  gravel;  &drly  permanent.  Both  banks  are 
high  and  not  subject  to  overflow. 

ExTRKMsa  OF  DISCHARGE.— Maximum  stage  recorded  during  year,  11.8  feet  at  4  p.  m. 
Februazy  1  (discharge,  23,600  second-feet,  determined  from  extension  of  rating 
curve  and  may  be  subject  to  error);  minimum  stage  recorded,  3.50  feet  at 6  a.  m. 
September  7  and  8  (discharge,  225  second-feet). 

1911-1915:  Maximum  stage  recorded,  14.1  feet  at  3.30  p.  m.  February  17,  1912 
(discharge,  33,000  second-feet,  determined  from  extension  of  rating  curve  and 
may  be  subject  to  error);  minimum  stage  recorded,  3.5  feet  September  20  to  25, 
October  6  to  8,  and  November  3  to  7,  1911  (discharge,  180  second-feet). 

Diversions. — ^None. 

Regulation. — None. 

AocuRACT. — ^For  days  when  gage  was  read  results  excellent  except  for  extremely  high 
water. 

(yOOPBRATioN. — Gage-height  record  furnished  by  W.  H.  Ho  telling. 

DMiarge  metuurements  of  Salmon  River  at  SomesboTy  Cal.^  during  the  year  ending 

Sept,  SO,  1915. 


Dftto. 

Made  by- 

hei^t. 

Dls- 
oliarge. 

Date. 

Made  by- 

A. 

Dis- 
charge. 

Not.    2 

Charles  Leidl 

Feet. 
4.33 
4.30 

654 

Aug.    8 

Carl  Langford.     . 

Feet. 
3.9 

^"■4 

2 

do. 

Daibf  ctischarge,  in  Mcxynd-feti,  of  Salvnon  River  at  Somesbar,  Cal.yfor  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oot. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aue. 

445 
"445* 

Sept. 

1 

209        850 

"'^' 

545 
580 
580 

15,900 
16,600 
9,990 
5,830 

2,460 
2,656' 
'2,656' 

5,830 
6,430 
6,740 
6,130 

5,830 

■5,*266' 

'4*986' 

4,980 
4,710 

5,830 

4,710 

2,460 
2,100 

252 

2    .           

246 

i::::::::::::::  :::::::'::;:::: 

3,490 

4,710 

243 
243 

4 1 

i 

3,270 

4,980 

1,770 

1,770 
1,620 

1*476' 
1,470 

1,540 
1,400 
1,330 
1,200 
1,020 

850 

385 

385 

"*469* 

240 

6 

1 



1,620 

1,300 
1330 
4,450 
2:380 

7 

960 

3,270 

2,850 

3,270 
3,270 
5,540 
6,130 

4,710 

5,260 
5,260 

5,260 
5,260 

225 
225 

» 



9 

272 

2,960 
3,060 

10 

385 

11 

1,200 

12 

3,490. 

385 

11 

1,020 

1,260 
3,720 
8;960 

14 

4,200 
3,960 

4,450 

3,720 

385 

U 

^ 

1,620 

1,930 

3,060 

M 

5,260 
5,360 

*4,'466' 
3,960 

3,720 
3,270 
3,270 
3,720 

"ass! 

17 

3,270 

*4,'266' 
4,710 
5,260 

5,830 
5,830 

345 
330 
312 

IS 

2,850 

850 
850 

If 

1,080 

4,200 

» 

5,830 

1,400 



21 

850 

3,490 

4,450 

2,460 

22 

850 

312 

n 

^ 

1,330 

4,710 

21 

660 
660 

620 
680 
645 
510 

312 

9 

630 

4,710 

5,260 

15 

3,960 
4,710 

2,100 

1*930' 
1,770 
2,280 

27 

4,980 

5,260 

290 

28 

2,100 

286 
283 
280 
276 

2» 

5,260 
6:540 
6,830 

'6,'836" 

4,710 
'5,'266* 

30 

510 

445 
445 

1,470 
4,450 

a 

445 



NoTS.— Discfaarge  determined  from  a  rating  curve  well  defined  below  8,000  second-feet, 
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TBIMITT  XlVm  AT  ZJKWIVTOVf  OAL. 

LocATioK.— In  the  NE.  {  sec.  19,  T.  33  N.,  R.  8  W.,  at  hi^way  bridge  at  Lewiaton, 
Trinity  County,  and  about  9  miles  below  Stewarts  Fork.  Indian  Creek  enters  6 
miles  below  the  station. 

Draikaoe  area. — Not  measured. 

Records  available.— August  28,  1911,  to  September  30, 1915. 

Gage. — ^Vertical  staff  in  two  sections  on  left  bank  at  bridge;  read  twice  a  day  by  W. 
W.  Phillips.  Lower  section  fastened  to  pile  10  feet  upstream  frcnn  bridge;  upp^ 
section  fastened  to  downstream  end  of  bridge  abutment. 

DiscHAROE  MEASUREMENTS. — Made  fnHu  bridge,  at  gage,  or  by  wading. 

Channel  and  control. — Small  boulders  and  gravel;  appears  p^manent.  Both 
banks  are  subject  to  overflow  at  extremely  high  water. 

Extremes  of  discharge. — Maximum  stage  during  year,  15.2  feet  at  10  a.  m.,  crest 
of  flood  of  February  2  (dischaige,  23,000  second-feet,  determined  from  extension 
of  rating  curve  and  may  be  subject  to  error);  minimum  stage  recorded,  2.4  feet 
October  1  and  September  26  to  30  (dischaige,  175  second-feet). 

1911-1915:  Maximum  stage  recorded,  16.7  feet  at  12.30  p.  m.  Januaiy  2,  1914 
(discharge,  26,900  second-feet,  determined  from  extension  of  rating  curve  and 
may  be  subject  to  error);  minimum  stage  recorded,  2.28  feet,  September  1,  1911 
(discharge,  145  second-feet). 

Diversions. — Water  is  diverted  above  the  station  for  irrigation,  placer  mining,  and 
power  development. 

Regulation. — None. 

Accuracy. — Results  excellent. 

The  following  dischaige  measurement  was  made  by  H.  J.  Tompkins: 
Sept^nber  16,  1915:  Gage  height,  2.60  feet;  dischaige,  230  second-feet. 

Daily  dis(^iarge,  in  seoond-feety  of  Tnnity  River  at  LewiaUm,  Cal.f  for  the  year  endmg- 

Sept.  SO,  1915. 


Day. 


1.. 
2.. 
3.. 
4.. 
6.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

1«.. 
17.. 
18., 
19.. 
20.. 

21.. 
22.. 
23.. 
24. 
25.. 

26.. 
27:. 
28.. 
29.. 
30.. 
31.. 


Oct.     Nov.     Dec.     Jan.      Feb.     liar.     Apr.     May.    Jane.    July.    Aug.    Sept. 


175 
190 
205 
205 
205 

205 
205 
205 
410 
I   700 

385 

338 

,   315 

I   295 

275 

275 
1,480 

960 
2,230 
1,220 

800 

668 
545 
488 
410 

410 
360 
360 
360 
360 
360 


545 
545 
435 
410 
360 

360 
315 
315 
315 
315 

315 
275 
275 
315 
205 

275 
375 
375 
275 
275 

375 
258 
240 
240 
275 

375 
258 
315 
360 
360 


360 
360 
410 
460 
515 

460 
460 
460 
515 
488 

460 
460 
460 
435 
410 

410 
385 
360 
360 
360 

360 
338 
360 


860 
360 
360 
360 
360 
360 


360 
360 
385 

460 
460 

635 
765 
042 
870 
732 

635 
635 
700 
635 
635 

605 
575 
545 
515 
515 

515 
488 
460 
410 
460 

515 
732 
2,230 
4,540 
5,810 
4,690 


9,520 
18,200 
8,050 
4,600 
3,800 

2,990 
2,600 
7,060 
6,680 
4,840 

3,800 
2,860 
3,470 
2,110 
2,000 

4,240 
6,320 
6,330 
5,160 
4,540 

3,940 
3,520 
3,660 
4,690 
4,690 

4,090 
3,940 
3,800 


3,520 
3,250 
2,990 
2,730 
3,860 

3,730 
2,730 
3,470 
3,470 
3,600 

3,730 
3,800 
3,940 
4,240 
4,390 

4,690 
5,160 
6,320 
6,640 
5,480 

6,320 
7,060 
7,060 
7,450 
7,060 

7,060 
7,650 
18,500 
13,200 
10,600 


7,060 
7,450 
7,850 
7,060 
5,960 

5,640 
5,960 
6,680 
6,150 
5,640 

6,960 
6,680 
6,680 
5,640 
6,320 

6,320 
6,680 
7,060 
8,460 
8,880 

8,670 
7,060 
6,680 
5,980 
6,980 

5,320 
6,320 
11,100 
10,600 
8,670 


6,960 
5,480 
4,390 
8,940 
8,800 

3,940 
5,160 
5,810 
7,850 
11,100 

9,090 
8,670 
7^260 
6,320 
5,980 

5,960 
10,400 
7,850 
6,680 
5,980 

5,810 
5,810 
6,150 
7,850 
7,450 

8,050 
8,250 
9,740 
9,090 
9,090 
8,670 


9,960 
9,300 
9,300 
9,090 
9,520 

9,960 
9,530 
9,530 
9,960 
8,460 

7,450 
5,810 
6,640 
5,810 
6,640 

5,640 
6,000 
4,690 
4,540 
4,540 

4,390 
4,690 
4,690 
4,490 
8,800 

3,5» 
3,350 
3,660 
4,090 
3,800 


8,800 

766 

3,940 

766 

3,940 

765 

3;  800 

TOO 

3,660 

668 

3,130 

686 

3,730 

675 

3,730 

616 

3,470 

615 

2,470 

615 

3,330 

488 

3,470 

488 

2,330 

460 

1890 

435 

1,780 

410 

1,580 

410 

1,580 

410 

1,440 

410 

1,440 

410 

1)340 

885 

1,340 

838 

1,340 

838 

1,440 

315 

1,580 

315 

1,300 

815 

1,180 

316 

1,060 

316 

960 

275 

905 

375 

800 

875 

870 

375 

MO 
S38 


MO 
223 


906 


306 

ao6 


306 
306 

306 
306 
906 

190 
190 

175 
175 
ITS 
175 
176 


NoTK. — Diacharge  determined  from  a  rating  carve  well  defined  below  10,000  eeoood-feet. 
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Monthly  discharge  of  Trinity  River  at  LewisUm,  Cal.ffor  the  year  ending  Sept,  SO,  1915. 


Month. 


Dlsdittgeln  seoond-Cset 

Ron-ofl 

(total  in 

Minimiim. 

Mean. 

aoFfr'sBet}* 

2,230 

176 

504 

31,000 

545 

240 

321 

19,100 

516 

388 

404 

24,800 

5,810 

300 

1,060 

65,200 

18,200 

2,000 

5,020 

279,000 

18,500 

2,470 

*'SS 

346,000 

11,100 

5,320 

0,990 

416,000 

11,100 

3,800 

7,020 

432,000 

9,960 

3,250 

6,310 

375,000 

3,940 

800 

2,060 

125,000 

765 

275 

454 

27,900 

338 

175 

212 

12,600 

18,600 

175 

2,980 

2,150,000 

Aooa- 
laoy. 


October 

Nowmber 

Dtoombar..,.. 

Jinoary 

February 

March 

r:::::::::: 

June. 

July 

Angost 

8i^«mber 

The  year 


TBZNZTT  BZVZR  AT  HOOPA.  OAL. 

Location.— In  the  NW.  J  sec.  25,  T.  8  N.,  R.  4  E.,  at  Hoopa  Indian  Agency,  Hum- 
boldt County,  about  1  mile  above  Hoopa  Feny ,  and  about  11  miles  above  junction 
with  Klamath  River. 

Drainaob  area. — Not  measured. 

Records  available  .—September  3,  1911,  to  December  7,  1914  (broken). 

Gaob. — Staff  in  four  sections  on  left  bank  800  feet  above  mouth  of  Supply  Creek; 
read  twice  a  day  by  Berryman  Lack,  jr. 

DiscHAROB  MEASUREMENTS. — Made  from  standard  gaging  car  on  ferry  cable  1  mile 
below  gage.  As  Supply  Creek  enters  between  gage  and  ferry,  it  is  necessary  to 
deduct  discharge  of  this  stream  from  measurements  made  at  ferry  to  obtain  flow 
at  gage. 

Channel  and  control. — Sand  and  gravel;  fairly  permanent.  One  channel  at  all 
stages. 

Extremes  or  discharge .—1911-1914:  Maximum  stage  recorded,  28.1  feet  at  5  p.  m. 
Dec^nber  31,  1913  (discharge,  89,000  second-feet,  determined  from  extension  of 
rating  curve  and  may  be  subject  to  error);  minimum  stage  recorded,  4.4  feet 
September  3,  1911  (dischaige,  375  second-feet). 

Diversions  . — ^None. 

Reouiation. — ^None. 

AccuRACT. — ^Results  good  for  days  when  gage  was  read. 

Cooperation. — Gage-height  record  furnished  by  United  States  Indian  Service. 


Diteharge  meaturementa  of  Trinity  River  at  Hoopa, 

SOy  1915, 


Cal.,  during  the  year  ending  Sept, 


[Made  by  Charles  Leidl.] 

Date. 

height. 

Dte- 
charge. 

OctJi 

Feet. 
5.M 
6.66 

Sec.-ft. 
938 

ai 

033 
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SURFACE,  WATER  SUPPLY,  1916,  PART  XI. 


Daily  discharge,  in  second-feet^  of  Trinity  River  at  Hoopa,  Col.,  for  the  period  Nov,  1 

to  Dec.  7, 1914. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec 

1 

1,190 
1,190 
1,340 
1,060 
1,060 

970 
970 
970 

885 
845 

1,540 
1,440 
1,760 
2,340 

2,iao 

2,120 
2,240 

11 

845 
846 
805 
805 
805 

805 
770 
805 
806 
805 

21 

770 
770 
736 
736 
736 

735 

806 

1.060 

2 

12 

22 

3 

13 

23 

4   

14 

24 

5 

16 

26 

6 

16 

25 

7 

17 

27 

8 

18 

28 

9 

19 

29 

10 

20 

30 

31 

Note.— Discharge  detennined  from  a  rating  curve  well  defined  below  and  fairly  well  defined  abovs 
1,300  second-feet. 

COFFEE  CREEK  AT  COFFEE,  CAL. 

Location.— In  the  NW.  J  sec.  4,  T.  37  N.,  R.  8  W.,  in  Shasta  National  Forest,  at 
private  highway  bridge  at  Coffee,  Trinity  County,  and  5  miles  above  junction 
with  Trinity  River.  Boulder  Creek  enters  400  feet  above  and  Little  Boulder 
Creek  1}  miles  below  the  station. 

Drainaob  arba. — Not  measured. 

Records  available.— December  16,  1910,  to  October  21,  1914,  when  station  waa 
discontinued;  record  fragmentary. 

Gaqb. — ^Vertical  staff  fastened  to  upstream  end  of  bridge  pier  near  lig^t  bank;  read 
once  a  day  by  Edward  Abemathy. 

Discharge  measurements. — Made  from  downstream  side  of  bridge  at  gage  or  by 
wading. 

Channel  and  control. — Gravel  and  boulders;  fairly  permanent. 

Extremes  of  discharge. — 1911-1914:  Maximum  stage  recorded,  7.0  feet  May  27 
and  June  3  to  5,  1912  (dischaige,  2,630  second-feet);  minimum  stage  recorded, 
3.45  feet  September  28  to  October  7,  1914  (dischaige,  34  second-feet). 

Diversions. — None. 

Regulation. — From  April  to  July,  inclusive,  and  occasionally  throughout  the 
remainder  of  the  year,  two  dams  with  automatic  or  ''self -shooting"  gates  are 
operated  about  10  miles  above  the  station.  The  Nash  mine  operates  a  dam 
having  a  working  capacity  of  about  125  acre-feet.  The  Holland  mine,  on  the 
East  Fork,  operates  a  dam  having  a  working  capacity  of  about  40  acre-feet.  At 
the  beginning  of  the  season,  in  April,  these  dams  fill  and  ''shoot' '  about  once  an 
hour;  at  the  end  of  the  season,  in  July,  once  in  20  or  24  hours.  During  high  water 
these  "floods''  are  hardly  perceptible,  but  late  in  the  season  their  effect  is  pro- 
nounced.   An  effort  i  s  made  to  secure  gage  readings  when  the  flow  is  normal. 

Accuracy. — ^No  dischaige  measurements  were  secured  since  Septembw ,  1913.  The 
1912-13  rating  curve  was  used  till  station  was  discontinued.  The  gage-height 
record,  on  account  of  the  operation  of  the  self-shooting  dam,  is  subject  to  some 
error.    Otherwise  the  results  are  good. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 


Digitized  by 


Google 


SMITH  RIVER  BASIN.  327 

Daily  discharge,  inaecond-feet,  of  Coffee  Creek  at  Coffee,  Cal,for  the  periodOet,  1-21, 1914. 


Day. 

Oct. 

Day. 

Oct. 

34 
34 
34 
34 
34 

34 
34 
58 
210 
152 

11 

05 

12 

88 

13 

48 

14 

48 

15 

81 

16 

05 

17 

81 

18 

09 

19 '. 

60 

10 

20 

58 

21 

30 

Note.— Discharge  determined  from  a  fairly  well  defined  rating  curve. 
Moood-feet;  total  runK>ff,  2,830  acre-feet. 

SMITH  BIVBB  BASIN. 


Mean  discharge  Oct.  1-21,  68.0 


XZDDLE  FORK  OF  SIOTH  RIVZR  VXAR  ORESOSVT  CITY,  CAL. 

Location.— In  the  NE.  J  SE.  J  sec.  20,  T.  17  N.,  R.  2  E.,  at  highway  bridge  800  feet 
above  junction  of  North  and  Middle  forks,  one-eighth  mile  east  of  Gasquet,  and  14 
miles  northeast  of  Crescent  City,  Del  Norte  Coimty. 

Drainaqb  area. — ^Approximately  146  square  miles. 

Records  available. — September  8, 1911,  to  September  30,  1915  (not  complete). 

Gaob. — Chain  gage  attached  to  downstream  guardrail  of  bridge.  May  26,  1913,  an 
inclined  staff  in  two  sections  was  installed  on  right  bank  60  feet  upstream  from 
bridge.  Original  datum  was  not  maintained.  Chain  gage  is  read  during  low 
water  when  staff  gage  can  not  be  read.    Crage  is  read  once  a  day  by  A.  W.  Lewis. 

DiscHAROB  If  BASUREkBNTs. — ^Mado  from  bridge  at  gage  or  by  wading. 

Channkl  and  control.— Bough;  composed  of  boulders  and  gravel;  somewhat 
rfiifting.    Both  banks  are  high  and  not  subject  to  overflow. 

Extremes  of  dischabob. — Maximum  stage  recorded  during  year,  15.0  feet  at  8.30 
a.  m.  February  1  (discharge,  10,800  second-feet);  minimum  stage  recorded,  3.60 
feet  (chain  gage)  at  5  p.  m.  August  29  and  8  a.  m.  August  30  (dischaige,  50 
second-feet). 

1911-1915:  Maximum  stage  recorded,  17.1  feet  at  8  a.  m.  February  17,  1912 
(dischaige,  13,900  ^  second-feet,  determined  from  extension  of  rating  curve  and 
may  be  subject  to  errors);  minimum  stage  recorded,  3.60  feet  (chain  gage)  at 
5  p.  m.  August  29  and  8  a.  m.  August  30,  1915  (dischaige,  50  second-feet). 

DnrBRSioNS. — None. 

Regulation. — None. 

AocuRACT.— Results  fair  for  the  chain  gage  (low  water)  and  excellent  for  the  staff  gage. 

CooPBRATioN.— Gage-height  record  furnished  by  United  States  Forest  Service. 

Diickarge  measuremmti  of  Middle  Fork  of  Smith  River  near  CreKefU  City,  Cat,,  during 
the  year  ending  Sept.  SO,  1915. 

[Made  by  Charles  Lefdl.] 


Gage  height. 

Dis. 
charge. 

Date. 

Gage  height. 

Dis- 
charge. 

Date. 

Chain 
gage. 

Staff 
gage. 

Chain 
Gage 

Staff 
Gage 

OetlS 

Feet. 
5.44 

11.00 

FeeL 
5.64 
11.00 

8ee.'ft. 
510 
5,380 

Oct.ao 

F^ 
7.26 

Fed. 
7.42 

1.460 

19 

1  DiMharge  pabUshed  in  Water-Supply  Paper  301  is  in  error. 
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Daily  discharge,  in  ucxmd-fui,  of  Middle  Fork  of  Smith  River  near  Crescent  Cfity,  Cal., 
for  the  year  ending  Sept,  SO,  1915. 


I>ay. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auif.' 

Sept. 

1 

01 

760 

085 
085 

868 
840 
806 

1,070 
1,200 
1  650 
3,420 
1^890 

1,200 
'950 
710 
660 
545 

605 
465 

786 

868 

840 

1,340 

1,070 

1,660 
2060 
7  490 
3,660 
2,160 

1,270 
1  890 
4,620 
2,060 

10,800 
6,380 
4,990 
3,640 
2,160 

1,670 
1,670 
1,420 
1,570 
1,200 

1,070 

1,010 

'785 

735 

635 

635 
1,200 
l'270 
1,140 
1,070 

960 
1,490 
1  730 
1,810 
1,050 

1,270 
1,200 
1,140 

960 
868 

760 
686 

660 
590 
568 

"'565' 
612 
785 
760 

660 
085 
086 
012 
012 

035 
086 
086 

785 
1,200 
1,570 
1,070 

'808 

315 
280 
266 
250 
250 

605 
406 
425 
406 
385 

386 
385 
350 
332 

'**256* 
250 

250 
236 
220 

*"i46' 
140 
130 
132 

145 
106 
140 
140 
124 

IS? 

100 
100 
100 

08 
70 
00 

00 

2 

66 

3 1 

405 
850 

aa 

4 1 

54 

6 

66 

6 

58 

7 

590 

'696* 

568 
645 
635 
280 
425 

280 

■'668" 
645 

625 
690 
086 

'608* 

250 
280 
350 
545 

568 
625 
425 
645 
660 

545 

690 

1,890 

1,810 

1,070 

808 

760 

736 

1,140 

1,200 

1,010 
'895 
786 
085 
035 
645 

00 

8 

80 

80 

385 

505 
315 

68 

9 

00 

10 

68 

11 

12 

""06* 
01 

g 

60 

01 

00 
60 

58 

13 

02 

14 

00 

15 

00 

16 

50 

17 

58 

18 

65 

10 

425 

65 

20 

66 

21 

350 

64 

22 

60 

23 

61 

24 

08 
78 

72 
73 
70 
09 
73 
72 

00 
68 
58 
62 
62 
68 

70 

26 

545 

606 
505 
690 
036 
686 

545 

606 
486 

590 
012 
012 
840 

386 
406 
350 

66 

20 

62 

27 

250 

735 

1,200 

868 

805 

"'568* 
506 
525 

62 

28 

06 

29 

30 

31 

205 

NoTK.— Discharge  determined  from  a  (airly  well  defined  rating  curve  for  the  chain  gage  and  b  eorre  iPaD 
defined  below  8,000  second-feet  for  the  staff  gage. 

HOBTR  FOBK  OF  SMITH  AXVSB  VSA&  CIIB80BVT  OZTT,  OAL. 

Location.— In  the  SW.  J  NE.  J  sec.  20,  T.  17  N.,  R.  2  E.,  half  a  mile  northeaat  of 
Gasquet,  half  a  mile  above  junction  of  North  and  Middle  forks,  and  about  15 
miles  northeast  of  Orescent  City,  Del  Norte  County. 

Drainaoe  area. — ^Approximately  81  square  miles. 

Records  available. — September  8,  1911,  to  September  30,  1915  (incomplete). 

Gage. — Staff  in  four  sections  on  left  bank;  read  once  a  day  by  A.  W.  Lewis.  The 
original  gage  was  washed  out  November  15, 1911.  Its  datum  was  not  referenced. 
Present  gage  installed  December  5, 1911. 

Discharge  measurements. — ^Made  from  car  and  cable  at  gage  or  by  wading. 

Channel  and  control. — Rough;  composed  of  boulders  and  gravel.  Control  has  not 
shifted  since  the  present  gage  was  installed.  Both  banks  are  high  and  not  sub- 
ject to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  20.2  feet  at  8.30 
a.  m.  January  8  (dischaige,  12,000  second-feet);  minimum  stage  recorded,  8.54 
feet,  September  18  to  23  and  28  (discharge,  65  second-feet). 

1911-1915:  Maximum  stage  recorded,  26.5  feet  in  the  early  morning  of  February 
17,  1912  (dischazge,  27,000  second-feet,  determined  from  extension  of  rating 
curve,  and  may  be  subject  to  error) ;  minimum  stage  recorded,  3.45  feet  (original 
datum),  November  4, 1911  (discharge,  64  second-feet). 
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D1VBR810N8. — ^N(Hie. 

Regulation. — None. 

Accuracy. — Results  excellent  for  days  when  gage  was  read. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Diicharge  measurements  0/  North  Fork  of  Smith  River  near  Crescent  City,  CaL,  during 
the  year  endtmg  Sept,  SO,  1915, 

[Made  by  Charles  Leldl.] 


Date. 

Gaee 
heii^t. 

DIs- 
(diarge. 

Date. 

h2^ 

Dis- 
charge. 

Oct.  18 

FitL 
18.32 
19.30 

Sec'ft. 
1,OT0 
10,300 

Oct.  20 

Feet 
14.  i6 

Sec-fu 
3,010 

10 

Daily  discharge,  in  second-feet,  0/  North  Fork  0/ Smith  River  near  Crescent  City,  Cal.,for 
the  year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JiUy. 

Aug. 

Sept. 

J 

252 

1,200 
2,100 
2,580 
2,580 
2,680 

2,680 
2,680 

1,480 
1,200 
1,080 
1,030 
'880 

835 

1,480 
2,100 
3,100 
2000 
1:400 

306 

***278* 
265 
252 

665 
665 
590 
555 
520 

157 

*'"i48' 
148 
148 

217 
217 
217 
217 
148 

96 
96 
96 

71 

2 

1,730 

71 

3 

70 

4 

790 

2,680 
2,000 

3,210 
3,760 
12,000 
5,090 

70 

5 

70 

• 

68 

7           

228 
228 

424 
424 

68 

8 

252 

278 

1,080 

1,330 
835 

68 

9 

7,120 
2,680 

2,280 
1,640 

745 
705 

590 

625 

1,030 

70 

10 

990 

1,140 
1,080 
835 
2,280 
2)100 

70 

u 

2,190 

4,960 
7,280 
3)100 

12 

1,030 

625 
836 

'"*292* 

292 
278 
252 
240 
228 

228 
217 

132 
132 
132 
132 

81 
81 
81 
77 
77 

74 

68 

U 

68 

14..                

1,080 
930 

880 
790 

68 

u 

1,330 

1,030 

'880 

1,280 

1,030 

930 

68 

16 

67 

17 



1,260 
4,480 
3,210 
2,000 

1,400 
1,260 

67 

18 

2,000 
1,910 
1,730 

65 

IP 

666 

» 

65 

a. 

625 

65 

a ; 

745 
665 

65 

s 

4,240 
3,430 
2;680 

2,000 
i;560 

65 

31 

2,680 
3,650 

2,190 
1820 
1,330 
1,030 

*'*796' 

217 

217 

206 
196 
176 
166 
166 

80 

».... 

745 

665 
665 
836 
930 
930 

590 

520 
620 

**326' 
320 
306 

68 

as 

96 
96 
96 
96 
96 
96 

*'*74' 
74 

68 

27 

68 

as 

1,910 

65 

a 

605 
1,080 
2,190 

30 

1,640 

73 
73 



31 

Nan.— Discharge  determined  from  a  rating  curye  weU  defined  below  13,000  seoond-feet. 
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330  SURFACE  WATER  SUPPLY,  1915,  PART  XI. 

MISCEIiliANEOUS  MEASUREMENTS, 

Mi8ceUaneous  discharge  measuremerUa  in  Pacific  slope  drainage  basins  for  the  year  ending 

Sept,  SO,  1915. 

Streams  aouth  of  Sau  Frmndsco  Bay* 


Date. 


Stream. 


Tributary  to— 


LooaUty. 


0«Ke 
beliht. 


1015. 
Jan.  19 
Apr.  6 
10 
6 
10 
6 
7 

July  10 
Mar.  31 


Apr. 


1914. 
Oct  16 


1915. 
Jan.   28 

Feb.    6 

10 

Mar.  31 

Apr.    7 

14 

1914. 
Oct  17 

17 

1915. 
Apr.    3 

Mar.  31 

Apr.    7 

14 

Mar.  31 

Apr.  7 
14 
3 

10 

July  22 

1914. 
Oct.   10 

1915. 
Apr.  19 

June  28 
Mar.  13 

Apr.  19 
June  28 
July  11 

Sept  26 

July  11 

Apr.  15 

14 


July  16 


Tia  Juana  River. . . 

....do 

....do 

....do 

....do 

Cottonwood  Creek. 
San  Diego  River... 

....do 

....do 


Paciflc  Ocean 

....do 

do 

do 

do 

Tia  Juana  River. 
Paciflc  Ocean 


...do. 
...do. 


.-do 

-.do 


...do. 
...do. 


2i  miles  above  Tia  Juana,  Mexico. . . 

Tia  Juana,  Mexico 

do-... 

Mouth,  near  Nestor,  Cal 

do 

MarroQ  Vallev,  Cal 

Above  Boulder  Creek,  near  Lake- 
side, Cal. 

do 

El  Capitan  Grande  dam  site,  three- 
eighths  mile  below  mouth  of 
Chocolate  Creek. 

do 

do 


San  Diego  flimie. . 
...-do 


Diverts  from  San 

Diego  River. 
do 


Just  below  Chocolate  siphon,  near 

Lakeside,  Cal. 
do..... 


San  Diego  flume. . 


.do... 
.do... 
.do... 
.do... 
.do- 


San  Diego  flume.. 
....do 


Diverts  from  San 
Diego  River. 
..do... 
..do... 
..do... 
..do... 
..do... 


Just  below  Chocolate  siphon,  near 
Lakeside,  Cal. 

do..... 

do 


..do 

..do 

..do 


Diverts  from  San 

Diego  River. 
.....do 


San  Diego  flume... 

South  Fork  of  San 
Diego  River. 

.....do. 

.....do 

Chocolate  Creek. . . 


....do 

....do 

Alvarado  Creek. .. . 

East  San  Pasqual 

ditch. 
Canada  Aqua  Ca- 

liente. 

Big  Lake  Creek.... 


Diverts  from  San 

Diego  River. 
San  Di^o  River. . 

.....do 

.....do 

....do 


Above  Inflow  from  EI  Monte  pump, 

near  Lakeside,  Cal. 
Below  inflow  from  El  Monte  pump, 

near  Lakeside,  Oal. 

Orossmont,  Oal , 


300  feet  above  mouth,  near  Alpine, 

Cal. 
do 

do 


....do... 
.....do... 
.....do... 


300  feet  above  mouth,  near  Lakeside, 

Cal. 
do 

.do. 


Big  Lake  Creek., 
do. 


Buena  Vista  Creek. 


Santa    Ysabel 

Creek. 
San    Iiuis    Rey 

River. 

San    Luis    Rey 
River. 

San    Luis    Rey 
River, 
.do. 


600  feet  above  mouth ,  near  San  Di  ego, 

Cal. 
Headgate  near  Escondldo,  Cal 


600  feet  above  hot  springs,  near  War- 
ner Springs,  Cal. 

Near  Warner  Springs,  Oal 


.do., 
.do.. 


Temecola  Creek. 

....do 

Arroyo-Seoo 

Flange  Creek 


..do.. 

..do., 
.do. 


Near  Warner  Springs,  Cal . 
.do. 


Santa    Mai^ta 

River. 
.....do 


Monkey  Hill,  6  miles  southwest  of 

Warner  Springs,  CaL 
do 

.do 


Waterman  Canyon 
Creek. 

....do 


Temecola  Creek.. 
Santa  Ana  River. 
....do 


.do. 


Pauba  grant.  Cal.,  just  below  junc- 
tion with  Arroyo-Seoo. 

2&  miles  above  raUway  station  at 
Fallbrook,  Cal. 

Just  above  Junction  with  Temeoula 
Creek,  Pauba  grant,  Cal. 

Highway  bridge  near  East  High- 
lands.Cal. 

Old  U.  S.  O.  S.  nging  station  in  SW. 
i  sec.  2,  T.  1  nT,  R.  4  W.,  6  miles 
north  of  San  Bernardino,  Cal. 

do 


Feet. 


0.30 


.25 
.29 

.90 

.90 
L12 
1.20 
1.20 
L30 


LOO 


4.41 


2.23 


2.50 
1.85 


1.63 


2.03 
1.70 


aFlowlndodes  waste  fhun  San  Diego  flume  and  leakage  firom  Lt  Mesa  Reservoir. 
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Miaeellaneous  discharge  measurements  in  Pacific  slope  drainage  basins  for  the  year  ending 
Sept,  SO,  29i5— Contmued. 

SlfMons  WNrtli  of  Smi  FtandsM  Bajr— Continued. 


StTMm. 


Tributary  to— 


LociJlty. 


Dis- 
cbazge. 


Devil     Canyon 
Creek. 


Santa  Ana  River. 


CaKn  Creek 

Cucamonga  Creek. 


.do. 
.do. 


San  Dlmas  Creek. . 


San  Gabriel  River 


Daltflo  Creek 

Santa  Anita  River. 

Little  Santa  Anita 
River. 

Paooima  Creek 

do. 


Tujunga  Creek... 

....do 

do 


....do 

San  Gabriel  River. 

....do 

Los  Angeles  River. 

....doT. 

....do 


....do... 
....do... 


Little  Tnjunga 

Creek. 

.....do 

Millard     Canyon 

Creek, 
.do. 


TuJonga  Creek, 
do. 


Old  U.  S.  G.  S.  gaj;ine  station  at 

mouth  of  canyon  in  SE.  i  NE.  \ 

sec.  t,  T.  1  N.,  R.  4  W.,  near  San 

Bernardino,  Cal. 

Cajoa,Cal 

Just  above  intake  of  Cucamonga 

Water  Co.'s  canal,  near  loamosa, 

Cal. 
30  feet  above  intake  of  San  Dimas 

Land  &  Water  Co.'s  canal  near 

San  Dimas,  Cal. 
Intake  of  Glendora  Water  Ca  's  canal 

near  Glendora,  Cal. 
Roberts  camp,  5  miles  from  Siena 

Madre,Cal. 
1}  miles  north  of  Sierra  Madre,  Cal. . 


Mouth,  near  San  Fernando,  Oal 

....do! 

One*half  mile  above  Gold  Canyon,  4 

miles  northeast  of  Sunland,  Cal. 
Mouth  of  canyon  near  Sunland,  Cal. 
Southern  Pacific  R.  R.  bridge  near 

San  Fernando,  Cal. 
Half  a  mile  above  Gold  Creek  near 

Sunland,  C>al. 


Arroyo-Seoo.. 


Mouth  of  canyon  near  Sunland.  Cal 
100  feet  above  mouth  near  Pasaa( 


Sespe  Creek. 
....do 


do 

Santa  Clara  River 


Cal. 
.do. 


dena, 


.do. 


.do. 


.do. 


Osspt  Crsak. 


Santa  Clara  River. 


.do. 
.do. 


.do., 
.do... 


East  line  sec.  31,  T.  6  N.,  R.  20  W., 

12  miles  northwest  of  Sesi)e.  Cal. 
Just  above  mouth  of  Hot  Springs 

Creek,  12  miles  northwest  of  sespe, 

Cal. 
Between  Hot  Springs  and  Alder 

creeks,  12  miles  north  of  Sespe,  Cal. 

Cable  at   Bradfleld's  camp   near 
Sespe,  Cal. 

do 

.....do. 


Sespe  Cre^. 

.....do 

.....do 


Santa  Clara  River. 

do. 

.....do 


camp   near 


West     Fork     of 

Sespe  Oeek. 
Hot  springs  Oeek. 

....do 


Osspt  Creek... 

do. 

do. 


Cable  at   Bradfleld's 

Sespe,  Cal. 
Just  Delow  Little  Sespe  Oeek,  3 

miles  north  of  Sespe,  Cal. 
aOOfeetbelow  Southern  Pacific  R.  R. 

bridge,  half  a  mile  southeast  of 

Sespe,  Cal. 
Just  above  mouth  near  Sespe,  Cal . . 

Just  above  mouth,  12  miles  north- 
west of  Sespe,  Cal. 
do. 


Alder  Ctoek. 

AldArCtoek. 
.do.. 


Sespe  Creek... 


06^)6  Oreek.. 


Tar  Creek 

Cddwater  Canyon 

Creek. 
Pine  Canyon  Creek 
Little  Seqw  Creek. 
FiUmore  canal 

San  Loranxo  River. 


.do. 


.do., 
.do.. 
..do... 


.....do 

.....do 

Diverts  from 

Creek. 
Pacific  Ocean 


.do.. 


Half  a  mile  above  mouth,  12  miles 
north  of  Sespe,  Cal. 

Half  a  mile  above  month,  12  miles 

north  of  Sespe,  Cal. 
do. 

Mouth,  6  miles  north  of  Sespe,  Cal. . 
Mouth,  4  miles  north  of  Sespe,  Cal. . 

Mouth,  3^  miles  north  of  Sespe,  Cal . . 
Mouth,  3  miles  north  of  Sespe,  Cal. . 
Few  miles  northwest  of  FlUmora, 

near  Sespe,  CaL 
400  feet  above  Southern  Padflc 

R.  R.  bridge,  2  miles  below  Fel- 

ton,  Cal. 
60  feet  above  bridge  at  powder  mill, 

2^  miles  above  Sante  Crux,  Cal. 


Fetl. 


5.80 


8ee.^t. 
1.4 


1.2 
5.9 


L5 

.3 

.0 

.2 

12 
1.0 
9.8 

SO 
30 


3.6 
4.4 


^  1.8 
151 


8.1 


31 


27 
28 


103 
0.2 
5.0 

1.6 
0.4 
L6 

1.1 

7.7 

LO 
.0 
.5 

1.3 
.0 
12 

37 
42 
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MUcellaneous  discharge  measuremenU  in  Padfie  slope  drainage  basing  for  the  year  eiiding 
Sept.  SO,  i9i5— Continued. 


Kern  Rhrer  bsalB. 


Date. 


Stream. 


Tributary  to— 


LocaUty. 


Gage  I    I>i»- 
height.  chufe. 


1914. 
Oct.     3 


1915. 
June  14 


1914. 
Oct.     7 

1915. 
June  13 

1914. 
Oct.     i 


1915. 
June  15 


1914. 
Oct.     8 


1915. 
June  17 


1914. 
Oct.     9 


Xern  River.. 


Kern  basin.. 


.do. 


.do.. 


.do. 


.do.. 


....do 

....do 

....do 

Rattlesnake  Creek. 

Little  Kern  River. 

....do 


.do., 
.do., 
.do.. 


Kern  River. 
do 


.do.. 


Freeman  Creek... 
Peppermint  Creek 


.do.. 


.do.. 


Durrwood  Creek. . 
Dry  Creek 


Little  Dry  Creek.. 
Brush  Creek 


.do., 
.do.. 

.do., 
.do.. 


Bnisb  Creek. . 


Tobias  Creek.. 
Tobias  Creek.. 
Salmon  Creek.. 

Salmon  Creek.. 


Corral  Creek 

Kern  River  Power 
Co.'s  canal. 


South     Fork     of 
Kern  River. 


South     Fork     of 

Kern  River. 
Powers  ditch 


Kern  River. 

Kern  River. 
Kern  River. 
Kern  River. 

Kern  River. 

Kern  River. 


Diverts  from  Kem 
River. 


Kem  River. 


Clear  Creek 

Kem  River  Power 
Ca's  flume. 


Kem  River 

Divertsfrom  South 
Fork  of  Kem 
River. 

Kem  River , 


Divertsfrom  Kem 
River. 


70  foet  below  mouth  of  Little  Kem 

River,  in  sec.  6,  T.  81  S.,  R.  33 

£..  »  miles  north  of  Kemville, 

CaL 
In  sec.  4,  T.  25  S.,  R.  33  E.,  about 

5  miles  above  Kemville,  Cal. 
Old  U.  8.  G.  8.  gaging  station, 

half  a  mile  north  of  Isabella.  Cal. 
U  miles  below  Borel  power  nooae, 

oelow  Bore],  Cal. 
Below  Intake  of  flume  to  plant  Na 

1,  at  Democrat  Springs,  Cal. 
500  feet  above  spillway  of  p^t 

No.  1,  at  Democrat  Springs,  CaL 

1  mile  above  mouth  in  sec  3,  T. 
21  8.,  R.  33  E.,  29  miles  north  of 
Kemville,  Cal. 

20  feet  above  Trout  Meadow  trail 

ford,  sec.  12.  T.  20  S.,  R.  32  E., 

34  miles  north  of  Kemville,  Cal. 
400  feet  above  mouth  in  sec.  5,  T. 

21  S.,  R.  33  E.,  29  miles  north  of 

KemvlUe,  Cal. 
60  feet  below  Trout  Meadow  trail,  hi 

sec.  35,  T.  20  8..  R.  32  E.,  30  miles 

north  of  Kemville,  Cal. 
300  feet  below  lower  trail  crossing, 

in  sec.  3«,  T.  21  S.,  R.  82  E.,  ^ 

miles  north  of  Kemville.  CaL 
400  feet  above  mouth,  24  miles  north 

of  Kemville,  Cal. 
500  feet  below  lower  trail  crossing, 

in  sec.  22,  T.  22  8.,  R.  32  E.,  21 

miles  north  of  Kemville,  CaL 
1,000  feet  above  mouth,  19  miles 

north  of  Kemville,  Cal. 
200  feet  above  trail  crossing,  in  sec. 

36,  T.  22  8.,  R.  32  E.,  19  miles 

north  of  Kemville,  CaL 

200  feet  above  tnul  crossing,  in  sec. 
36,  T.  22  8.,  R.  32  E.,  19  mUes 
north  of  Kemville,  CaL 

2  miles  above  month,  15  miles  north- 
west of  Kemville,  CaL 

2  miles  above  month,  15  mfles  north- 
west of  Kemville,  CaL 

150  feet  above  road,  in  sec  30,  T. 
23  8.,  R.  33  E.,  13  miles  north  of 
Kemville,  Cal. 

150  feet  above  road,  In  see.  30,  T. 
23  S.,  R.  33  E.,  13  miles  north  of 
Kemville,  Cal. 

Near  mouth,   11   miles  north  of 

KemviUe,  Cal. 
Old  U.  8.  G.  8.  sagine  station  at 

Beattie  ranch,  tnrae-loarths  mile 

below  Kemville,  Cal. 

Old  U.  8.  G.  B.  gadng  station.  In 
8W.  i  sec.  24,  T725B.,  R.  35  E., 
5  miles  northeast  of  Onyx,  CaL 

Old  U.  8.  G.  8.  gaging  station  at 

Isabella,  CaL     ^^^ 
Onyx,  CaL 


County  highway  bridge,  1}  miles 

below  Borel,  Cal. 
Opposite  flume  tender's  house  at 

Democrat  Springs,  Cal. 


/Vrf.   IStc-ft. 


0.«5 


5.30 
2.32 
.80 


329 

7.5 
3« 

«.2 
17 
11 

23 

.    25 

2.4 

2.S 

2.0 

<L5 

1.6 
3.4 

35 

13 
3.2 

18 

.S 

sas 

180 

42 

1.1 


.2 


373 
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MiBcellan&ms  di$ehatge  meamrements  in  Pacific  slof>e  drainage  basins  far  the  year  ending 
Sept.  SO,  iPi5— Continued. 


Tabre  Lake  baolii. 


Date. 

Straam. 

Tributary  to- 

LocaUty. 

hei^. 

Dte- 

191S. 
Tth,    1 

1 

BewCwek 

Rancheria  Creek... 

North     Fork    of 

Tule  River. 
Bear  Creek 

Below  mouth  of  Rancherla  Creek, 

near  Springvllle,  Cal. 
Mouth,  near  SprlngvUle,  Cal 

Fed, 

4.6 

San  Joaqnia  Rfver  baatn. 


San  Joaquin  River. 
do 


.do. 


SuisunBay. 

do 

do 


.do. 
.do. 
.do. 


Lone  Willow 

fllOUEh. 

Columbia  canal.... 


Kings  River. 

-...do 

....do 

....do 


.do. 


....do 

....do 

....do 

....do 

....do 


do 

do 

do 

San  Joaquin  River 

Diverts  from  Lone 
Willow  slough. 

San  Joaquin  River 


.do. 
.do. 
.do. 

.do. 


.do. 
.do. 
.do. 


Kings  River  (San 
Joaquin  branch). 

Kings  River  (San 
Jaoquin  bianob). 

.-..do 

....do 

....do 

....do 

....do 


.do., 
.do., 
.do. 
.do., 
.do.. 


Kings  River  (San 
Joaquin  branch). 

....do 


Murphy  slouA.... 
Crescent  canal 

Zalda  canal  slough . 

....do 


....do. 
....do. 
....do. 
....do. 
....do. 


.do. 
.do. 
.do. 


San  Joaquin  River 


San  Joaquin  River 


....do. 
....do. 

.do. 

.do. 

.do. 


600  feet  below  intake  of  Gravely  ford 

canal  near  Mendota  JCal. 
AVove intake  of  Lone  Willow  slough 

near  Mendota,  CaL 
aoo  feet  below  Miller  &  Lux  dam 

near  Mendota.  Cah.  in  NE.  \  sec. 

19,T.13  8.,R.15E. 
400  feet  below  bridge  at  Firebaugh, 

Cal. 
800  feet  below  Temple  slough  in  SE. 

isec.l2.T.  118.,R.  13E7 
One-fourth  mileabove  Merced  River 

near  Newman,  CaL. 
White  house  near  Mendota.  C^al^  in 

NW.  i  sec.  25,  T.  13  S.,  R.  15  E. 
White  house  near  Mendota,  Cal.,  in 

theNW.i8ec.28,T.13&,R.15E. 

Hardwick  Bridge,  half  a  mile  west  of 

Hardwick,  Cal. 

....do ! 

....do 

Lemoore  road  crossing  near  Lemoore, 

Cal. 
Highway  bridge  half  a  mile  west  of 

Stratford,  Cal. 

....do 

....do 

....do 

do 

Empire  weir,  1|  miles  north  of  point 

discharge  into  Tulare  Lake,  Cal. 

....do.... 

....do 

....do 


.do 

.do 

.do 

.do 

.do 


Wasteway  of  Crescent  canal  at  north 
end  of  Summit  Lake,  CaL 

Three  small  highway  bridges  across 
the  three  branches  at  Elkhom 
Grade,  in  sec.  3,  T.  17  S.,  R.  18  E. 

do 

do 

.do 

do 

do 


San  Joaquin  River 
.....do 


Kings  River 

Diverts  fromKings 

River. 
.....do 


.do. 


....do. 
....do. 
....do. 
....do. 
....do. 


Three  small  highway  bridges  across 
the  three  branches  at  Elkhom 
Grade,  in  sec.  8,  T.  17  S.,  R.  18  E. 

do.. 


2  miles  northwest  of  Riverdale,  Cal. 
New  weir  at  head  of  canal 


1,500  feet  below  Lemoore  road,  near 

Lemoore,  Cal. 
....do..... 


3.60 


1.62 
L50 

16.7 

15.5 
16.2 


4.8 

7.1 
9.0 
7.05 

5.75 


11.7 


10.7 
10.0 
9.5 
4.6 
5.8 
6.4 


11.16 
11.36 
9.75 


3.75 


10.85 


1.5 


610 


50 

48 
16 
HI 
37 
15.5 

2,270 

3,160 

2,610 

a80 

2,080 

4,450 
5,150 
1,970 
1,390 
850 

1,000 
2,600 
1,600 

1,140 
8,540 


6,170 
4,600 
4,060 
1,070 
1,620 
1,850 
4,510 
6,420 
6,620 
3,710 


5,320 

215 
374 

2,330 

3,450 


•  Ectimated  by  flood  control  division  of  department  of  engineering  of  State  of  California. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XI. 


MuceUaneotu  dMiarge  measurements  in  Pacific  slope  drainage  hasins  for  the  year  ending 
Sept.  SOy  19i5— Contmued. 

San  JMiqaia  River  baalii. 


Date. 


1014. 
Apr.  21 

1915. 
S^t.  21 


21 

21 
23 

24 

Aug.  21 

Sept.  28 

1914. 
Nov.    0 

10 


1915. 
Aug.  21 
Sept.  28 

1914. 
Nov.    9 

1013. 
Oct.   22 

1915. 
Apr.     5 

16 
21 

July     7 


Stream. 


Sand  slough. 


San  Joaquin  and 
Kings  River 
canal. 

Helm  canal 


Hebn  ditch 

Temple  slough.. 


East  side  canal. 
Merced  River... 
....do 


Meroed  River. 
....do 


Tributary  to— 


Diverts  from  Zaida 
canal  slough. 

Diverts  from  San 
Joaquin  River. 

do 


.do. 
.do. 


.do. 


San  Joaquin  River 
....do 


San  Joaquin  River 
....do 


niilouette Creek...  Merced  River. 
do I do 


South  Fork  of  Mer- 1  Meroed  River . 
ced  River. 


South  Fork  of  Mer- 
ced River. 


Corral  Creek. 


Merced  River. 


....do 

Haxel  Green  Creek . 

Golden  Rock  ditch. 


.do., 


Golden  Rock  ditch, 
(upper  ditch). 


Tuolumne  River.. 


....do 

South  Fork  of  Tu- 
olumne River. 

Diverts  from 
South  Fork  of 
TuolumneRiver. 

....do 


.do. 
.do. 


Diverts  from  Mid- 
die  Fork  of  Tuo- 
lumne River. 

....do 


.do. 


LocaUty. 


1|  miles  south  of  Cresoent  weir,  Cal. 


Head  gate  near  Mendota,  Cal^  in 
NE.  J  sec.  24,  T.  13  S.,  R.  14  E. 

Intake  near  Mendota,  Cal.,  in  NE.  i 

sec.  10,  T.  13  8.,  R.  15  E. 

do 

Head  gate  near  Dos  Palos,  CaL,  in 

8W.  i  sec.  12,  T.  11  S.,  R.  13  E.  ^ 
Head  gate  near  LosBanos,  (^.,  in 

NE.  \  sec.  17,  T.  9  8.,  R.  12  E. 
Top  of  Nevada  Falls  near  Yoeemite, 

....do 


Above  south  fork  at  Clearing  Hooae, 

Cal. 
Old  U.  S.  G.  S.  gaging  station,  2 

miles  above  dam  at  Meroed  Falls, 

Cal. 


Top  of  falls  near  Yosemite,  Cal. 
....do 


1,400  feet  above  mouth,  near  South 
Fork  station,  Cal. 

500  feet  above  mouth 


At  abandoned  U.S.O.S._   ^ 
tion,  1  mile  west  of  Jawbone,  Cal. 

do 

Mouth,  near  Sequoia,  Cal 


Above  upper  end  of  siphon  near 
Hamilton,  Cal. 

Below  waste  gate,  Coolterville  road, 

near  Hobem,  Cal. 
50  feet  below  head  gate,  in  se.  5,  T. 

1  8.,  R.  20  E. 

Upper  cabin  above  Ackerson  Mead- 
ow. Cal.,  in  sec.  7,  T.  1 8. ,  R.  20  E. 

Just  below  entrance  of  small  tribu- 
tary at  northwest  comer  of  sec.  18, 
T.  1  8.,  R.  20  E. 


Gage  I    Dis- 


Feet, 


9.00 


1.45 
8.41 
4.81 
3.90 


4.45 

4.09 


.93 
.82 


*^ 


14.9 

5.0 

74 

10.1 
108 
90 

76 
107 


18 
6.7 


S5 

12 

3.7 

2.7 
2.1 

0.3 

6.2 
4.4 

4.6 
&.0 


Sacramento  Rlv^  baafau 


1914. 
Jan.    15 
Mar.    2 

1915. 
Feb.  11 
16 

1914. 
Jan.   16 

1915. 
Feb.    4 

1914. 
Mar.    1 
Feb.  28 


Sacramento  River 
....do 


Sacramento  River, 
.....do 


Sacramento  River. 
Sacramento  River. 


Sacramento  River. 
....do 


San  Francisco  Bay    Colusa,  Cal. 
do ' do 


San  Francisco  Bay 
do 


San  Frandsco  Bay 
San  Francisco  Bay 


San  Francisco  Bay 
do 


Colusa,  Cal. 
do 


Meridian,  Cal. 
Meridian,  Cal. 


Above  Tisdale  weir,  Cal. 
Below  Tisdale  weir,  Cal . . 


24.4 
20.1 


22.0 
17.0 


49.8 
64.9 


46.0 
47.1 


49.00O 
40,6QO 


61,500 
31,000 

39.800 

51.400 


3S.00O 
22,500 
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M^KeUaneotu  diacharge  measurements  in  Pacific  slope  drainage  basins  for  the  year  ending 
Sept,  SO,  i9i5— Contmued. 

RiTer  bMin—Continued. 


Stream. 


Saotunento  River. 
.....do 


Sacramento  River 
...-do 


Sacramento  River. 
....Ao 


FaU  River.. 
...Ao 


.do. 
.do. 


....do 

....do 

Bear  Creek. 

Tnle  River.. 


Hat  Creek. 


.do. 
.do. 


.do. 
.do. 


....do 

....do 

Rising  River. 


Nelson  Creek. 
Colusa  Basin. 


....do. 
....do. 
....do.. 


Butte  Slough. 
do 


...Ao. 


Butte  Slough. 
....do 


Butte  SlQugh. 


Butte  Slough 

Tiadale  overflow.. 
..do. 


Feather  River. 
Feather  River. 


Tributary  to— 


IvOcaUty. 


San  Francisco  Bay 
do 


San  Francisco  Bay 
do 


San  Francisco  Bay 
do 


Pit  River. 
....do 


.do., 
.do. 


....do 

.do.. 


FaU  River. 
....do 


Pit  River. 


.do., 
.do.. 


ts  Landing,  Cal. 


Sacramento,  Cal. 
....do 


Sacramento,  Cal. 
do 


Whipple  Bridge  near  Fall  River 

Mills,  Cal. 
Olenbum  Bridge  near  Fall  River 

Mills,  Cal. 

di 

Bill  Neadys  Bridge  near  Fall  River 

Mills,  Cal. 
Town  bridge  at  FaU  River  MUls,Cal . 
.do 


.do., 
.do.. 


....do 

....do 

Hat  Creek. 


Pit  River 

Sacramento  River, 

....do 

....do 

....do 


Sacramento  River 
....do 


.do.. 


Sacramento  River. 
....do 


Sacramento  River. 


Sacramento  River. 


Diverts         from 
Sacramento 
River, 
do. 


Sacramento  River. 


Sacramento  River. 


Harden's  randi  at  bridge  on  Burtle 

road,  Cal. 
Bridge  above  Junction  with  FaU 

River,  Cal. 

200  feet  above  upper  big  spring  near 

Hat  Creek,  Cal. 
do 

1,200  feet  below  ranger  station  near 
Hat  Creek,  Cal. 

.do.. 


600  feet  below  HaU  ranch  house  near 

Hat  Creek,  Cal. 
Bridge  at  Cassel,  Cal 

eooVeet  below  abandciied  U.S.'  0 .8. 
gaging  station  in  sec.  8,  T.  35  N.,  R. 
4  £.,  U  mUes  south  of  Cassel,  Cal. 

Half  a  mile  above  mouth,  near  Hen- 
derson, Cal. 

Outlet  of  basin.  3  mUes  north  of 
Knights  Landing,  Cal. 

;!!;!do!!!!!!'!!!!!!!;!!!!!!!!!!!!;;!; 
do 


Gage 
height. 


Mawson  bridge,  Cal 

Northern  Electric  Railroad  bridge, 

Cal. 
....do 


Lone  bridge  on  road  between  Marys- 

vUIe  and  Meridian,  Cal. 
do 


Mouth,  at  bridge  on  road  between 
Meridian  and  Colusa,  Cal. 


Mouth,  at  bridge  on  road  between 
Meridian  and  Colusa,  Cal. 


Tisdale  weir,  Cal. 


....do 

Yuba  City,  Cal.. 


Northern  Electric  R.  R.  and  high- 
way bridge  on  road  between  Yuba 
City  and  MarysviUe,  Cal. 


Feet. 
17.2 
18.9 


27.7 
19.0 


24.6 
24.4 


LOO 
.99 


.99 
1.00 


1.00 
1.00 


1.00 


Dis- 
charge, 


1.16 


40.7 
40.7 
40.7 


9.04 
4.8 

58.04 
50.6 
48.1 


47.2 
16.0 


7.46 


Sec-ft. 
22,900 
17,300 


76,300 
49,100 


7%900 
61,700 


730 

1,620 

1,620 
1,600 

1,520 

1,570 

28 

940 


41 

195 


198 
201 

350 
362 
322 

388 

20,200 

21,000 
20,200 
19,500 

38,600 
63,800 

63,800 

174,000 
35,700 

6,630 
8,560 
14,400 


15,000 
75,000 


19,600 
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Miscellaneous  discharge  measurements  in  Pacific  slope  drainage  basins  for  the  year  ending 
Sept,  SO,  i9i5— Continued. 


Sacraineiito  RlTer  bMin— Continued. 


Date. 


1915. 
Mar.  12 

May  15 


15 


1914. 
Jan.   20 


Feb.  2C 


1915. 
Feb.    6 


1914. 
Jan.    10 


Feb.  24 


Stream. 


Poplar  Creek , 

Hydroelectric 
power  plant 
nume. 


.do. 


Yolo  Basin. 
....do 


....do.. 


South  Fork  of  Pu- 

tah  River. 
Georgianna  Slough 


Tributary  to— 


LocaUty. 


Middle  Fork  of 
Feather  River. 

Diverts  from  North 
Fork  of  North 
Fork  of  Yuba 
River. 

do 


Sacramento  River. 
do 


Sacramento  River. 


Sacramento  River. 
....do 


Mouth,  near  Sloat,  Cal. 
Downievllle,  Cal 


.do.. 


Sacramento  a    Woodland    R.    R. 

trestle,  Cal. 
do 


1)  miles  south  of  Sacramento     & 
Woodland  R.  R.  trestle,  Cal. 


Southern  I^adfic  R.  R.  bridge,  Cal. 
Near  Walnut  Grove,  Cal 


Ga» 
hd^t. 


Fed. 


27.7 
3a3 

28.7 


8.7 


Dto- 
charse. 


aec-ft. 
19 

•  27 


»5» 

101,000 
128,000 

110,000 

1,230 
13,100 


Streams  north  of  San  Francisco  Bay. 


1915. 
June  28 

28 
May  16 
June  28 


28 

1914. 
Oct.   27 

1915. 
June  27 
Sept.  20 


20 


Aug. 


6 
18 
Jan.   22 

Feb.  26 
Mar.  19 

20 
Feb.  26 
Jan.  24 

Feb.  26 
Apr.  16 
Jan.  21 
Apr.  12 

1914. 
Oct.  25 

1915. 
Sept.  14 
24 

1914. 
Nov.    1 


Williamson  River 


....do 

Klamath  River.. 
Big  Spring 


Sand  Creek. 


Spring  Creek. 


Spring  Creek 

North     Fork     of 

Sprague  River. 
MerylCreek 


Five-mile  Creek.. 

....do 

Brown  Creek 


....do 

Sycan  River.. 


Choctoot  Creek. 

Snake  Creek 

Whiskey  Creek. 

....do 

....do 

Trout  Creek 

....do 


Kenocanal. 


Spencer  Creek. 
do 


Fort  Creek. 


Upper    Klamath 
•do.*. 


Pacific  Ocean 

Klamath  Marsh.. 


.do- 


Williamson  River. 


Williamson  River 
....do 


North     Fork 
Sprague  River, 

do 

....do 

Sprague  River 


.do.. 
.do.. 


Sycan  River. . . 

do 

Sprague  River. 

....do 

....do 

....do 

....do 


Link  River. 


Klamath  River. 
....do 


Wood  River. 


Ball  ranch,  near  head  of  Klamath 

Marsh,  Oreg. 

Rockyford,  Oreg 

Orleans,  Cal 

Below  tributary,  on  Charles  Lenz's 

ranch,  in  sec.  22,  T.  30  8.  R.  8  E., 

Oreg. 
Crescent  road  crossing,  Oreg 


Above  rapids,  near  mouth,  Oreg 


Above  rapids,  near  mouth,  Oreg. . 
Obenchain  bridge,  Oreg 


Above  Obenchain  ranch,  Oreg 

Above  Hamaker  ditch  intake,  Oreg 

do 

Bad  crossing,  in  sec.  14,  T.  36  S.  R.12 
E.,  Oreg. 
.do. 


Sec.  21,  T.  32,  S.,  R.  14  E.,  at  ZX 
ranch  above  Sycan  Marsh,  Oreg. 

Sec.  10,  T.  32  S.,  R.  14  E.,  Oreg 

Choctoot  ranch,  Oreg 

Near  mouth,  5  miles  east  of  Yainax, 
Oreg. 

!'.*.'do'.V.V.".*.'.V.'.V.V.V.'.V.*.*.V.V.V." 

Saddle  Mountain  road  crossing,  Oreg 
....do 


Intake,  near  Klamath  FaUs,  Oreg. 


Outlet  of  Buck  Lake,  Oreg. 
do 


Near  Fort  Klamath,  In  sec.  26,  T. 
S.,  R.  7i  E.,  Oreg. 


0.63 


el.  96 
6.6 


1.00 


1.02 


.45 


1.03  I 

1.65  I 
L32  I 
.80  ' 
LOO  ; 


1.04 


5L4 

113 
12,700 
57.2 


34.0 


337 


330 
42.7 

8.4 

25.8 
24.8 

la? 

1L3 
31.0 

13  6 
32 
13.3 

27.4 
16. 9 
2.1 
7.6 


L75 


301 


21.0 
l&t 


00.4 


1  Day  load ;  5  stamp  mill.  e  On  gage  at  discontinued  station  above  Spring  Creek. 

^  Night  load;  lighting. 
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Miscellaneous  discharge  measurements  in  Pacific  sloj>e  drainage  basins  for  the  year  ending 

Sept.  SO,  i9i5— Continued. 


Straema  noitli  of  San  Frandaeo  Bay— Ckintinued. 

Date. 

Stream. 

Tributary  to- 

LocaUty. 

hS^t. 

DIs- 
charge. 

1915. 
Feb.  17 

Fort  Creek 

Wood  River 

do 

do 

Near  Fort  Klamath,  in  sea  26,  T.  33 
8.,  R.  7|  E.,  Oreg. 

do 

do 

Feet. 
1.54 

1.53 
1.55 
LOS 

-.94 

'"■i^; 

June  25 
July   31 

do 

do 

86.9 
89.0 

Aug,     2 
2 

CrookedCreek 

do. 

Agency  Spring 

Reeve  Davis  Con- 
soUdated  Mining 
Co.'s  flume. 

Supply  Creek 

do 

do 

Sec.  13,  T.  34  8.,  R.  7§  E.,  at  Klamath 
Agjsncy,  Oreg. 

81.3 
74.8 

Jane  25 
Sept.    8 

19U. 
Oct.    31 

Crooked  Creek.... 

Diverts  from  In- 
dian Creek. 

Trinity  River 

In  nower  canal,  at  Klamath  Agency, 

Neai^appy  Camp,  Cal.,  at  old  U.  8. 
Qeological  Survey  ga^big  station. 

HooDa.  Cal 

22.3 
5.2 

8.9 

TSe**— 18— W8P411- 


-22 
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A.  Page. 

"A^cMAlatKlamatb  Falls,  Ores 306-307 

Aocnncy,  degree  of 15-16 

Adoenoa  Meadow,  Cal.,  Golden  Rook  diteh 

near 384 

Acknowledgments  to  thoae  aiding 16 

Acre-foot,  deflnltkm  of 10 

Agency  Spring  at  Klamath  Agency,  Oieg.....     337 
Agoa  Callente  Creek  near  Warner  Springs, 

Cal 00 

Alameda  Creek  at  Sonolglen,  Cal lli-U6 

Alamedm  Creek  basin,  Cal.,  stream  flow  in.,  lli-116 

Alder  Creek  near  Sespe,  Cal 331 

Ahnood,  Cal., Temescal  Creek  near 54-M 

Alpine,  Gal.,  Sooth  Fork  flume  near 45-47 

Sooth  ForkofSan  Diego  River  near..  44-45,330 

Alrarado  Creek  near  San  Diego,  Cal 330 

American  River  at  Fairoaks,  Cal 270-273 

view  of 246 

American  River,  lilddle  Fork  of,  near  East 

Aabam,CaI 272-273 

American  River,  North  Fork  of,  near  Colfax, 

Cal 26^270 

Amoican  River,  Sooth  Fork  of,  near  Placer- 

vine,  Cal 273-275 

Appropriations,  table  of 9 

Arroyo  Seoo  at  Paoba  grant,  Cal 330 

near  Pasadena,  Cal 107-106 

near  Soledad,  Cal 112-114 

Aothoriiatton  and  scope  of  work 9-10 

Avery,  Cal.,  Middle  Fork  of  Stanislaus  River 

at  Sand  Bar  Flat,  near 186-187 

North  Fork  of  Stanislaus  River  near. .  193-194 
Utica  Gold  Mining  Co.'s  canal  near. . . .  195-197 
Asosa,  Cal.,  Padflc  Light  &  Power  Co.'s 

canalnear 105-106 

SUiOftbriel  River  near 100-106 

B. 

Bad  crossing,  Oreg.,  Brown  Creek  at 336 

Baird,  Cal.,  McCkod  River  at 231-232 

Bakersfield,  Cal.,  Kern  River  near. 119-120 

BakerSUtian,  Cal.,  Relief  Creek  near 191-192 

R^ief  reservoir  near 190-191 

Batdiekler,C.L.,workof 17 

Bear  Creek  (Sacramento  basin)  on  Burtle 

n)ad,Cal 336 

Bear  Creek  (San  Joaquin  basin)  near  Spring- 
vine,  Cal 128-127,333 

Bear  River  at  Van  Trent,  Cal 265-267 

near  Colfax,  Cal 264-265 

Bear  Riwcanalnear  Colfax,  CaL 267-268 

Bemanlo,  Cal.,  San  Dieguito  River  at 52-54 

Big  Bar,  Cal.,  North  Fork  of  Feather  River 

at 238-239 

B%Cieek,  Cal.,  Pitman  Creek  at 143-144 


Page. 

Big  Creek  near  Big  Creek,  Cat 141-142 

near  Shaver,  Cal 141-142 

Big  Lake  Oeek  near  Warner  Springs,  Cal....     330 

Big  Spring  near  Lens's  ranch,  Oreg 336 

Black  Canyon  Creek  near  Mesa  Grande,  Cal . .       54 

Bodflsh,  Cal.,  Erskine  Creek  near 120-121 

BoosaU,  Cal.,  San  Luis  Rey  River  at 67-«8 

Borel*  CJal.,  Clear  Creek  near 332 

KemRivernear 332 

Bostwick,  Norris,  work  of 17 

Boulder  Creek  at  Cuyamaca  reservoir,  near 

Julian,  Cal 36-38 

near  Lakeside,  Cal ^8-39 

Briggs,  R.  C,  work  of 17 

Brown  Creek  at  Bad  crossing,  Oreg 336 

BrowneU,  Cal.,  Lower  Klamath  Lake  near. .     319 

Brush  Creek  near  KemvlUe,  Cal 332 

Buck  Lake,  Oreg.,  Spencer  Creek  at 336 

Buoia  Vista  Creek  near  Warner  Springs,  Cal.     330 

Burtle  road,  (^.,  Bear  Creek  on 335 

Butt  Creek  at  Butte  Valley,  (^ 241-242 

Butte  Slough  at  Mawson  bridge,  Cal 335 

at  Northern  Electric  Railroed  bridge,  Cal.     335 

near  Colusa,  (^ 335 

near  MarysviUe,  Cal 335 

near  Meridian,  Cal 335 

Butte  VaUey,  (3al.,  Butt  Creek  at 241-242 

C. 

Cache  Creek  at  Lower  Lake,  Cal 276-278 

at  Yolo,  Cal 278-279 

Cajon,  Cal.,  Cajon  Creek  at 331 

CalaverasRiverat  Jenny  Lbid,Cal 202-203 

California,  cooperation  of 15-16 

CaUahan,  Cal.,  East  Fork  of  ScoU  River  at .  319-320 

Scott  River  at .'. 320-821 

Canada  Agua  Caliente  near  Warner  Springs, 

Cal 330 

Canada  Verde  C^reek  near  Warner  Springs, 

Cal 70 

Carrizo  Creek  near  Warner  Springs,  Cal 72-74 

Cassel,Cal.,HatCJreekat 335 

Rising  Rivernear 835 

Castella,  Cal.,  Sacramento  River  at 220-222 

Cherry  Creek  near  Sequoia,  Cal 172-174 

Chiloquin,  Oreg.,  Modoc  Point  canal  near..  301-302 

Sprague  River  at 297-299 

WiUiamson  River  at 284-285 

Chocolate  Creek  near  Lakeside,  Cal 330 

San  Diego  River  below 330 

Choctoot  Creek,  Oreg.,  miscellaneous  mcas- 

urementson 336 

Choctoot  ranch,  Oreg.,  Snake  Creek  at 336 

Clear  Creek  near  Borel,Cal 332 

Clear  Lake  at  Lakeport,  Cal 275-276 

339 
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Page. 

Clearing  Hoase,  Cal.,  Men»d  River  at 334 

Clements,  Cal.,  Mokelumne  River  near 204-305 

Coffee  Cieek  at  Coffee,  Cal 396-327 

Coldwater  Canyon  Creek  near  Sespe,  Cal 331 

Ccri&x,  CaL,  Bear  River  canal  near 267-268 

BearRivernear 264-265 

North  Fork  of  American  River  near...  268-270 

Colombia  canal  near  Mendota,  Cal 333 

Cohisa  Basin  near  Knights  Landing,  Cal 335 

Colusa,  Cal.,  Butte  sloogh  near 335 

Sacramento  River  at 334 

Computations,  accuracy  of 15 

Control,  definition  of 10-11 

Cooperation,  details  of 16 

Corral  Creek  at  Jawbone,  Cal 334 

Near  Kemvllle,  Cal 332 

Cosumnes  River  at  Michigan  Bar,  Cal 212-213 

North  Fork  of,  near  El  Dorado,  Cal... .  210-212 
Cottonwood  Creek  (Ooose  Lake  basin) near, 

Lakeview,  Oreg 217-219 

Cottonwood  Creek  (Tla  Joana  basin)  at  Har- 

ronVaDey,Ca] 330 

near  Dulzura,  Cal 18-21 

Oovelo,  CaL,  Middle  Eel  River  near 282-284 

Crane  Valley  reservoir  near  North  Fork,  Cal. 144-146 
Crescent  City,  Cal,  Middle  Fork  of  Smith 

River  near 327-328 

North  Fork  of  Smith  River  near 328^329 

Crescent  Mills,  CaL,  Indian  Creek  near 242-244 

Creeoeni  road  crossing,  Oreg.,  Sand  Creek  at .     336 

Crescent  weir,  CaL,  Sand  Slough  near 334 

Cromberg,  CaL,  Middle  Fork  of  Feather  River 

near 246-247 

view  of 246 

Crooked  Creek  at  Klamath  Agency,  Oreg ....     337 

Cucamonga  Creek  near  loamosa,  Cal 331 

Current  meters,  view  of 14 

Cuyamaca  reservoir,  near  Julian,  Cal,  Boulder 

Creek  at 36-38 

D. 

Dalton  Creek  near  Glcndora,  Cal 331 

Data,  explanation  of 13-15 

Deer  Creek  (Sacramento  basin)  near  Vina, 

Cal 232-234 

Deer  Creek  (San  Joaquin    basin)  at  Hot 

Springs,  Cal 122-124 

Definition  of  terms 10-11 

Dehcsa,  CaL.  Sweetwater  River  near 24-26 

Democrat  Springs,  C^.,  iSem  River  at 332 

Kem  River  Power  Co. 's  fiume  at 332 

Descanso,  Cal.,  Sweetwater  River  near 23-24 

Devil  Canyon  Oeek  near  San  Bernardino, 

Cal 331 

Dinkey  Creek  near  Ockenden,  Cal 136 

Discharge,  conversion  of U-12 

tables  of 14 

Discharge  relation,  definition  of 10 

Dos  Palos,  CaL,  Temple  slough  near 334 

DownlevUle,  CaL,  hydroelectric  power  plant 

flame  at 336 

North  Fork  of  North  Fork  of  Yuba  River 

at 259-260 

Drews  Creek  near  Lakevlew,  Oreg 214-216 

Drews  Creek  reservoir  near  Lakevlew,  Oreg.  213-214 
Dry  Creek  near  Kemville,  Cal 332 


Psaee. 

DnlxoiB,  CaL,  Cottoowood  Creek  near 18-21 

Dubora  conduit  near 21-22 

Durrwood  Creek  near  KemviDe,  Cal 332 

E. 

East  Auburn,  CaL,  Middle  Fork  of  American 

Rivernear 273-273 

East  Highlands,  CaL,  Plunge  Oeek  near 330 

East  San  Pasqual  ditch  near  EscoiMlido,  C«L.     330 

Eastside  canal  near  Los  Bano8,OaL 334 

Ebert,  F.  C,  work  of fS 

Eel  River  at  Scotia,  Cal 281-282 

Eel  River  basin,  CaL,  stream  flow  in 281-284 

El  Dorado,  CaL,  North  Fork  of  Cosumnes 

Rivernear 210-212 

Eleanor  Creek  near  Seqnola,  Cal 174-176 

Elkhom  Grade,  CaL,  Kings  River  at 333 

Emerson,  C.  J.,  work  of 16 

Enterprise,  CaL,  Palermo  Land  &  Water 

Co. 's  canal  at 250-2S2 

South  Fork  of  Feather  River  at 24»-2S0 

Equivalents,  table  of U-13 

ErsUne  C^reek  near  Bodfish,  (^ 120-121 

Esoondido,  CaL,  East  San  Pasqual  ditch  near.     330 

Ouejito  Creek  near 56-57 

West  San  Pasqual  ditch  near 57-» 

Escondldo  Mutual  Water  Co.'s  canal  near 

Nellle,Cal 7S-fll 

F. 

Falroaks,  CaL,  American  River  at 270-272 

>iewof 246 

Fall  River,  Cal.,  Tule  River  at 335 

Fall  River  Mills,  CW.,  FaU  River  near 335 

Fallbrook,  Cal.,  Temecula  Oeek  near 330 

Feather  River  at  OrovlDe,  Cal 239-241 

at  Yuba  City,  Cal 335 

near  MarysvUle,  Cal 335 

Feather  River,  Middle  Fork  of,  at  Cromberg, 

CaL,  view  of 246 

near  Oomberg,  Cal 246-247 

near  OroNllle,  Cal 247-249 

Feather  River,  North  Fork  of,at  Big  Bar.CaL  238-239 

near  Pratt\ille,  Cal 237-238 

Feather  River,  South  Fork  of,  at  Enterprise, 

Cal 24^250 

Felton,  Cal.,  San  Lorenzo  River  near 331 

Fillmore  canal  near  Sespe,  C^ 331 

Flrebaugh,  CaL,  San  Joaquin  River  at 333 

Firestone,  r.  P.,  work  of 16 

Fivemlle  Oeek,  Oreg.,  discharge  measure- 

mentsof 336 

Forest  Home,  CaL,  MiU  Creek  at 97-98 

Fort  Creek  near  Fort  Klamath,  Oreg 336,337 

Fort  Klamath,  Oreg.,  Wood  River  at 302-301 

Foster,  CaL,  San  Vicente  Creek  at 47-48 

Fourmlle  Creek  near  Odessa,  Oreg 304-305 

Freeman  Oeek  near  Kemvllle,  Cal 332 

Friant,  CaL,  San  Joaquin  River  at,  view  of. .       58 
San  Joaquin  River  near 138-140 

G. 

"G"  canal  near  Olene,  Oreg 317-3IS 

Gaging  stations,  distribut  ion  of mio 

view  of 14 

Georgianna  Slough  near  Walnut  Grove,  Cal. .     336 
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berry,Cal 197-198 

Stony  Creek  near  Stonyford,  Cal 234-245 

Strat  ford,  Cal.,  Kings  River  near 333 

Strawberry,  Cal.,  South  Fork  of  Stanislans 

River  at 197-198 

Summit  Lake,  Cal.,  Kings  River  at 333 

Sunland,  Cal.,  Little  Tujimga  Creek  near. . .     331 

Tujunga  Creek  near —     831 

Sunolglen,  Cal.,  Alameda  Creek  at 114-116 

Spring   Valley   Water   Co.'s   aqueduct 

near 116-U7 

Supply  Creek  near  Hoopa,  Cal 337 

Susanna  Creek  near  Warner  Springs,  Cal 74-76 

Sweetwater  River  basin,  Cal.,  stream  flow  in.  23-26 

Sweetwater  River  near  Deh^a,  Cal 24-36 

near  Descanso,  Cal 23-24 

Sycan  Marsh,  Oreg.,  Sycan  River  above —     336 

near  Yainax,  Oreg 299-301 

Sycan  River  above  Sycan  Marsh,  Oreg 336 

T. 

Tar  Creek  near  Sespe,  Cal 331 

Temecula  Creek  at  Pauba  grant,  Cal 330 

near  Fallbrook,  Cal 330 

Temescal  Creek  near  Almond,  Cal 54-66 

Temple  Slough,  Cal .,  San  Joaquin  River  near .     333 

Temple  Slough  near  Dos  Palos,  Cal 334 

Tenaya  Creek  near  Yosemite,  Cal 154-155 

Thomas  Creek  near  Lakeview,  Oreg 219-220 

Three  Rivers,  Cal.,  Kaweah  River  near —  129-130 

South  Fork  of  Kaweah  River  near 132-134 

Tia  Juana  River  above  Tia  Juana,  Mexico. . .     330 

at  Tia  Juana,  Mexico 330 

near  Nestor,  Cal 17-18,330 

Tia  Juana  River  basin,  Cal.,  stream  flow 

in 17-22,330 

Tisdale  overflow  at  Tisdale  weir,  Cal 335 

Tisdale  weir,  Cal.,  Sacramento  River,  near. . .     334 

Tobias  Creek  near  Kemville,  CaL 332 

Tompkins,  H.  J.,  workof 16 

Trelease,  M.  B.,  workof 16 

Trinity  River  at  Hoopa,  Cal 325-326 

at  Lewlston,  Cal 324-325 

Trout  Creek,  Oreg.,  miscellaneous  measure- 

mentson 336 

Tulare  Lake  basin,  Cal.,  stream  flow  in 121-136 

Tulare  Lake,  Cal.,  Kings  River  near 333 
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Talaro  Lake  in  Kings  County,  Cal 121-122 

Tule  Lake  near  Merrill,  Oreg 313-314 

Tule  River  at  FaU  River,  Cal 335 

iwar  Portcrsville,  Cal 124-135 

8outli  Fork  of,  near  Portersville,  Cal..  127-128 

Tojunsa  Creek  near  San  Fernando,  Cal 331 

n«ir  Sonland,  Cal 331 

Tuolumne,  Cal.,  Jawbone  Creek  near 176-177 

Taolunme  River  at  La  Orange  dam,  near 

La  Orange,  CaI 160-172 

Tuolumne  River,  Sontli  Fork  of,  near  Orove- 

Iand,CaI 180-181 

near  Seqooia,  Cal 1 77- 1 79 

Tuolumne  River  at  Oroveland,  Cal.,  view  of . .      166 
at  Hetch  Hetchy  cabin,  near  Sequoia, 

Cal 160-161 

at  Hetch  Hetchy  danl  site,  near  Sequoia, 

Cal -. 162-163 

above  La  Orange  dam,  near  La  Orange, 

Cal 167-109 

below  Hetch  Hetchy  dam  site^  near 

Sequoia,  Cal 164-165 

near  Oroveland,  Cal 165-167 

near  La  Orange,  Cal 169-172 

Turiockcanalnear  La  Orange,  Cal 184-186 

U. 

Upland,  CaL,  San  Antcmlo  Creek  near 100-102 

Upper  Klamath  Lake  near  Klamath  Falls, 

Greg 286 

Utica  Gold  ICining  Ca's  canal  near  Avery, 

Cal 195-197 

V. 

Mna,  Cal.,  Deer  Creek  near 232-234 

Van  Trent,  Cal.,  Bear  River  at 266-267 

W. 
Walnut  Grove,  Cal.,  Oeorgianna  slough  near .     336 
Warner  Springs,  Cal.,  Agua  Caliente  Creek 

near 69 

Big  Lake  Creek  near 330 

Buena  Vista  Creek  near 330 

Canada  Agua  Caliente  near 330 

Canada  Verde  Creek  near 70 

Carrizo  Creek  near 72-74 

Matagual  Creek  near 76-77 

San  Luis  Rey  River  near 61-62 

Susanna  Creek  near 74-75 

West  Fork  of  San  Luis  Rey  River  near. .  70-72 


Page. 
Waterman  Canyon  Creek  near  San  Bemar- 

dino,Cal 330 

Water-power,  calculation  of 13-14 

Water-stage  recorders,  views  of 15,58 

Wawona,  Cal.,  South  Fork  of  Merced  River 

near 158-150 

Westpoint,  Ca).,  Middle  Fork  of  Mokelumne 

Rivorat 205-207 

Whiskey  Creek  (  Klamath  basin)  near  Yainax, 

Greg 836 

(San  Joaquin  basin)  near  North  Fork, 

Cal 147-148 

Williamson  River  at  Chlloquin,  Greg 284-285 

at  Rockyford,  Greg 336 

near  Klamath  Marsh,  Greg 336 

Wilson  Bridge,  near  Glene,  Greg.,  Lost  River 

at 309-311 

Winters,  Cal..  Put^h  Creek  at 279-281 

Wood  Riverat  Fort  Klamath,  Greg 302-304 

Work,  division  of 16-17 

Y. 

Yainax,  Greg.,  Sprague  River  near 295-297 

Sycan  River  near 299-301 

Whiskey  Creek  near 336 

Ydalpom,  Cal.,  Pit  River  near 226-227 

Yolo  Basin ,  Cal. .  discharge  measurements  In .     336 

Yolo,  Cal.,  Cache  Creek  at 278-279 

Yosemite,  Cal.,  Illllouette Creek  near..  153-154,334 
Merced  River  above  Illllouette  Creek  near     149 

Merced  Riverat 151-152 

Merced  Rlvernear 334 

at  Happy  Isles  Bridge,  near 150 

Tenaya  Creek  near 154-155 

Yosemite  Creek  at 156-157 

Yosemite  Power  Co.'s  canal  near  La  Orange, 

Cal 181-183 

Yuba  aty,  Cal.,  Feather  Riverat 335 

Yuba  Riverat  Smartsville,  Cal 254-255 

Yuba  River,  Middle  Fork  of,  near  North  San 

Juan,  Cal 252-253 

Yuba  River,  North  Fork  of,  at  Goodyear  Bar, 

Cal 257-258 

Yuba  River,  North  Fork  of  North  Fork  of,  at 

DownlevUle,  Cal 250-260 

Z. 

Zalda  canal  slough  near  Lemoore,  Cal 333 

Zero  flow,  definition  of 11 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


INTBODUCTION. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  groimd  waters,  and  quality 
of  waters.  Most  of  the  results  of  these  investigations  have  been  pub- 
lished in  the  series  of  water-supply  papers,  but  some  have  appeared 
in  the  annual  reports,  bulletins,  professional  papers,  and  monographs. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below: 

Part  I.  North  Atlantic  slope  basins. 

II.  South  Atlantic  and  eastern  Gulf  of  Mexico  basins. 
III.  Ohio  River  basin. 
rV.  St.  Lawrence  River  basin. 
V.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Missoiui  River  basin. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 

XI.  Pacific  slope  basins  in  California. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

A,  Pacific  slope  basins  in  Washington  and  upper  Columbia  River 

basin. 

B,  Snake  River  basin. 

C,  Ix)wer  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  GOVERNMENT  BEPOBT8  MAT  BE  OBTAINED  OB  CONSULTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below : 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 
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GAGING  STATIONS.  VH 

PRINCIPAL  STBBAKS. 

The  rivers  draining  into  the  Pacific  Ocean  from  California  include 
San  Diego,  San  Dieguito,  San  Luis  Rey,  Santa  Ana,  San  Gabriel, 
Los  Angeles,  Santa  Ynez,  Santa  Maria^  and  Salinas  rivers,  draining 
areas  south  of  San  Francisco  Bay;  San  Joaquin  River,  whose  chief 
tributaries  are  Brings,  Merced,  Tuolumne,  Stanislaus,  Calaveras, 
and  Mokelumne  rivers;  Sacramento  River,  whose  .principal  tributa- 
ries are  Pit,  Feather,  and  American  rivers;  and  Russian,  Eel,  Mad, 
Klamath,  and  Smith  rivers,  which  flow  into  the  ocean  north  of  San 
Francisco  Bay,  Except  Klamath  River,  which  receives  the  drainage 
from  a  small  area  in  Oregon,  and  a  few  streams  in  Oregon  that  flow 
into  Goose  Lake,  at  the  head  of  Pit  River,  all  the  streams  in  this 
division  are  entirely  in  California. 

In  addition  to  the  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain 
a  similar  list  of  reports  that  are  of  general  interest  in  many  sections 
and  cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  refer- 
ences to  reports  pubUshed  by  State  and  other  organizations.  (See 
p.  xxiii.) 

OAOINO  STATIONS. 

Note.— Dash  following  a  date  indicates  that  the  statfon  was  being  maintained  September  80,  lOlfi; 
period  after  date  indicates  discontinuance. 

DRAZHAOB  BA8XVS  SOUTH  OF  BAS  FBAITOISCO  BAT. 

Tia  Juana  Biver  near  Nestor,  Gal.,  1915. 

Cottonwood  Creek  near  Dulzura,  Cal..  1906-1915. 
Diilzura  conduit  near  Dulzura,  Cal,  190^1915. 
Pine  Valley  Creek  near  Jamul,  Cal.,  1906-1908. 
Sweetwater  River  near  Descanso,  Cal.,  190&- 
Sweetwater  River  near  Dehesa,  Cal.,  1913- 
San  Diego  River  at  diverting  dam,  near  Lakeside,  Cal.,  1912- 
San  Di^o  River  at  Lakeside,  Cal.,  190&- 
San  Diego  River  near  Santee,  Cal.,  1912- 
San  Diego  River  near  San  Diego,  Cal.,  1912- 

Boulder  Creek  at  Cuyamaca  reservoir,  near  Julian,  Cal.,  1912- 

Boulder  Creek  at  mouth,  near  Lakeside,  Cal.,  1912- 

San  Diego  flume  at  diverting  dam,  near  Lakeside,  Cal.,  1913- 

San  Diego  flume  near  Lakeside,  Cal.,  1907- 

South  Fork  of  San  Diego  River  near  Alpine,  Cal.,  1913-1915. 

South  Fork  flume  near  Alpine,  Cal.,  1913-1915. 

San  Vincente  Creek  at  Foster,  Cal.,  1915. 
Santa  Ysabel  Creek  (head  of  San  Dieguito  River)  near  SanU  Ysabel,  Cal.,  1913-1915. 
Santa  Ysabel  Creek  near  Mesa  Grande,  Cal.,  1912- 
Santa  Ysabel  Creek  near  Ramona,  Cal.,  1912- 
Santa  Ysabel  Creek  near  Escondido,  Cal.,  1905-1912. 
San  Dieguito  River  at  Bernardo,  Cal.,  1912- 
San  Dieguito  River  near  Del  Mar,  Cal.,  1913-14. 

Black  Canyon  Creek  near  Mesa  Grande,  Cal.,  1913-1915. 

Temescal  Creek  near  Almond,  Cal.,  1913-1915. 
786«>— IS— wsp  411 23 
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San  Dieguito  River  tributaries — Continued. 

Guejito  Creek  near  Escondido,  Cal.,  1915. 

East  San  Pasqual  ditch  near  Escondido,  Cal.,  1912-1914. 

West  San  Pasqual  ditch  near  Escondido,  Cal.,  1912-1915. 

Santa  Maria  Creek  near  Ramona,  Cal.,  1912- 
San  Luis  Rey  River  near  Warner  Springs,  Cal.,  1913-1915. 
San  Luis  Rey  River  near  Mesa  Grande,  Cal.,  1911- 
San  Luis  Rey  River  near  Nellie,  Cal.,  1915- 
San  Lms  Rey  River  at  diversion  flume,  1894-1899. 
San  Luis  Rey  River  near  Pala,  Cal.,  1903- 
San  Luis  Rey  River  at  Pala,  Cal.,  1912. 
San  Luis  Rey  River  at  Bonsall,  Cal.,  1912- 
San  Luis  Rey  River  near  Oceanside,  Cal.,  1912-1915. 

\gua  Caliente  Creek  near  Warner  Springs,  Cal.,  1913-1915. 

Canada  Verde  Creek  near  Warner  Springs,  Cal.,  1913-1915. 

West  Pork  of  San  Luis  Rey  River  near  Warner  Springs,  Cal.,  1913-1915. 

Carrizo  Creek  near  Warner  Springs,  Cal.,  1913-1915. 

Susanna  Creek  near  Warner  Springs,  Cal.,  1913-1915. 

Matagual  Creek  near  Warner  Springs,  Cal.,  1912-1915. 

Escondido  Mutual  Water  Co.'s  canal  near  Nellie,  Cal.,  1896- 

Rincon  Indian  Reservation  ditch  near  Valley  Center,  Cal.,  1912. 

Pala  Indian  Reservation  canal  at  Pala,  Cal.,  1912-13. 

San  Luis  Rey  ditch  near  San  Luis  Rey,  Cal.,  1913. 
Temecula  Creek  (head  of  Santa  Maigarita  River)  near  Temecula,  Cal.,  1905-6. 
Santa  Ana  River  near  Mentone,  Cal.,  1896- 

Padfic  light  A  Power  Corporation's  canal  and  Greenspot  pipe  line  near  Mentone, 
Cal.  1896- 

Highlands  or  North  Pork  canal  at  intake  weir,  San  Bernardino  County,  Cal., 
1896-1904. 

Redlands  or  South  Fork  canal  at  sand  box  weir,  San  Bernardino  County,  Cal., 
1896-1904. 

Mill  Creek  in  canyon,  near  headworks  of  Crafton  canal,  Cal.,  1896-1905. 

Mill  Creek  at  Forest  Home,  Cal.,  1903- 

Waterman  Canyon  Creek  near  San  Bernardino,  Cal.,  1911-1914. 

Devil  Canyon  Creek  near  San  Bernardino,  Cal.,  1911-1914. 

Lytle  Creek  at  mouth  of  canyon,  near  San  Bernardino,  Cal.,  1894-1901;  1904- 

Temescal  Creek  near  Rincon,  Cal.,  1899. 

Coldwater  Creek  above  dam.  Riverside  County,  Cal.,  1899. 

San  Antonio  Creek  near  Upland,  Cal.,  1901- 
San  Gabriel  River  above  Fish  Fork,  near  Azusa,  Cal.,  1900-1901;  1910;  1912.   (Low- 
water  records.) 
San  Gabriel  River  at  headworks  near  Azusa,  Cal.,  1812-1914. 
San  Gabriel  River  near  Azusa,  Cal.,  1894- 

Pacific  Light  A  Power  Corporation's  canal  near  Azusa,  Cal.,  1896- 

West  Branch  of  North  Fork  of  San  Gabriel  River  at  weir,  1900. 

North  Branch  of  North  Fork  of  San  Gabriel  River  at  weir,  1900. 

West  Fork  of  San  Gabriel  River  above  North  Fork,  Cal.,  1900. 

Coldwater  Creek  at  weir  above  mouth,  1900. 

Fish  Fork  of  San  Gabriel  JUver  near  Azusa,  Cal.,  1900-1901;  1910;  1912.    (Low- 
water  record.) 

IronForkof  San  Gabriel  River  near  Azusa,  Cal.,  1900-1901:   1910;   1912.   (Lpwr 
water  record.) 
Los  Angeles  River  at  Los  Angeles,  Cal.,  1896-1900. 

Arroyo  8©cp  npar  Pasadena^  Cal.,  J.9},0t 
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Malibu  Creek  near  Oalabasaa,  Cal.,  1903-1906. 

Triunfo  Creek  near  Calabaaas,  Cal.,  1903-1906. 
Santa  Clara  River  at  Fillmore,  Cal.,  1911-12. 

Pirn  Creek  near  Pirn,  Cal.,  1911-1913. 

Sespe  Creek  at  Sespe,  Cal.,  1911-1913. 

Santa  Paula  Creek  near  SanU  Paula,  Cal.,  1911-1913. 
Ventura  River  near  Nordhoff,  Cal.,  1911-1914. 
Ventura  River  near  Ventura,  Cal.,  1911-1914. 
San  Roque  Creek,  Santa  Barbara  County,  Cal.,  1890. 
San  Joee  Creek,  Santa  Barbara  County,  Cal.,  1890. 
Loma  Abajo  River,  Santa  Barbara  County,  Cal.,  1890. 
Gato  Creek  at  mouth,  Santa  Barbara  County,  Cal.,  1890. 
Santa  Ynez  River  near  Santa  Barbara,  Cal.,  1903-1908;  1910- 
Santa  Ynez  River  near  Lompoc,  Cal.,  190&- 

Mono  Creek  at  Mono  dam  site,  near  Santa  Barbara,  Cal.,  1902-1904. 
Santa  Maria  River  near  Santa  Maria,  Cal.,  1903-1906. 
Salinas  River  near  Salinas,  Cal.,  1900-1901. 

Nacimiento  Creek  near  Bryson,  Cal.,  1901. 

San  Antonio  River  near  Jolon,  Cal.,  1900-1901. 

San  Lorenzo  Creek  near  King  City,  Cal.,  1900-1903;  1912. 

Arroyo  Seco  near  Soledad,  Cal.,  1901- 
Pajaro  River  at  Watsonville,  Cal.,  1911-1914. 

BAIT  raAHCXSCO  BAT. 

MINOR  STREAMS. 

Coyote  River  near  Madrone,  Cal.,  1902-1912. 

AUmeda  Creek  at  Sunolglen,  Cal.,  1900- 

Spring  Valley  Water  Co.*8  aqueduct  near  Sunolglen,  Cal.,  19Q3- 

KERN   RIVER  BASIN. 

Kern  River  near  Kemville,  Cal.,  1912- 
Kem  River  at  Kemville,  Cal.,  1905-1912. 
Kern  River  at  Isabella,  Cal.,  1910-1912. 
Kern  River  at  Rio  Bravo  ranch,  Cal.,  1878-1884. 
Kern  River  near  Bakersfield,  Cal.,  1894- 

Kem  River  Power  Co.'s  canal  at  Kemville,  Cal.,  1910-1914. 

South  Fork  of  Kem  River  near  Onyx,  Cal.,  1911-1914. 

South  Fork  of  Kem  River  at  Isabella,  Cal.,  1910-1913. 

Erskine  Creek  near  Bodfish,  Cal.,  1911- 

Caliente  Creek  at  base  of  foothills,  Kem  County,  Cal.,  1878-1884. 
Basin  Creek  near  Havilah,  Cal.,  1911-1913. 

Tejon  House  Creek  at  Tejon  ranch  house,  Cal.,  1896-96. 

San  Emigdio  Creek  at  San  Emigdio  ranch  house,  Cal.,  1894-95. 

TULARE  LAKE  BASIN. 

Tulare  Lake  in  Kings  County,  Cal.,  190&- 

Poeo  Creek  at  base  of  foothills,  Kem  County,  Cal.,  1878-1884. 

White  River  at  base  of  foothills,  Tulare  County,  Cal.,  1878-1884. 

White  River  near  Hot  Springs,  Cal.,  1911-1913. 

Deer  CMek  at  base  of  foothills,  Tulare  County,  Cal.,  187&-1884. 

Deer  Creek  at  Hot  Springs,  Cal.,  1910- 

Tyler  Creek  near  Hot  Springs,  Cal.,  1911-1913. 
Tule  River,  Nwth  Fork  of  Middle  Fork,  near  Springville,  C^l.,  1909-1913, 
Tale  River  near  Portereville,  Cal.,  1901- 
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Tule  River  at  Portereville,  Cal.,  1878-1884. 

South  Fork  of  Middle  Fork  of  Tule  River  near  Springville,  Gal^  1909-1913. 

Bear  Creek  near  SpringvUle,  Cal.,  1911- 

South  Fork  of  Tule  River  near  Portereville,  Cal.,  1910- 
Kaweah  River,  Middle  Fork,  near  Hammond,  Cal.,  1913. 
Kaweah  River  at  Wachumna  Hill,  Cal.,  187&-1884. 
Kaweah  River  near  Three  Rivers,  Cal.,  1911- 

Marble  Fork  of  Kaweah  River  near  Ranger,  Cal.,  1913. 

East  Fork  of  Kaweah  River  near  Hanmiond,  Cal.,  1913. 

North  Fork  of  Kaweah  River  near  Kaweah,  Cal.,  1913. 

North  Fork  of  Kaweah  River  at  Kaweah,  Cal.,  1910- 

South  Fork  of  Kaweah  River  near  Three  Rivers,  Cal.,  1911- 
Kings  River  at  Suspension  Bridge,  Cal.,  1895. 
Kings  River  near  Sanger,  Cal.,  1895- 
Kings  River  at  Slate  Point,  Cal.,  1878-1884. 
Kings  River  at  Kingsbuig,  Cal.,  1891-1904. 

Dinkey  Creek  near  Ockenden,  Cal.,  1910-1915. 

Big  Creek  near  Tollhouse,  Cal.,  1911-1914. 

Rush  Creek  near  Ockenden,  Cal.,  1910-1913. 

SAN  JOAQUIN   RIVER  BASIN. 

San  Joaquin  River  near  Shaver,  Cal.,  1912-1915. 
San  Joaquin  River  near  North  Fork,  Cal.,  1910-1914. 
San  Joaquin  River  near  Friant,  Cal.,  1907- 
San  Joaquin  River  near  Hamptonville,  Cal.,  1878-1884. 
San  Joaquin  River  at  Hemdon,  Cal.,  1891-1909. 
San  Joaquin  River  near  Newman,  Cal.,  1912- 
Big  Creek  near  Big  Creek,  Cal.,  1910-1915. 

Pitman  Creek  at  Big  Creek,  Cal.,  1910-1915. 
North  Fork  Creek  near  North  Fork,  Cal.,  1910-11. 

Crane  Valley  reservoir  near  North  Fork,  Cal.,  1910-1915. 

Evaporation  from  Crane  Valley  reservoir  near  North  Fork,  Cal.,  1910-1915. 

South  Fork  Creek  near  North  Fork,  Cal.,  1910-1915. 

South  Fork  ditch  near  North  Fork,  Cal.,  1910;  1913. 
Whiskey  Creek  near  North  Fork,  Cal.,  1910-1915. 
CaBcadel  Creek  near  North  Fork,  Cal.,  1910-1912. 
Fresno  River  at  base  of  foothills,  Madera  County,  Cal.,  1878-1884. 
Fresno  River  near  Knowles,  Cal.,  1911-1914. 
Nelder  Creek  near  Fresno  Flats,  1910-1912. 
North  Fork  of  Fresno  River  near  Sugar  Pine,  Cal.,  1910-1912. 
Chowchilla  Creek  at  base  of  foothills,  near  Buchanan,  Cal.,  187^1884. 
Mariposa  Creek  at  base  of  foothills,  Mariposa  County,  Cal.,  1878-1884. 
Bear  Creek  at  base  of  foothills,  Merced  County,  Cal.,  1878-1884. 
Mefced  River  above  Illilouette  Creek,  near  Yosemite,  Cal.,  1915. 
Merced  River  at  Happy  Isles  Bridge,  near  Yosemite,  Cal.,  1915- 
Merced  River  at  Yosemite,  Cal.,  1904-1909;  1912- 
Merced  River  near  Merced  Falls,  Cal.,  1901-1913. 
Merced  River  at  Merced  Falls,  Cal.,  1878-1884. 
Merced  River  near  Newman,  Cal.,  1912. 

Illilouette  Creek  near  Yosemite,  Cal.,  1915. 
Tenaya  Creek  near  Yosemite,  Cal.,  1904-1909;  1912- 
Yosemite  Creek  at  Yosemite,  Cal.,  1904-1909;  1912- 
South  Fork  of  Merced  River  near  Wawona,  Cal.,  1910- 
Big  Creek  near  Wawona,  Cal.,  1910-11. 
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San  Joaquin  River — Continued. 

Tuolumne  River  at  Hetch  Hetchy  cabin,  near  Sequoia,  Cal.,  1910- 

Tuolumne  River  at  Hetch  Hetchy  dam  site,  near  Sequoia,  Cal.,  1901;  1910-1915. 

Tuolumne  River  below  Hetch  Hetchy  dam  site,  near  Sequoia,  Cal.,  1915- 

Tuolumne  River  near  Groveland,  Cal.,  1907- 

Tuolumne  River  above  La  Grange  dam,  near  La  Grange,  Cal.,  1915- 

Tuolumne  River  near  La  Grange,  Cal.,  1895- 

Tuolumne  River  at  Modesto,  Cal.,  1878-1884;  1891-1897. 

Chary  Creek  near  Sequoia,  Cal.,  1901;  1910- 
Eleanor  Creek  near  Sequoia,'  Cal.,  1901;  1909- 
Evaporation  from  Lake  Eleanor  near  Sequoia,  Cal.,  1915- 

Jawbone  Creek  near  Tuolumne,  Cal.,  1910-1915. 

Corral  Creek  near  Groveland,  Cal.,  1910-1913. 

South  Fork  of  Tuolumne  River  near  Sequoia,  Cal.,  1914- 

South  Fork  of  Tuolumne  River  near  Groveland,  Cal.,  1910- 
Golden  Rock  ditch  near  Sequoia,  Cal.,  1914- 

Clavey  River  near  Tuolumne,  Cal.,  1910-1913. 
Indian  Creek  near  Tuolumne,  Cal.,  1910-11. 

North  Fork  of  Tuolumne  River  near  Tuolumne,  Cal.,  1910-11. 
Hunter  Creek  near  Tuolumne,  Cal.,  1910-1913. 

La  Grange  [Yoeemite]  Water  &  Power  Co.  's  canal  near  La  Grange,  Cal. ,  1908- 

Modesto  canal  near  La  Grange,  Cal.,  1903- 

Turlock  canal  near  La  Grange,  Cal.,  189^ 
Stanislaus  River,  Middle  Fork,  at  Sand  Bar  Flat,  near  Avery,  Cal.,  1905- 
StanislauB  River  at  Eni^ts  Ferry,  Cal.,  1903- 
StanislauB  River  at  Oakdale,  Cal. ,  1878-1884 ;  1895-1900. 

Relief  reservoir  near  Baker  Station,  Cal.,  1910- 

Relief  Creek  near  Baker  Station,  Cal.,  1910- 

North  Fork  of  Stanislaus  River  near  Avery,  Cal.,  1914- 

Utica  Gold  Mining  Co.'s  canal  near  Avery,  Cal.,  1914- 

Rose  Creek  near  Jupiter,  Cal.,  1910-1913. 

Kni^t  Creek  near  Jupiter,  Cal. ,  1910-1913. 

South  Fork  of  Stanislaus  River  at  Strawberry,  Cal.,  1911- 

South  Fork  of  Stanislaus  River  near  Columbia,  Cal.,  1910-1913. 

South  San  Joaquin  canal  near  Knights  Ferry,  Cal.,  1914- 

Oakdale  canal  near  Knights  Ferry,  Cal.,  1914- 

Stanislaua  &  San  Joaquin  Water  Co.'s  canal  at  Knights  Ferry,  Cal.,  1904- 
1913. 
Calaveras  River  at  Jenny  Lind,  Cal.,  1907- 
Gftlaveras  River  near  Bellota,  Cal.,  1878-1884. 
Mokehimne  River  at  Electra,  Cal. ,  1901 ;  1903-4. 
Mokelumne  River  at  Lone  Star  Mill,  Cal. ,  1878-1884. 
Mokelumne  River  near  Clements,  Cal.,  1904- 
Mokelumne  River  at  Lodi,  Cal.,  1891-1895. 

Middle  Fork  of  Mokelumne  River  at  West  Poitit,  Cal.,  1911- 

South  Fork  of  Mokelumne  River  near  Railroad  Flat,  Cal.,  1911- 

Licking  Fork  of  Mokelumne  River  near  Railroad  Flat,  Cal.,  1911- 

Dry  Creek  near  lone,  Cal.,  1911-12. 

Dry  Creek  at  base  of  foothills,  San  Joaquin  County,  Cal.,  1878-1884. 

Cosumnes  River,  North  Fork,  near  Pleasant  Valley,  Cal.,  1906-7. 

Coeumnee  River,  North  Fork,  near  Eldorado,  Cal.,  1911- 

Coeumnes  River  at  Michigan  Bar,  Cal.,  1907- 

Cosumnes  River  below  Michigan  Bar,  Cal.,  1878-1884. 
Sly  Park  Creek  at  Park,  Cal.,  1906. 
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0008E   LAKE    BASIK. 

Drews  Creek  reeervoir  near  Lakeview,  Oreg.,  191S- 
Drews  Creek  near  Lakeview,  Or^.,  1909- 

Dog  Creek  near  Lakeview,  Oreg.,  1912-13. 

North  DrewB  canal  near  Lakeview,  Oreg.,  1914- 
Cottonwood  Creek  near  Lakeview,  Oreg.,  190&- 

Thomas  Oreek  near  Lakeview,  Oreg.,  1912- 

SACRAMENTO   RHTER   BASIN. 

Sacramento  River  at  Castella,  Cal.  1910- 
Sacramento  River  at  Antler,  Cal.,  1910-11. 
Sacramento  River  at  Jellys  Ferry,  Cal.,  1895-1902. 
Sacramento  River  near  Red  Bluff,  Cal.,  1902- 
Sacramento  River  at  Red  Bluff,  Cal.,  1894-1896. 
Sacramento  River  at  CoUinsville,  Cal.,  187&-1885. 
Pit  River  near  Canby,  Cal.,  1904-5. 
Fit  River  near  Bieber,  ^al.,  1904-1908;  1913-14. 
Fit  River  at  Henderson,  Cal.,  1910- 
Pit  River  near  Ydalpom,  Cal.,  1910- 

South  Fork  of  Pit  River  near  Ivy,  Cal.,  1904-5. 

West  Valley  Creek  near  Likely,  Cal. ,  1904-5. 
Ash  Creek  at  Adin,  Cal.,  1904-5. 
Fall  River  at  Fall  River  Mills,  Cal.,  1912-13. 
Hat  Creek  at  Hawkin's  ranch,  near  Hat  Creek,  Cal.,  1911-1913: 
Hat  Creek  at  Hat  Creek,  Cal.,  1910- 

Rising  River  near  Cassel,  Cal.,  1911-1914. 
Bumey  Creek  near  Bumey,  Cal.,  1911-1913. 
Kosk  Creek  near  Henderson,  Cal.,  1910- 
Montgomery  Creek  at  Montgomery  Creek,  Cal.,  1911-1913. 
Squaw  Creek  near  Ydalpom,  Cal.,  1911-1913. 
McCteud  River  near  Gregory,  Cal.,  1902-1908. 
McCloud  River  at  Baird,  Cal.,  1910- 
Clear  Creek  near  Shasta,  Cal.,  1911-1913. 
Cow  Creek  at  MillviUe,  Cal.,  1911-1914. 

Cbver  Creek  at  Millville,  Cal.,  1911-1914. 
Little  Cow  Creek  at  Palo  Cedro,  Cal.,  1911-1914. 
Bear  Creek  near  MiUville,  Cal.,  1911-1914. 
North  Fork  of  Cottonwood  Creek  at  Ono,  Cal.,  1907-1914. 
Mill  Creek  near  Los  Molinos,  Cal.,  1909-1913. 
Deer  Creek  near  Vina,  Cal.,  1911-1915. 
Stony  Creek  near  Stonyford,  Cal.,  1913-1914. 
Stony  Creek  near  Fruto,  Cal.,  1901-1912. 

Little  Stony  Creek  near  Lodoga,  Cal.,  1907- 
Feather  River,  North  Fork,  above  Prattville,  Cal.,  1905-1907. 
Feather  River,  North  Fork,  near  Prattville,  Cal.,  1905- 
Feather  River,  North  Fork,  at  Big  Bar,  Cal.,  1911- 
Feather  River,  North  Fork,  at  Big  Bend,  Cal.,  1905-1910. 
Feather  River  at  Oroville,  CaL,  1902- 

Hamilton  Branch  near  Prattville,  Cal.,  1905-1907. 
Butt  Creek  at  Butte  Valley,  Cal.,  1905- 
Indian  Creek  near  Crescent  Mills,  Cal.,  1906-1909;  1911- 
Spanish  Creek  at  Keddie,  Cal.,  1911- 
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Sacramento  River  tributaries — Continued. 
Feather  Ri\rer  tribu caries — Continued. 

Middle  Fork  of  Feather  River  near  Cromberg,  Cal.,  1910- 
Middle  Fork  of  Feather  River  near  Oroville,  Cal.,  1911- 

Grizzly  Creek  near  Beckwith,  Cal.,  1906-6. 
South  Fork  of  Feather  River  at  Enterprise,  Cal.,  1911- 

Palermo  Land  &  Water  Co.'s  canal  at  Enterprise,  Cal.,  1911- 
Yuba  River,  Middle  Fork,  near  North  San  Juan,  Cal.,  1900;  1910- 
Yuba  River  at  Smartsville,  Cal.,  1903- 
Yuba  River  at  Parks  Bar  bridge,  near  Smartsville,  Cal.,  1900. 
Oregon  Creek  near  North  San  Juan,  Cal.,  1910- 
North  Fork  of  Yuba  River  near  Sierra  City,  Cal.,  1911-1913. 
North  Fork  of  Yuba  River  at  Goodyear  Bar,  Cal.,  1910- 
North  Fork  of  Yuba  River  near  North  San  Juan,  Cal.,  1900. 

North  Fork  of  North  Fork  of  Yuba  River  at  Downieville,  Cal.,  1910- 
Rock  Creek  at  Goodyear  Bar,  Cal.,  1910- 
Goodyear  Creek  at  Goodyear  Bar,  Cal.,  1910- 
Bear  River  near  Colfax,  Cal.,  1911- 
Bear  River  at  Van  Trent,  Cal.,  1904- 

Bear  River  canal  near  Col&uc,  Cal.,  1911- 
American  River,  North  Fork,  near  Colfax,  Cal.,  1911- 
American  River  at  Fairoaks,  Cal.,  1904- 

Middle  Fork  of  American  River  near  East  Auburn,  Cal.,  1911- 
Rubicon  River  at  Rubicon  Springs,  Cal.,  1910-1914. 
Rubicon  River  near  Quintette,  Cal.,  1909-1914. 

Little  Rubicon  River  near  Rubicon  Springs,  Cal.,  1910-11. 

Little  South  Fork  of  Rubicon  River  at  sawmill  near  Quintette,  Cal., 

1910-1914. 
Little  South  Fork  of  Rubicon  River  below  Gerle  Creek  near  Quin- 
tette, Cal.,  1910-1914. 
Little  South  Fork  of  Rubicon  River  at  mouth,  near  Quintette,  Cal., 
1909-1911. 
Gerle  Creek  near  Rubicon  Springs,  Cal.,  1910-1914. 
Little  South  Fork  ditch  at  sawmill  near  Quintette,  Cal.,  1910,- 
1913. 
Pilot  Creek  near  Quintette,  Cal.,  1910-1914. 

Pilot  Creek  ditch  near  Quintette,  Cal.,  1910-1914. 
South  Fork  of  American  River  at  Kyburz,  Cal.,  1906-7. 
South  Fork  of  American  River  near  Kyburz,  Cal.,  1906. 
South  Fork  of  American  River  below  Kyburz,  Cal.,  1907. 
South  Fork  of  American  River  near  Placerville,  C^.,  1911- 
Clear  Lake  at  Lakeport,  Cal.,  1874-1900;  1913- 
Cache  Creek  at  Lower  Lake,  Cal.,  1901-1915. 
Cache  Creek  at  Yolo,  Cal.,  1903- 
Putah  Creek  near  Guenoc,  Cal.,  1904-1906. 
Putah  Creek  at  Winters,  Cal.,  1905- 

DRADTAOZ  BASm  HORTH  OF  BAIT  FBAITOISCO  BAT. 

RUSSIAN   RIYEH  BASIN. 

Russian  River  near  Ukiah,  Cal.,  1911-1913. 
Russian  River  at  Geyserville,  Cal.,  1910-1913. 

East  Fork  of  Russian  River  near  Ukiah,  Cal.,  1911-1913. 

MATTOLE   RIVER  BASIN. 

Blattole  River  near  Petrolia,  Cal.,  1911-1913. 
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EEL  RTVER  BASIN. 

South  Eel  River  at  Hearst,  Cal.,  1910-1913. 
Eel  River  at  Two  Rivers,  Cal.,  1911-1913. 
Eel  River  at  Scotia,  Cal.,  1910-1915. 

Biiddle  Eel  River  near  Covelo,  Cal.,  1911- 

South  Fork  of  Eel  River  at  Garberville,  Cal.,  1911-1913. 

Van  Duzen  River  at  Bridgeville,  Cal.,  1911-1913. 
Yager  Creek  at  Carlotta,  Cal.,  1911-1914. 

MAD  RIVER  BASIN. 

Mad  River  near  Areata,  Cal.,  1910-1913. 

REDWOOD  CREEK  BASIN. 

Redwood  Creek  near  Korbel,  Cal.,  1911-1913. 
Redwood  Creek  at  Orick,  Cal.,  1911-1913. 

KLAMATH  RTVER  BASIN. 

Williamson  River  (head  of  Klamath  River)  above  Spring  Creek,  near  Chiloquin, 

Oreg.,  1908-1910;  1912-13. 
Williamson  River  at  Chiloquin,  Oreg.,  1911- 
Upper  Klamath  Lake  near  Klamath  Falls,  Oreg.,  1904;  1906- 
Link  River  at  Klamath  Falls,  Oreg.,  1904- 
Klamath  River  below  Klamath  Falls,  Oreg.,  1907-1909. 
Klamath  River  at  Keno,  Oreg.,  1904-1913. 
Klamath  River  at  Spencer  Bridge,  near  Keno,  Oreg.,  1914- 
Klamath  River  near  Seiad  Valley,  Cal.,  1912- 
Klamath  River  near  Happy  Camp,  Cal.,  1911-12. 
Klamath  River  near  Requa,  Cal.,  1910- 

Biiller  Creek  near  Crescent,  Oreg.,  1911-1914. 
Sprague  River  near  (above)  Yainax,  Or^.,  1912- 
Sprague  River  near  (below)  Yainax,  Oreg.,  1904. 
Sprague  River  at  Chiloquin,  Oreg.,  1911- 

Sycan  River  near  Silverlake,  Oreg.,  1905-6. 
Sycan  River  near  Yainax,  Oreg.,  1911- 
Modoc  Point  canal  at  Chiloquin,  Or^.,  1915- 
Wood  River  at  Fort  Klamath,  Oreg.,  1911- 

Anna  Creek  at  Crater  Lake  post  office,  Oreg.,  1913. 
Fourmile  Creek  near  Odessa,  Oreg.,  1912- 
'*A"  canal  at  Klamath  Falls,  Oreg.,  1911- 
Lost  River  near  Clear  Lake,  Cal.,  1904-1909. 
Lost  River  above  Olene,  Oreg.,  1915- 
Lost  River  at  Olene,  Oreg.,  1904;  1907-1912. 
Lost  River  at  Wilson  Bridge  near  Olene,  Oreg.,  1912- 
Lost  River  near  Merrill,  Oreg.,  1904-1909. 

Lost  River  diversion  canal  near  Olene,  Oreg.i  1912- 

Tule  Lake  near  Merrill,  Oreg.,  1904- 

Miller  Creek  near  Lorella,  Oreg.,  1909- 

Olene  wasteway  at  Olene,  Oreg.,  1915- 

**G  "    canal  *  at  Lost  River  dam  near  Olene,  Oreg.,  1913- 

1  Formerly  called  Griffith  lateral 
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Klamath  River  tributariee — Continued. 

Lower  Klamath  Lake  near  Brownell,  Gal.,  1907-1909;  1912- 

Shasta  River  near  Montague,  Gal.,  1911-1913. 

Scott  River,  East  Fork,  near  Callahan,  Cal.,  1910-1913. 

Scott  River,  East  Fork,  at  Callahan,  Cal.,  1913- 

Scott  River  at  Callahan,  Cal.,  1911- 

Scott  River  near  Scott  Bar,  Cal.,  1911-1913. 

Indian  Creek  near  Happy  Camp,  Cal.,  1911- 

Reeve  Davis  flume  near  Happy  Camp,  Cal.,  1911-1913. 
Salmon  River  at  Someebar,  Cal.,  1911-1915. 
Trinity  River  near  Trinity  Center,  Cal.,  1910-1913. 
Trinity  River  at  Lewiston,  Cal.,  1911-1914. 
Trinity  River  near  China  Flat,  Cal.,  1911-1913. 
Trinity  River  at  Hoopa,  Cal.,  1911-1914. 

Coffee  Creek  at  Coffee,  Cal.,  1910-1914. 

East  Fork  of  Trinity  River  near  Trinity  Center,  Cal.,  1910-1914. 

Swift  Creek  near  Trinity  C^ter,  Cal.,  1910-1914. 

North  Fork  of  Trinity  River  at  Helena,  Cal.,  1911-1914. 

South  Fork  of  Trinity  River  near  China  Flat,  Cal.,  1911-1913. 
Smith  River,  Middle  Fork,  near  Crescent  City,  Cal.,  1911- 
North  Fork  of  Smith  River  near  Crescent  City,  Cal.,  1911- 
South  Fork  of  Smith  River  near  Crescent  City,  Cal.,  1911-1913. 
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RBPOBTS  ON  WATER  BESOXJBOBS  OF  PACIFIC  SLOPE  BASINS  OF 

CALIFORNIA. 

PUBLICATIONS   OF   UNITED   STATES   GEOLOGICAL   SUBVET. 
WATSR-SUPPLY  PAPSB8. 

Wftt«r<4upply  papers  are  distributed  free  by  the  Qeologieal  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(*)  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  In  this  way  may,  how* 
ever,  be  purchased  (at  price  noted)  from  the  Supbrdttendknt  op  Docxtments,  Wassivoton,  D.  C. 
Omission  of  the  price  indicates  that  the  report  is  tiot  obtainable  from  Oovemraent  sources.  Watar> 
supply  papers  are  of  octavo  sice. 

*17.  Irrigation  near  Bakerefield,  Cal.,  by  (^  E.  Grunsky.   1898.  96  pp.,  16  pis. 

♦18.  Irrigation  near  Fresno,  Cal.,  by  C.  E.  Grunsky.   1898.  94  pp.,  14  pis. 

*19.  Irrigation  near  Merced,  Cal.,  by  C.  E.  Grunsky.   1899.  59  pp.,  11  pis. 

Water-Supply  Papers  17, 18,  and  19  discuss  the  development  of  irrigation  in  the  San  Joaqnin 
Valley,  outline  physiographic  features,  and  give  history  of  the  various  irrigation  districts. 
Chiefly  of  historic  interest  as  indicated  by  dates  of  publication. 

♦43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.     86  pp.,  15  pis.     15c. 
Describes  the  location  and  construction  of  various  types  of  canals  for  irrigation. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
11  pis.    15c. 

Qives  elevations  and  distances  along  Sacramento,  Pit,  Feather,  Yuba,  American,  Cosunmefl;, 
Mokelumne,  Calaveras,  Tuolumne,  and  Klamath  rivers,  Cal. 

♦45.  Water  storage  on  Cache  Creek,  Cal.,  by  A.  E.  Chandler.    1901.   48  pp.,  10  pis. 

15c. 

Discusses  topography,  precipitation,  stream  measurements,  ground  waters,  and  irrigation 
works  in  Cache  Creek  basin;  includes  description  of  Clear  Lake. 

46.  Physical  characteristics  of  Kern  River,  Cal.,  by  F.  H.  Olmsted,  and  Recon- 
naissance  of  Yuba  River,  Cal.,  by  Marsden  Manson.  1901.  57  pp.,  8  pis. 
10c. 

Describes  topography  of  Kern  River  basin,  gives  estimates  of  daily  and  monthly  discharge, 
and  discusses  possible  utilization  of  storage  sites  and  development  of  power.  The  second  paper 
in  the  report  gives  similar  data  for  Yuba  River. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    (See  No.  149.)    5c. 

Contains  information  as  to  depth,  diameter,  yield,  and  head  of  water  in  borings  more  tbao 
400  feet  deep;  under  head  "Remarks''  gives  information  concerning  temperature,  quality  of 
water,  purposes  of  boring,  etc. 

*58.  Storage  of  water  on  Kings  River,  Cal.,  by  J.  B.  Lippincott.    1902.    101  pp.,  32 
pis.    15c. 

Discusses  physical  features,  rainfall,  stream  flow,  evaporation  and  seepage,  and  power 
development;  inbludes  chapter  (by  Lewis  A.  Hicks)  on  the  generation  and  transmissioii  of 
electric  power  and  installation  of  pumping  plants. 

*59.  Development  and  application  of  water  near  San  Bernardino,  Col  ton,  and  River- 
side, Cal.,  Part  I,  by  J.  B.  Lippincott.    1902.    95  pp.,  11  pis. 
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*60.  Development  and  application  of  water  near  San  Bernardino,  Col  ton,  and  River- 
aide,  Cal.,  Part  n,  by  J.  B.  lippincott.    1902.    45  pp.  (97-141),  15c. 

Nos.  59  and  60  describe  topography,  soil,  climate,  crops,  canals,  wells,  and  pumping  plants; 
discuss  briefly  the  manu&cture  of  Portland  cement  in  southern  California. 

•81.  California  hydrography,  by  J.  B.  Lippincott.    1903.    488  pp.,  1  pi.  25c. 

A  collection  of  published  records  of  stream  flow  "hitherto  much  scattered,  some  of  them  out 
of  print  and  difllciilt  to  secure,"  brought  together  as  a  book  of  reference  for  engineers  a 
irrigators. 

86.  Storage  reservoirs  on  Stony  Creek,  Cal.,  by  Biirt  C/ole.    1903.    62  pp.,  16  pis. 
15c. 

Discusses  briefly  water  supply  of  Qlenn  County  as  related  to  population  and  industry, 
irrigation  districts,  the  proposed  Stony  Creek  forest  reserve,  and  storage  sites  on  Grindstone, 
Salt,  Briscoe,  and  Stony  creeks. 

89.  Water  resources  of  the  Salinas  Vall«y,  Cal.,  by  Homer  Hamlin.     1904.    91  pp., 
12  pis.    15c. 

Describes  briefly  the  geognphy,  topography,  general  and  economic  geology,  climate^ 
water  supply,  and  irrigation  of  the  Salinas  Valley. 

•103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    Superseded  by  152. 
Cites  statutory  restriction  of  water  pollution  in  California. 

•112.  Underflow  tests  in  the  drainage  basin  of  Los  Angeles  River,  by  Homer  Hamlin. 
1905.    55  pp.,  7  pis.    5c. 

Discusses  conditions  tmder  which  ground  water  occurs  in  arid  regions,  and  fluctuations  in 
water  level;  describes  machinery  and  methods  used  in  sinking  test  wells  and  the  results 
obtained  at  each  station. 

116.  Water  problems  of  Santa  Barbara,  Cal.,  by  J.  B.  Lippincott.    1906.    99  pp., 
8  pis.    10c. 

Reviews  earlier  work  in  Santa  Barbara  region  and  describes  near-by  and  distant  water 
supplies,  including  Ventura  and  Santa  Ynez  rivers;  discu.sses  the  quality  of  the  water  of  the 
Stuita  Ynet  (giving  analyses)  and  the  available  reservoir  sites. 

122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.     1905.    55  pp. 
5c. 
Cites  legislative  acts  relating  to  ground  waters  in  California. 

•137.  Development  of  underground  waterd  in  the  eastern  coastal-plain  region  of 
southern  Califomia,  by  W.  C.  MendenhalL    1905.    140  pp.,  7  pis.   35c. 

•138.  Development  of  underground  waters  in  the  central  coastal-plain  region  of 
southern  Califomia,  by  W.  C.  MendenhalL    1905.    162  pp.,  5  pis.    25c. 

*IS9,  Development  of  underground  waters  in  the  western  coastal-plain  region  of 
southern  Califomia,  by  W.  C.  Mendenhall.    1905.    105  pp.,  8  pis.    25c. 

Three  reports  discussing  the  topography,  crops,  irrigation  systems,  and  wells,  and  the 
effects  of  development  and  drought  on  changes  in  ground-water  leveL  The  area  covered 
by  these  reports  includes  the  Anaheim,  Santa  Ana,  Downey,  Las  Bolsas,  Santa  Monica,  and 
Redondo  quadrangles  in  Orange  and  Los  Angeles  counties. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
SUchter.    1905.    122  pp.,  15  pis.    15c. 

Contains  chapters  on  measurements  of  underflow  of  Rio  Hondo,  San  Gabriel,  and  Mohave 
rivers. 

♦142.  The  hydrology  of  San  Bernardino  Valley,  Cal.,  by  W.  C.  Mendenhall.    1905. 
124  pp.,  12  pis.   25c. 

Discusses  rainfall,  soils,  artesian  areas,  temperature,  and  chemical  character  of  the  frround 
waters,  gives  tables  of  flow  of  Santa  Ana  River,  Mill  Creek,  and  other  streams,  and  lists  of 
wens  in  Redlands  and  San  Bernardino  quietdrangles. 
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146.  Proceedings  of  second  conference  of  engineeiB  of  the  Reclamation  Servdoe, 

with  accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer. 
1905.  267  pp.  15c.  [Inquiries  concerning  this  report  should  be  addreoood 
to  the  Reclamation  Service.]     Contains: 

A  report  on  <' Underground  waters  of  southern  CaUfomla,"  by  W.  C.  MendenbalL    Gives 

an  aooount  of  early  irrigation  by  use  of  surface  waters,  the  development  of  artesian  wells  for 

irrigation,  and  discusses  the  origin,  distnbution,  and  character  of  the  artesian  waters,  the 

causes  of  fluctuations  in  the  supply,  and  the  need  of  moderation  In  use. 

A  report  on  the  Klamath  project,  by  J.  B.  Lippincott.    Describes  TTiumfttK  River  and 

its  principal  tributaries  and  Lost  River  and  Tule  Lake.    Describes  also  the  irrigable  leDds 

In  Butte  Valley  and  around  Tule  and  Lower  Klamath  lakes  and  in  the  Khunath  Indian 

Reservation. 

A  brief  report  on  "Pumping  underground  water  in  southern  Califomia,"  by  F.  C.  Finkle. 
Discusses  underground  reservoirs,  the  source,  extent,  and  methods  of  replenishment  of  the 
water  supply,  and  describes  the  efficiency  of  pumps  and  the  development  of  electric  power 
for  pumpiiog. 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  others. 

1905.    206  pp.,  18  pis.    15c.    Contains: 

Sacramento  River  flood,  California,  tmm  report  of  8.  O.  Bennett.  Gives  accounts  of  flood 
on  Sacramento  River;  describes  briefly  the  streams  of  the  basin,  precipitation,  dischaige, 
damages,  and  prevention  of  future  losses. 

149.  Preliminar5r  list  of  deep  borings  in  the  United  States,  second  edition,  with 
additions,  by  N.  H.  Barton.    1905.    175  pp.    10c. 

Gives,  by  States  (and  within  the  States  bv  counties),  location,  depth,  diameter,  yield, 
height  of  water,  and  other  information  concerning  wells  400  feet  or  more  in  depth;  lodudes 
all  walls  listed  in  Water-Supply  F^mts  57  and  61;  mentions  also  principal  puWiraittona 
rating  to  deep  borings. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United 
States  (second  edition),  by  E.  B.  Qoodell.    1905.    149  pp.    10c. 
Cites  statutory  restrictions  of  water  pollution  in  California. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood 
discharge  and  frequency  and  an  index  to  flood  literature  by  £.  C.  Murphy 
and  others.    1906.    105  pp.,  4  pis.    15c. 

Gives  estimates  of  flood  flow  and  ttequency  (p.  85)  for  Tuolumne  River  at  La  Grange,  Ken 
River  at  Rio  Bravo  ranch,  and  Kings  River  at  Sanger. 

*213.  The  surface  water  supply  of  California,  1906,  by  W.  B.  Clapp,  with  a  section 
on   ground-water  levels   in    southern  California,  by   W.  C.  Mendenhall. 
.1907.    219  pp.,  4  pis.    25c. 

Contains  the  results  of  a  series  of  measurements  of  the  fluctuation  of  ground-water  levels 
made  during  1004,  1005,  and  1006.  The  wells  were  ''so  selected  that  they  would  be  evenly 
distributed  over  the  various  basins  which  together  make  up  the  lowland  anas  of  southern 
California,  and  would  thus  give  an  adequate  basis  for  oonohisions  as  to  oonditiona  in  eedi 
of  these  basins." 

*219.  Ground  waters  and  irrigation  enterprises  in  the  foothill  belt,  southern  Cali- 
fornia, by  W.  C.  Mfendenhall.    1908.    180  pp.,  9  pis.    50c. 

Describes  the  general  geologic  conditions,  physical  fiBatures,  rain&ll,  storage  JisciHties, 
character  and  condition  of  subterranean  reservoirs,  measures  for  conservation  of  waters, 
and  the  ground  waters  by  districts;  discusses  fluctuation  in  groimd-water  levels  and  gives 
results  of  measurements;  describes  irrigation  enterprises  and  systems  and  gives  statistics  of 
wells. 

*220.  Geology  and  water  resources  of  a  portion  of  south-central  Oregon,  by  6.  A. 
Waring.    1908.    86  pp.,  10  pis.    20c. 

Describes  the  rocks,  streams,  lakes,  and  lake  valleys,  deep  and  shallow  wells,  dimate,  sods* 
vegetation,  industries,  and  reclamation  projects  in  Lake  County;  gives  analyses  of  soils  and 
waters.  The  greater  part  of  the  area  described  is  considered  part  of  the  Great  Basin,  but 
the  streams  of  a  small  area  in  the  southern  part  are  tributary  to  Goose  Lake,  which  within 
historic  times  hat  overflowed  southward  to  Pit  River,  a  tributaiy  of  the  Sacramento. 
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*222.  Preliminary  report  on  the  ground  waters  of  San  Joaquin  Valley,  Cal.,  by  W.  G. 
Mendenhall.    1908.    52  pp.,  1  pi.    10c. 

Describes  the  geography  of  the  valley,  the  rooks,  soils,  surbce  waters,  and  the  origin, 
circoMlon,  quantity,  accessibility,  and  development  of  the  ground  waters;  gives  notes  on 
^    water  supply  by  counties. 

237.  The  quality  of  the  surface  waters  of  California,  by  Walton  Van  Winkle  and 
F.M.Eaton.    1910.    142  pp.,  1  pi.    20c. 

Describes  geography,  climate,  industrial  development,  and  drainage,  and  gives  results  of 
mineral  analyses  of  the  river  waters. 

251.  Surface  water  supply  of  the  United  States,  1907-8,  Part  XI.  California,  by 
W.  B.  Clapp  and  W.  F.  Martin.    1910.    363  pp.,  7  pis.    35c. 

Contains  a  section  (pp.  338-348)  on  "  flue  tuations  in  ground-water  levels  in  the  valley  of 
southern  California."  The  measurements  here  published  form  a  continuation  of  those  pub- 
lished in  Water-Supply  Paper  213.  They  were  made  at  irregular  intervals  during  1907-8  on 
the  same  wells  that  were  measured  during  the  earlier  period,  except  for  a  few  wells  that  had 
become  inaccessible. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analytical  work,  and  methods  of  analyses;  discusses 
soap-consuming  power  of  waters,  water  softening,  boiler  waters,  And  water  for  irrigation;  gives 
results  of  analyses  of  waters  of  Sacramento,  Pit,  Feather,  Yuba,  and  American  rivers.  Stony 
and  Putah  creeks,  and  Tuolumne  River;  also  of  Link  River,  Oreg.,  in  Klamath  River  basin. 

295.  Gazetteer  of  surface  waters  of  California,  Part  I,  Sacramento  River  basin, 

by  B.  D.  Wood.    1912.    99  pp.    10c. 

296.  Gazetteer  of  surface  waters  of  California,  Part  II,  San  Joaquin  River  basin, 

by  B.D.Wood.    1912.    102  pp.    10c. 

297.  Gazetteer  of  surface  waters  of  California,  Part  III,  Pacific  coast  and  Great 

Basin  streams,  by  B.  D.  Wood.    1913.    244  pp.    20c. 

Nos.  205-207  embrace  descriptions  of  streams  and  lakes  named  on  best  available  maps  of 
CaUfomia. 

298.  Water  resources  of  California,  Part  I,  Stream  measurements  in  Sacramento 

River  basin,  by  H.  D.  McGlashan  and  F.  F.  Henshaw.    1912.    411  pp., 
8  pis.    30c. 

299.  Water  resources  of  California,  Part  II,  Stream  measurements  in  San  Joaquin 

River  basin,  by  H.  D.  McGlashan  and  H.  J.  Dean.    1912.    439  pp.,  7  pis. 
35c. 

*300.  Water  resources  of  California,  Part  III,  Stream  measiurements  in  the  Great 
Basin  and  Pacific  coast  river  basins,  by  H.  D.  McGlashan  and  H.  J.  Dean. 
1913.    956  pp.,  4  pis.    55c. 

Nos.  298-300  comprise  all  data  concerning  stream  flow  in  California  available  up  to  Sep- 
tember 30,  1913.  The  reports  describe  the  drainage  basins,  precipitation,  temperature,  and 
forests,  and  give  the  results  of  work  at  gaging  stations.    See  also  Nos.  205-207. 

3^.  Spring8ofCalifomia,byGerald  A.  Waring.    1915.    410  pp.,  13  pis.    60c. 

Describes  briefly  the  physical  features  of  California,  including  the  coast  ranges,  Great  Central 
Valley,  the  lava^wvered  region,  the  Sierra  Nevada,  the  southeastern  desert,  and  faults;  defines 
"mlDBfal  water"  and  ''pure  water";  discusses  source  and  amount  of  substances  in  waters, 
jaj^nici  of  concentration  of  natural  waters  and  their  properties,  and  the  therapeutic  value, 
temperature,  and  classification  of  mineral  waters.  The  springs  are  described  under  the  headings 
••hot,"  "carbonated,"  "sulphur,"  "saline,"  "magnesic,"  "iron,"  "artesian,"  "large  cold," 
imd  "minor  perennial"  springs. 
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*345.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  G.  Grov^,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

(h)  Qround-water  resources  of  the  Niles  cone  and  adjacent  areas,  OaUlbnla,  by  W.  O.  Clatk. 
Describes  an  area  Just  east  of  the  south  end  of  San  Francisco  Bay.  The  investigation  on  whidi 
the  report  is  based  was  made  "to  determine  the  source  of  the  ground  water,  the  quantity  now 
being  withdrawn,  the  amount  available,  and  the  area  dependent  on  Alameda  Creek/'  Describca 
the  physiography  and  drainage  of  mountain  and  valley  areas;  gives  records  of  predpitatim  in 
Alameda  and  SaJita  Clara  counties  and  of  the  monthly  discharge  of  Alameda  Creek;  discusses 
the  source  of  thd  ground  waters,  the  effect  of  the  Nile6-Irvingt<m  fault,  contributions  to  tlia 
ground-water  supply,  relation  of  withdrawals  to  contributions,  and  gives  a  summary  of  coo- 
clusions. 

363.  Quality  of  the  surface  waters  of  Oregon,  by  W.  Van  Winkle.    1914.    137  pp., 

2  plfl.    20c. 

Among  the  drainage  basins  described  is  Qoose  Lake,  which  has  within  liistorio  times  dis- 
(jharged  southward  to  Pit  River,  a  tributary  of  the  Sacnmento^  and  inornftth  River,  which 
enters  the  Paoiflo  in  northern  California. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 

tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contams  analyses  of  water  from  Matilija  Hot  Springs,  Cal.,  and  of  mine  waters  from  Nevada 
City  and  Sulphur  Bank  [near  Clear  Lake],  CaL 

*375.  Contributions  to  the  hydrology  of  the  United  States,  1915;  Nathan  C.  Grover, 
chief  hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c.    Contains: 

(a)  Ground  water  for  irrigation  in  the  Sacramento  Valley,  Cal.,  by  Kirk  Bryan.  Describea 
the  geography  and  the  geology  of  the  valley  and  the  origin  and  the  movements  of  the  gromid 
water,  and  discusses  problems  relating  to  wells  and  to  pumping;  gives  a  brief  account  of  the 
progress  of  irrigation  with  well  water. 

398.  Ground  water  in  San  Joaquin  Valley,  Cal.,  by  W.  C.  Mendenhall,  R.  B.  Dole, 
and  Herman  Stabler.    1916.    310  pp.,  5  pis.    25c. 

Describes  the  geography  of  the  valley  and  gives  the  geologic  outline  of  the  rocks  of  the  border 
and  the  origin  of  the  present  surface;  describes  the  occurrence  and  utilisation  of  ground  water, 
the  chemical  composition  of  surface  and  ground  waters,  and  gives  notes  by  counties.  Contains 
82  tables,  most  of  which  relate  to  the  qualities  of  the  waters. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916;  Nathan  C.  Grover, 
chief  hydraulic  engineer.    108  pp.,  7  pis.    Contains: 

(e)  Ground  water  for  irrigation  in  the  Morgan  HOI  area,  Cal.,  by  W.  O.  Clark. 

426.  Southern  California  floods  of  January,  1916,  by  H.  D.  McGlashan  and  F.  C. 
Ebert.    1918.    81  pp.,  17  pis.     15c. 

Compares  the  flood  of  January,  1916,  with  previous  floods,  summarises  the  damages,  and 
gives  flood-flow  records. 

ANirnAL  REPORTS. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  Issued  in  separate  form. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk  <*) 
faidicates  that  this  stock  has  been  exhausted .  Many  of  the  papers  so  marked,  however,  may  be  purchased 
from  the  Supebintsndknt  or  Documents,  WASHmoroN,  D.  c. 

*Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-89,  J.  W.  Powell, 
Director.    1890.    2  parts.    *Pt.  II,  Irrigation,  viii,  123  pp.    35c. 

Makes  a  preliminary  report  on  the  organisation  and  prosecution  of  the  survey  of  the  arid 
lands  for  purposes  of  irrigation;  includes  an  account  of  the  methods  of  topographic  and*  hydraii> 
lie  work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  offloe  methods^ 
and  brief  descriptions  of  the  topography  of  some  of  the  river  basins. 
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Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II,  Inigation,  xiv,  395  pp.,  30  pis. 
(67-96)  and  maps.    $1.25.    Contains: 

^Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  measurement,  rain- 
fall, and  evaporation,  and  describes  the  more  important  streams. 

^Engineering,  pp.  111-200.  Defines  the  scope  of  the  work  and  gives  an  account  of  the  sur- 
veys in  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande,  Califomia,  Lahontan,  Utsh,  and 
Soake  River  divisions. 

*The  arid  lands,  pp.  201-289.  Includes  statement  of  the  Director  to  the  House  Committee 
on  Irrigation  and  extracts  from  the  constitutions  of  States  relating  to  irrigatkm. 

^Topography,  pp.  291-343.  Comprises  reports  of  the  topographic  surveys  in  California, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

Twelfth  Annual  Report  of  the  United  Statee  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.  (54-146) 
$2.    Contains: 

^Report  upon  the  location  and  survey  of  reservoir  sites  during  the  fiscal  year  ended  June  30, 
ISOl,  by  A.  IT.  Thompson,  pp.  1-212,  pis.  54-57.  Pescrfbes  reservoir  sites  in  Califomia;  for  each 
resoToir  site  gi^-es  the  location,  height  of  dam,  area  inclosed  by  top  contour,  approximate  oon- 
tents  of  reservoir,  position  of  irrigable  lands,  and  areas  of  segregated  lands. 

^Hydrography  of  the  arid  regions,  by  F.  H.  Newell,  pp.  213-361,  pis.  58-106.  Discusses  the 
available  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relation  of  rainfall 
to  river  flow:  classifies  the  drainage  basins;  and  describes  the  rivers  of  the  Missouri,  Arkansas, 
Rio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basins,  and  the  principal  streams  of  the 
Great  Basin  in  Nevada  and  Utah  and  the  Snake  River  drainage. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
PoweU,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parte.  ♦Pt.  Ill,  Irri- 
gation,  xi,  486  pp.,  77  pla.  (108-184).    $1.85.    Contains: 

^Engineering  results  of  irrigation  survey,  by  H.  M.  Wilson,  pp.  351-427,  pis.  147-182.  De- 
scribes results  of  surveys  of  High  Sierra  reservoirs— Bear  Valley,  Kennedys  Meadow,  Kennedys 
Lake,  Lake  Eleanor,  Tuolumne  Meadows,  Lake  Tenaya,  and  Little  Yosemite— and  of  Clear 
Lake,Cal. 

Sixteenth  Annual  Report  of  the  United  Statee  Geological  Survey,  1894-95,  Charles 
D.  Walcott,  Director.  1896.  (Pta.  II,  III,  and  IV,  1895.)  4  parts.  ♦Pt. 
II.    Papers  of  an  economic  character,  xix,  598  pp.,  42  pis.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  H.  Newell,  pp.  457-633,  pis.  35-30.  Describes 
general  character  of  the  public  lands,  the  lands  disposed  of  (railroad,  grant  and  swamp  lands, 
and  private  and  miscellaneous  entries),  lands  reserved  (Indian,  forest,  and  military  reserva- 
tions),  the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  wells, 
and  reservoirs  as  sources  of  water  supply;  gives  details  for  each  State. 

Sixteenth  Annual  Report,  United  States  Geological  Survey,  1896-97,  Charles  D, 
Walcott,  Director.  1897.  5  parts  in  6  volumes.  *Pt.  IV,  Hydrography, 
X,  756  pp.,  102  pis.    $1.75.    Contains: 

^Reservoirs  for  irrigation,  by  J.  D.  Schuyler,  pp.  617-740,  pis.  48-102.  Describes  rock-fUl, 
masonry,  and  earthen  dams,  and  hydrauUc  dam  construction  in  (California,  and  projected 
restfvoirs;  gives  tables  of  reservoir  capacities  and  areas. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (Parts  II,  III,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  Reserves, 
xix,  498  pp.,  159  pis.,  8  maps  in  separate  case.    $2.80.    Contains: 

^The  San  (Gabriel  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  411-428,  pis.  143-146.  The  San 
Bernardino  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  429-454,  pis.  147-153.  The  Ban  Jacinto  For- 
est Reserve,  by  J.  B.  Leiberg,  pp.  455-478,  pis.  154-159.  Describes  general  topographic  features 
of  forest  reserves  and  drainage,  part  of  wliich  is  by  streams  tributary  to  the  Pacific  and  part 
by  streams  that  are  lost  in  the  sands  of  the  Mohave  and  other  deserts. 
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PBOFSSSIOXTAL  PAPBBS. 

Professional  i»apen  are  distributed  free  by  the  Geological  Survey  as  long  as  the  stock  lasts.  An  asterisk 
(*)  indicates  that  this  stock  has  been  eshausted.  Ifany  of  the  papers  marked  with  an  asterisk  may, 
however,  be  purchased  from  the  SupSRnfTENDBMT  or  Docuif  ents,  Washinoton,  D.  C.  ProfessSooml 
papers  are  of  quarto  sixe. 

105.  Hydraulic-mining  d^bna  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.    154  pp., 
34pl8.    1917.    50c. 

Presents  the  results  of  an  hivestigation  undertaken  by  the  United  States  Geological  Survey 
in  response  to  a  memorial  trom  the  California  Miners'  Association  asking  that  a  partJcular 
study  be  made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus 
f^om  torrential  streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of 
the  subject,  traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier 
decades,  the  similar  effects  which  certain  other  industri^  induce  through  stimulation  of  Uie 
erosion  of  the  soU,  and  the  influence  of  the  restriction  of  the  area  of  inundation  by  the  construe- 
tlon  of  levees.  Suggests  cooperation  by  several  interests  for  the  control  of  the  streams  now 
carrying  heavy  loads  of  debris. 

BITLLETIKS. 

An  asterisk  (^)  indicates  that  the  Geological  Survey's  stock  of  the  paper  is  exhausted.  Many  of  the 
papers  so  marked  may  be  purchased  from  the  Superintendent  or  Documents,  Washinoton,  D.  C 

♦264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  owners  of  ofl,  gas,  and 
water  wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gives  tabulated 
records  of  wells  in  California,  and  detafled  records  of  wells  in  Monterey  and  San  Diego 
Oountles,  California.  These  wells  were  selected  because  they  give  definite  stratigm>hio 
Information. 

♦298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanfard. 
1906.    299  pp.    25c. 

Gives  an  account  of  progress  in  the  collection  of  well  records  and  samples;  contains 
tabulated  records  of  wells  in  California;  and  detailed  records  of  wells  in  Alameda,  Fresoo, 
Kern,  Orange,  San  Luis  Obispo,  Santa  Clara,  Tulare,  and  Ventura  Counties.  The  wells  of 
which  detailed  sections  are  given  were  selected  because  they  afford  valuable  stimtigrapliie 
information. 

GEOLOGIC  FOLIOS. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  bounded  by  certain  meridians 
and  parallels,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
surveyed  and  mapped.^  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  arc  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  ia  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic 
map  shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills 
and  valleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The 
areal-geology  map  shows  the  distribution  of  the  various  rocks  at  ^e  surface.  The 
structural-geology  map  shows  the  relations  of  the  rocks  to  one  another  imderground. 
The  economic-geology  map  indicates  the  location  of  mineral  deposits  that  are 
commercially  valuable.  The  atresian-water  map  shows  the  depth  to  ground-water 
horizons.  Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the 
conditions  in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  special 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the  de- 
velopment and  utilization  on  mineral  resources. 

1  Index  maps  showing  areas  in  California  covered  by  topographic  maps  and  by  geologic  foUos  will  b« 
mailed  on  receipt  of  request  addressed  to  the  Director,  U.  S.  Geological  Survey,  Washington,  D.  C. 
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The  folioe  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18 
by  22  inches) ,  called  the  library  edition .  Some  of  the  folioe  that  bear  numbers  hi^er 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire 
in  the  (Geological  Survey  Building  May  18, 1913,  the  stock  of  geologic  folioe  was  more 
or  less  damaged  by  fire  and  water,  but  many  are  usable,  and  will  be  sold  at  the  uni- 
form price  of  5  cents  each,  with  no  reduction  for  wholesale  orders.  This  rate  applies 
to  folios  in  stock  frcHn  1  to  184,  inclusive,  also  to  the  library  edition  of  folio  186.  The 
library  edition  of  folios  185, 187,  and  hi^er  numbers  sells  for  25  cents  a  copy,  except 
that  aome  folios  which  contain  an  unusually  laige  amount  of  matter  sell  for  50  cents  a 
copy.  The  octavo  edition  of  folio  185  and  hi^er  numbers  seUs  for  50  cents  a  copy. 
If  34  folios  selling  at  25  cents  each  (or  their  equivalent  in  higher-priced  folios)  are 
ordered  at  one  time  a  discount  of  40  per  cent  is  allowed ;  $5.10  is  the  Trn'mmnin  amotmt 
accepted  at  this  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.    The  folios 
in  the  following  list  contain  also  brief  discussions  of  the  undeiground  waters  in  con- 
nection with  the  economic  resources  of  the  areas  and  more  or  less  information  con- 
cerning the  utilization  of  the  water  resources. 
An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

*17.  Marysville  folio. 

♦39.  Truckee  folio. 

•66.  Colfax  folio. 

101.  San  LuiB  folio.    5c. 
♦138.  Redding  foHo. 
n63.  Santa  Cruz  folio 

193.  San  Francisco  folio,  75c.  in  either  edition. 

MISCELLANEOUS   REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  pubUshed  reports  relating  to  the  water  resources 
of  various  sections  of  the  coimtry.  Notable  among  those  pertaining 
to  the  Pacific  slope  of  California  are  the  reports  of  the  Chief  of 
Engineers,  U.  S.  Army,  the  State  engineer  and  surveyor,  the  State 
conservation  commission,  and  the  State  water  commission. 

The  following  reports  deserve  special  mention: 

Hall,  W.  H.,  Physical  data  and  statistics  of  California,  1886. 
Report  of  the  Ccunmissioner  of  Public  Works  to  the  Governor  of  California,  1895. 
Report  of  the  State  Water  Commission  of  California,  1912. 
786**— 18— wsp  411 ^24 
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INTBBBST. 

The  following  list  comprises  reports  not  readily  classifiilUe  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  liPrBsti^ 
gations. 

WATSS-StTPPLT  PAPBS8. 

♦1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

Describes  pumps  and  motive  powers,  windmills,  water  wheels,  and  various  kinds  of  en- 
gines; also  storage  reservoirs  to  retain  pumped  water  until  needed  for  irrigation. 

•3.  Sewage  irrigation,  by  G.W.  Rafter.    1897.    100    pp.,4pto.    (See  Water-Siipply 
Paper  22.)    10c. 

Discusses  methods  of  sewage  disposal  by  tnlsrmlttent  flMraOon  and  by  irrigsUon;  desorttMS 
utilization  of  sewage  in  Germany,  England,  and  France,  and  sewage  purification  In  the  United 
States. 

*8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  plfl.    10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  sununer  of  18B6  In  the  vicinity 
of  Garden,  Kansas;  describes  instruments  and  methods  %nd  draws  concluskms. 

*14.  New  teste  of  certain  pumps  and  water  lifte  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91  pp.,  1  pi. 

Discusses  efficiency  of  pumps  and  water  lifts  of  vBrtoos  types. 

*20,  Experimente  with  windmills,  by  T.  O.  Perry.    1890.    97  pp.,  12  pis.     15c. 

Includes  tables  and  descriptions  of  wind  wheels,  oompares  wheels  of  several  types,  and 
discusses  results. 

*22.  Sewage  irrigation.  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sumd  of  Water-Supply  Paper  No.  3;  discusses  pollstlon  of  certain  streams,  experi- 
ments on  purification  of  factory  wastes  in  Massachusetts,  value  of  commercial  fertilisers,  and 
describes  American  sewageKlisposal  plants  by  States;  contains  bibliography  of  pabttoatioiis 
relating  to  sewage  utilization  and  dlqioeal. 

*41.  The  windmill,  ite  efficiency  and  economic  use,  Pkrt  I,  by  £.  C.  Murphy.    1901. 
72  pp.,  14  pis.    5c. 

♦42.  The  windmill,  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy. 
1901.    75  pp.  (73-147),  2  pis.  (15-16).     10c. 
Nos.  41  and  42  give  details  of  results  of  experimental  teste  with  wlndmlBs  of  various  types. 

*56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901-2.    See  also  Nos.  64, 94,  and  06. 

♦64.  Accuracy  of  stream  measuremente,  by  E.  C.  Murphy.    1902.    99    pp.,  4  pla, 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  mnawiring  and  oompntlag  stream 
flow,  and  compares  results  obtained  witb  the  different  Instrumeitts  and  methods;  d(Mcribea 
ftlse  #xperiraents  and  results  ai  the  Cornell  University  hyd^«ulie  JMbtonMir,  A  ssponidy 
«al«f<Bed,  edition  published  as  Water-Supply  Paper  96.. 

*67.  Ilie  motions  of  underground  waters,  by  C.  S.  Slidi!ter.    1902.    106  pp.«  6  pls^ 
15c. 

Discusses  origin,  depth,  and  amount  of  ground  waters;  permeability  of  rocks  and  porosity 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  water;  surfiioe  and  deep  sones  of  flow;  and 
recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and  position 
of  the  water  teble;  gives  simple  methods  of  measuring  yield  of  flowing  wpUs;  despril)^  artesian 
wells  at  Savannah^  Qa. 
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72.  Sewage  pollution  in  the  metr€|)olitan  area  near  New  Y<M*k  City  and  its  eftect 
on  inland  water  resourcee,  by  M.  O.  Leigfaton.    1902.    75  pp.,  8  pis.    10c. 
Defines  "normal''  and  "polluted"  waters  and  discusses  the  damage  resulting  from  pol- 
lution. 

•80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rain- 
fiall,  run-off,  and  evapooation  formulas;  discusses  effect  of  forests  on  rainfall  and  run-off. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  I¥6ceedingB  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361 
pp.  25c.  [Requests  for  this  report  should  be  addressed  to  the  U.  S.  Recla- 
mation Service.] 

Contains  the  following  papers  of  more  or  less  general  interest: 

LimiU  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Ck>rrect  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wisnor. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippinoott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geolog^ical  Survey,  prepared  by  £.  0. 
Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 

Gives  instruetion  for  field  and  ofloe  work  leJating  to  measurements  of  stream  flow  by  current 
meters.    See  also  No.  96. 

*95.  Accuracy  of  stream  measurements  (seccmd,  enkuqged  edition),  by  E.  C.  Murphy. 

1904.  169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  diflerent  instruments  and  methods.    See  also  No.  94. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  GoodeU.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  the 
statutes  enacted  in  the  diflerent  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis*    10c. 

Contains  the  following  reports  of  general  interest.  The  soope  of  each  paper  is  indicated  by 
itsUUe. 

Description  of  underflow  meter  used  in  meamiring  the  velooity  and  direction  of  underground 
water,  by  Charles  8.  SUchter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  S.  SUchter. 

Approximate  methods  of  measuring  the  jrield  of  flowing  wells,  by  Charles  S.  SUchter. 

Correctkms  neeeesary  in  accurate  determinations  of  flow  fh>m  vertical  well  casings,  ttom 
notes  f^imbhed  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  S.  W.McCallie. 

113.  The  disposal  of  stiawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  flrst  paper  discusses  the  poUution  of  streams  by  sewage  and  by  trade  wastes,  describes  ' 
the  manufocttue  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  the 
waste.    The  second  paper  describes  briefly  the  topography,  dminage,  and  geology  of  the  region 
about  Marion,  Ind.,  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  chaige. 

1905.  286  pp.,  18  pis.    25c. 

Contains  report  on  "  Occurrence  of  underground  waters,"  by  M.  L.  Fuller,  discussing  sources, 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
formations,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  conditions  of  artesian 
flows,  and  general  conditions  affecting  ground  waters  in  eastern  United  States. 
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119.  Index  to  the  hydrographie  progrees  reports  of  the  United  States  Geological  Sur- 

vey, 1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1906.    263  pp.    15c. 

120.  Bibliographic  review  and  index  of  papers  relating  to  undeiground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 

*122.  Relation  of  the  law  to  undeiground  waters,  by  D.  W.  Johnson.    1905.    55  pp. 
5c. 

Defines  and  classifies  underground  waters,  gives  common-law  rules  relating  to  tbelr  use 
and  dtes  State  legislative  acts  affecting  them. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E.  Horton.  Discusses  efltelency,  cost,  and 
capacity  of  drainage  wells  and  gives  statistics  of  sudi  wells  in  southern  MichlgBn. 

Constmction  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15c.  [Requests  for  this  report  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains  the  following  papers  (scope  indicated  by  title)  of  more  or  less  general  interest: 
Proposed  State  code  of  water  laws,  by  Morris  Bien. 
Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 
Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  FeUows. 
Collection  of  stream-gaging  data,  by  N.  C.  Grover. 
Diamond-drill  methods,  by  O.  A.  Hammond. 
Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographie  data  concerning  basins  of  streams  gaged,  by  R.  E.  Horton. 
Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 
Sanitary  regulations  governing  construction  camps,  by  M.  O.  Lei^ton. 
Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 
Alkali  soils,  by  Thos.  H.  Means. 
Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 
Equipment  of  a  cable  gaging  station,  by  E.  C.  Miuphy. 
SUtlng  of  reservoirs,  by  W.  M.  Reed. 
Farm-unit  classification  by  D.  W.  Ross. 
Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  at  current-meter  gaging  Ftations  during  the  froscn  season,  by  F.  H.  Tilling- 
hast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  G.  Murphy  and  others.    1905, 
206  pp.,  18  pis.     15c. 

Contains  a  brief  account  of "  A  method  of  computing  cross-section  area  of  waterways,"  indud- 
Ing  formulas  for  maximum  discharge  and  area  of  cross  section. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189 
pp.,  38  pis.    (See  Water-Supply  Paper  200.)    15c. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  ccdor,  Inm, 
chlorides,  and  hardness  In  connection  with  the  studies  of  the  quality  of  water  in  various  parts 
ofthe  United  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 

(second  edition),  by  E.  B.  Goodell.     1905.     149  pp.     10c, 
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*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C:  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  diaooaslon  of  fluctuation  due  to  rain&tll  and  evaporation,  barometric  changes, 
temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  changes,  effects  of  settlement, 
iniffUion,  dams,  ground-water  developments,  and  to  indeterminate  causes. 

*160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  chaige.  1906. 
104  pp.,  1  pi. 

Gives  account  of  work  in  1905;  lists  publications  relating  to  underground  waters,  and 
contains  the  following  brief  reports  of  general  interest : 
Significance  of  the  term  "artesian,"  by  Myron  L.  Fuller. 
Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 
U.se  of  fluorescein  in  the  study  of  underground  waters,  by  R.  R.  Dole. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  In  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
chaige  and  frequency  and  an  index  to  flood  literature,  by  E.  0.  Murphy 
and  others.     1906.     105  pp.,  4  pis.     15c. 

*163.  Bibliographic  review  and  index  of  underground -water  literature  published  in 
the  United  Stotesin  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
Scope  indicated  by  title. 

♦179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchbuig,  Ohio,  by  Herman  Stabler.     1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  effluents  on 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  testa  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pk.    20c. 
Scope  indicated  by  title. 

•186.  Investigations  on  the  purification  of  Boston  sewage,  by  C.-E.  A.  Winslow  and 
E.  B.  Phelps.     1906.     163  pp.     25c. 

DiacosBes  composition,  disposal,  purification,  and  treatment  of  sewages  and  tendencies  In 
■ewaga-dlsposal  practice  in  England,  Germany,  and  the  United  States;  describes  character  of 
omde  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  purifi- 
oatlain  in  intermittent  sand  filtration  and  coarse  material;  gives  bibliography 

•186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made 
at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  pollution  by  acid-iron  wastes  at  Shelby,  CXhio,  and  resulting  litigation;  dis- 
cusses effect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copi>er  as  from 
acid-iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

•187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  E.  Barrows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

•189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B .  Phelps.  1906 . 
29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  studies  of 
amounts  and  character  of  water  used,  raw  material  and  finished  product,  and  mechanical  filtra- 
tion. 

*1W.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v  The  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.    1907.    369  pp., 
2  pis. 
Soope  indicated  by  ampUflcation  of  title. 
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AKWJAL  REPORTS. 

•Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

*The  requisite  and  qualifying  oonditiQns  of  artesian  wells,  by  T.  C.  Ohamberiln,  pp.  US- 
ITS,  pi.  31.    Scope  indloated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.    1891.    2  parts.    Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.    $2. 
Contains: 
^IiTlgation  in  India,  by  H.  M.  Wilson,  pp.  36a-«61 ,  pis.  107-146.    See  Water-Supply  Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parte.  *Pt.  Ill,  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

^Amcfican  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-349,  pis.  111-146.  Discusses 
the  economic  aspects  of  irrigation,  alkaline  drainage,  silt  and  sedimentation;  gives  brief  his- 
tory of  legislati(m;  describes  perennial  canals  in  Idaho,  California,  Wyoming,  and  Arizona; 
discusses  water  storage  at  reservoirs  of  the  California  and  other  projects,  subsuriiaoe  sonroes  of 
supply*  pumping,  and  subiirigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parte.  ♦Pt.  II,  Acc<Mnpanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*The  potable  waters  of  the  eastern  United  States,  by  W.  J.  MoOee,  pp.  1-47.  Discusses 
cistern  water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

•Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  49-88,  pis.  3  and  4.  Dis* 
cusses  the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs, 
the  chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the 
utilization  of  mineral  waters;  gives  a  list  of  American  mineral-spring  resorts;  contains  also 
some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parte  II,  III,  and  V,  1899.)  6  parte  in  7  vols, 
and  separate  case  for  maps  with  Pt.  V.  *Pt.  II,  Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

^Principles  and  conditions  of  the  movements  of  ground  water,  by  F.  B.  King,  pp.  5(^294, 
pis.  6-16.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soil,  and  in  other  rocks,  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  experi- 
mental Investigations  on  the  flow  of  air  and  water  throu^  a  rigid,  porous  media,  and  through 
sand,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summarises 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth 
of  rivers,  rate  of  filtration  throu^  soil,  interierence  of  wells,  etc. 

•Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  Sliohter,  pp.  295-384, 
pL  17.    Scope  indicated  by  title. 

PR0FBS8Z0VAL  PAPEBS. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    35c. 

Describes  the  topography,  geology,  drainage,  forests,  climate,  population,  and  transpa^ 
tation  facilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power  devel- 
opment to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  de* 
tails  of  conditions  in  Holston,  Nolichucky,  French  Broad,  Little  Tennessee,  and  Hiwassee 
River  basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system, 
Chattahoochee,  Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monongahela  rivers. 
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*315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp.,  8 
pis.    10c. 

Disoussw  groand,  Iftke,  and  rlTtf  waters  at  publie  aapplies,  d«T«lopmeitt  of  waterworks 
systsms  fai  the  United  States,  water  oonsiioiplion,  and  typhoid  fever;  deseribes  methods  of 
flltrstlon  and  sterilisation  of  water,  and  monidpal  water  softening. 

334.  The  Ohio  Valky  flood  of  March-April,  1913  (including  compArisons  with  sdme 
earlier  floods),  by  A.  H.  Hortcm  and  H.  J.  Jackson.  1913.  96  pp.,  22  pis. 
20c. 

AJtbougli  relating  speetfleally  to  floods  in  the  Ohio  Valley,  this  report  disrogses  also  the 
of  floods  and  the  prevention  of  damage  by  floods. 


337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7  pis. 
15c. 

Disousses  methods  of  measoring  the  winter  flow  of  streams. 

*345.  Contributions  to  the  hydrology  of  the  United  States,  1914.    N.  C.  Grover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

*{e)  A  method  of  determining  the  daily  discharge  of  rivers  of  variable  slope,  by  M.  R.  Hall, 
W.  E.  HalL  and  C.  H.  Pieroe,  pp.  53-«5. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Claike,  chief  ch^nist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the 
United  States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs 
In  Montana,  brines  from  Death  Valley,  water  from  the  Gulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  Utah,  Nevada  and 
Arlsona,  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  wells, 
dititers.  and  stmotores  for  making  discharge  measnrements  and  artificial  controls. 

*375.  Contributions  to  the  hydrology  of  the  United  States,  1915.    N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c.    Contains: 
*(e)  The  relation  of  stream  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pieroe  and  R.  W. 
Davciq>ort,  pp.  77-^84. 
(e)  A  method  of  correcting  river  discharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  117-130. 
(/)  Conditions  requiring  the  use  of  automatic  gsges  in  obtaining  records  of  stream  flow,  by 
C.H.PieKe,  pp.  131-139. 

Papers  presented  at  the  oonftoenee  of  engineers  of  the  water-resoorces  branch  in  December, 
1914 

•400.  Contributions  to  the  hydrology  of  the  United  States,  1916.    N.  C.  Grover,  chief 
hydraulic  engineer.    1917.    108  pp.,  7  pis.    Contaios: 

(a)  The  people's  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-8. 

*(e)  The  measurement  of  sUt-laden  streams,  by  R.  C.  Pierce,  pp.  39-51. 

(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Orover  and  J.  C.  Hoyt,  pp.  53^. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  A.  J. 
Ellis.    1917.    59  pp.    10c. 

A  brief  paper  published  "  merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con- 
tinually behig  received  from  all  parts  of  the  country''  as  to  the  efficacy  of  the  divining  rod  for 
locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917.    N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

*  (c)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.    1917. 
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INDEX  BY  AREAS  AND  SUBJECTS. 

A— Animal  Reports;  M-lfonocr^;  B— BolletlB;  P-Proiraaloiial  Paper;  W-Water-Snpply  Ptpcr; 

OF-Oeolosic  Folio.] 

Artesian  waters:  Easential  conditions A  5;  B  319;  W  44,  67, 114 

Bibliographies' W 119, 120, 163, 280 

California:  Irrigation AlO ii, 

11  ii,  12  ii;  W 17, 18, 19,  43, 45, 46, 86, 89, 
137, 138, 139, 146, 219, 375a,  400e,  G  F 138 

Quality  of  waters W  116, 142,  237,  274,  338, 364,  398 

Surface  waters A  12  ii, 

13  iii,  16  ii,  18  iv;  W 45, 46, 58,  81,  86, 116, 142, 147, 
162,  237,  274,  296,  296,  297,  298,  299,  300,  426 

Underground  waters A  16  ii; 

B  264, 298;  W 45,  59,  60,  89, 112, 137, 138, 139, 

140, 142, 146, 213, 219, 222, 251, 338,  345*,  375a, 

398,  400^;  G  F  17,  39,  66,  101,  138,  163,  193 

Chemical  analyses:  *  Methods  and  interpretation..  W  151,  236,  259,  274,  364;  B  479 

Conservation W  234,  400o 

Debris  reports , P  86, 106 

Denudation % P  72 

Divining  rod W416 

Engineering  methods P86;  Wl, 

3,  8,  20,  41,  42,  43,  56,  64,  94,  95, 110, 143, 150, 180, 
187,  200,  257,  337,  345f ,  371,  375c,  4gOc  and  rf,  425c 

Floods W  147, 162,334 

India:  Irrigation A  12  ii ;  W  87 

Ice  measurements W  187,  337 

Irrigation,  general AlOii,  11  ii,  12  ii,  13  iii,  16  ii;  W  20,  22,  41,  42,  87 

Legal  aspects:  Surface  waters W103, 152,238 

Underground  waters W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Lists B  32;  W  114 

Motions  of  ground  waters A19ii;  B  319;  W  67,  110,  140, 155 

Pollution:  By  industrial  wastes W  179, 186,  189,226,235 

By  sewage W  72,  194 

Laws  forbidding W  103, 152 

Indices  of W  144, 160 

Profiles  of  rivers W  44,  115 

Sanitation;  quality  of  waters;  pollution;  sewage  irrigation W  3, 

22,  72, 103, 110, 113, 114, 144, 145, 152, 160, 179, 
185, 186, 189, 194, 226, 229, 235, 236, 255, 258, 315 

Sewage  disposal  and  purification W  3,  22,  72, 113, 185, 194, 229 

Undeiground  waters:  Legal  aspects W 122 

Methods  of  utilization W 114,  255,  257,  258 

Pollution W 110, 145, 160, 258 

Windmil  1  papers Wl,8,20,41,42 

1  Many  of  the  reports  contain  brief  subject  Ubliographies.    See  abstracts. 

*  Many  analyses  of  river,  spring,  and  well  waters  are  scattered  through  publications  as  noted  in  abstrsots. 
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INDEX  OF  STREAMS. 


Page. 

**A*' canal,  Oreg. xiv 

Alameda  Creek,  Cal ix 

Agua  Caliente  Creek,  Cal vni 

American  River,  Cal xni 

American  River,  Middle  Fork,  Cal.  xiii 

American  River,  North  Fork,  Cal . .  xin 

American  River,  South  Fbrk,  Cal . .  xni 

Anna  Creek,  Or^. xiv 

Arroyo  Seco  (tributary  to  Loe  An- 
geles River),  Cal vm 

Arroyo  Seco  (tributary  to  Salinas 

River),  Cal ix 

Ash  Creek,  Cal xii 

Basin  Creek,  Cal. . ; ix 

Bear  Creek  (tributary  to  Sacra- 
mento River),  Cal xn 

Bear    Creek    (tributary    to    San 

Joaquin  River),  Cal x 

Bear  Creek  (Tule  River   basin), 

Cal X 

Bear  River,  Cal xm 

Bear  River  canal,  Cal xm 

Big  Creek  (tributary  to  North  Fork 

of  Kings  River),  Cal x 

Big  Creek  (tributary  to  San  Joaqidn 

River),  Cal x 

Big  Creek  (tributary  to  South  Fork 

of  Merced  River),  Cal x 

Black  Canyon  Creek,  Cal vii 

Boulder  Creek,  Cal vii 

Bumey  Creek,  Cal xu 

Butt  Creek,  Cal xii 

Cache  Creek,  Cal xm 

Calaveras  Riv^,  Cal xi 

Caliente  Creek,  Cal ix 
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Coldwater  Creek  (tributary  to  San 

Gabriel  River),  Cal 

Corral  Creek,  Cal xi 

CoBumnes  River,  Cal xi 
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Cottonwood  Creek  (tributary  to  Tia 

Juana  River),  Cal vn 

Cottonwood  Creek,  Oreg xn 
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Cal xn 

Cow  Creek,  Cal xn 

Cow  Creek,  Little,  Cal i xn 

Coyote  River,  Cal , ix 

Crane  Valley  reservoir,  CJal x 

Deer  Creek  (tributary  to  Tulare 

Lake) ,  Cal ix 

Deer  Creek  (tributary  to  Sacra- 
mento River),  Cal xn 

Devil  Canyon  Creek,  Cal vm 

Dinkey  Creek,  Cal x 

Dog  Creek,  Oreg xn 

Drews  Creek,  Oreg xn 

Dry  Creek,  Cal xi 

Dulzura  conduit,  Cal vn 

East   Fork.    See    name   of  main 

stream 

East  San  Pasqual  ditch,  Cal vm 

Eel  River,  Cal xiv 

Eel  River,  Middle,  Cal xiv 

Bel  River,  South,  Cal xiv 

Eel  River,  South  Fork,  Cal xiv 

Eleanor  Creek,  Cal xi 

Eleanor  Lake xi 

Erskine  Creek,  Cal ix 

Escondido    Mutual    Water    Co.'s 

canal,  Cal vm 

Fall  River,  Cal xn 

Feather  River,  Cal xn 

Feather  River,  Middle  Fork,  Cal . .  xm 

Feather  River,  North  Fork,  Cal . . .  xn 

Feather  River,  South  Fork,  Cal . . .  xm 
Fish  Fork  of  San  Gabriel  River, 

Cal vm 
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Fourmile  Creek,  Oreg xiv 
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Freeno  River,  North  Fork,  Cal...  x 
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Merced  River,  Cal x 
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Middle  Eel  River,  Cal xiv 

Middle  Fork.    See  name  of  main 
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Mill  Creek  (tributary  to  Santa  Ana 

River),  Cal vm 
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Cal « 
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Pala  Indian  Reservation  canal,  Cal.  vm 
Palermo  Land  <&  Water  Co.  's  canal, 

Cal xm 


Digitized  by 


Google 


INDEX  OF   STREAMS. 


XXXV 


PUot  Creek,  Cal 

Paot  Creek  ditch,  Cal 

Pine  Valley  Creek,  Cal. 

Piru  Creek,  Cal 

Pit  River,  Cal 

Pit  River,  South  Fork,  Cal 

Pitman  Creek,  Gal 

Poeo  Creek,  Cal 

Piitah  Creek,  Cal 

Redlands  (South  Fork)  canal,  Cal. 
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Russian  River,  Cal 

Russian  River,  East  Fork,  Cal 

Sacramento  River,  Cal 

Salinas  River,  Cal 

Salmon  River,  Cal 

San  Antonio  Creek,  Cal 

San  Antonio  River,  Cal 

San  Diego  flume,  Cal 

San  Di^o  River,  Cal 

San  Diego  River,  South  Fork,  Cal. 

San  Dieguito  River,  Cal 

San  Emigdio  Creek,  Cal 

San  Gabriel  River  and  canals,  Cal. 
San  Gabriel  River,  Fish  Fork,  CaL 
San  Gabriel  River,  Iron  Fork,  Cal. 
San  Gabriel  River,  North  Branch 

of  North  Fork,  Cal 

San  Gabriel  River,  West  Branch  of 

North  Fork,  Cal 

San  Gabriel  River,  West  Fork,  Cal. 

San  Joaquin  River,  Cal 

San  Jose  Creek,  Cal 

San  Lorenzo  Creek,  Cal 

San  Luis  Rey  ditch,  Cal 

San  Luis  Rey  River,  Cal 

San  Luis  Rey  River,  West  Fork, 

Cal 

San  Pasqual  ditch,  East,  Cal 

San  Pasqual  ditch.  West,  Cal 
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San  Roque  Creek,  Cal 

San  Vincente  Creek,  Cal 

Santa  Ana  River  and  power  canal, 

Cal 

Santa  Clara  River,  Cal 

Santa  Maria  Creek,  Cal 

Santa  Maria  River,  Cal 

Santa  Paula  Creek,  Cal 

Santa  Ynez  River,  Cal 

Santa  Ysabel  Creek,  Cal 

Scott  River,  Cal 

Scott  River,  East  Fork,  Cal 

Seco,    Arroyo   (tributary   to   Los 

Angeles  River),  Cal 

Seco,  Arroyo  (tributary  to  Salinas 

River),  Cal 

Sespe  Creek,  Cal 

Shasta  River,  Cal 

Sly  Park  Creek,  Cal 
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South  Fork  ditch,  Cal 

South  Fork  ditch.  Little,  Cal 

South  Fork  flume,  Cal 

South    Fork,    Cal.    See    name   of 

main  stream 

South  San  Joaquin  canal,  Cal 

Spanish  Creek,  Cal 

Sprague  River,  Oreg 

Spring  Valley  aqueduct,  Cal 

Squaw  Creek,  Cal 

Stanislaus  River,  Cal 

Stanislaus  River,  Middle  Fork,  Cal. 
Stanislaus  River,  North  Fork,  Cal. 
Stanislaus  River,  South  Fork,  Cal. 
Stanislaus  &  San  Joaquin  Water 

Co.*8  canal,  Cal 

Stony  Creek,  Cal 

Stony  Creek,  Little,  Cal 

Susanna  Creek,  Cal 

Sweetwater  River,  Cal 

Swift  Creek,  Cal 

Sycan  River,  Oreg 

Tejon  House  Creek,  Cal 

Temecula  Creek,  Cal 

Temescal  Creek  (tributary  to  San 

Dieguito  River),  Cal 

Temescal  Creek  (tributary  to  Santa 

Ana  River),  Cal 

Tenaya  Creek,  Cal 

Thomas  Creek,  Oreg 
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Tia  Juana  Elver,  Oal vn 

Trinity  River,  Cal xv 

Trinity  Eiver,  East  Fork,  Cal xv 

Trinity  River,  North  Fork,  Cal. . .  xv 

Trinity  River,  South  Fork,  Cal. . .  xv 

Triunfo  Creek,  Cal ix 

Tulare  Lake,  Cal ix 

Tule  Lake,  Oreg xiv 

Tule  River,  Cal ix,x 

Tule  River,  North  Fork  of  Middle 

Fork,  Cal ix 

Tule  River,  South  Fork  of  Middle 

Fork,  Cal x 

Tule  River,  South  Fork,  Cal x 

Tuolumne  River,  Cal xi 

Tuolumne  River,  North  Fork,  Cal.  xi 

Tuolumne  River,  South  Fork,  Cal.  xi 

Turlock  canal,  Cal xi 

Tyler  Creek,  Cal ix 

Upper  Klamath  Lake,  Oreg xiv 

Utica  Gold  Mining  Co.*8  canal,Cal.  xi 
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Van  Duzen  River,  Cal xiv 

Ventura  River,  Cal ix 

Waterman  Canyon  Creek,  Cal vin 

West  Fork  or  Branch.      Su  name 

of  main  stream. 

West  San  Pasqual  ditch,  Cal vin 

West  Valley  Creek ,  Cal xn 

Whiskey  Creek,  Cal x 

White  River,  Cal ix 

WilliamscMi  River,  Or^ xiv 

Wood  River,  Oreg xrv 

Yager  Creek,  Cal xiv 

Yosemite  Creek,  Cal x 

Yosemite   Water  &  Power  Co.'s 

canal.    See  La  Grange  Water  & 

Power  Co.'s  canal. 

Yuba  River,  Cal xm 

Yuba  River,  Middle  Fork,  Cal xm 

Yuba  River,  North  Fork,  Cal xm 

Yuba  River,  North  Fork  of  North 

Fork,  Cal xm 
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SURFACE  WATER  SUPPLY  OF  PACIFIC  SLOPE  BASINS 

IN  WASHINGTON  AND  UPPER  COLUMBIA 

RIYER  BASIN,  1915. 


AUTHORIZATION   AND    SCOPE   OF   WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1915. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Sxir\'ey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  b^un  in  1888  in  connection  with  special  studies' 
relating  to  irrigation  in  the  arid  west.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  civil  bilk  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  undergroimd  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  years  ending  June  SO,  1S95-1916. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100. 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1916,  inclusive 150.000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgements  for  cooperation  of  the  first  land  are  made 
in  connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  pages  14-15. 

Measurements  of  stream  flow  have  been  made  at  about  3,800  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1915,  1,350  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.     Many 
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8  SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 

miscellaneous  discharge  measurements  are  made  at  other  points.  In 
connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
cipitation, evaporation,  storage  reservoirs,  river  profiles,  and  water 
power  in  many  sections  of  the  coimtry  and  will  be  made  available  in 
water  supply  papers  from  time  to  time.  Information  in  r^ard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 
to  this  report. 

DEFINITION    OF   TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  discharge  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  of  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  acre-feet, 
and  milUons  of  cubic  feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  averi^ 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
imit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  9-11). 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Rim-off  (depth  in  inches) "  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  imi- 
formly  distributed  on  the  surface.  It  is  used  for  comparing  run-off 
with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "  acre-foot, "  equivalent  to  43,560  cubic  feet,  is  the  quantity  re- 
quired to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

"Millions  of  cubic  feet"  is  appUed  to  quantities  of  water  stored 
in  reservoirs,  most  frequently  in  connection  with  studies  of  flood 
control. 

The  following  terms  not  in  common  use  are  here  defined: 

^^Stage-discharge  relation,"  an  abbreviation  for  the  term  "rela- 
tion of  gage  height  to  discharge. " 

"Control,"  "controlUng  section, "  and  "point  of  control";  terms 
used  to  designate  the  section  or  sections  of  the  stream  below  the 
gage  which  determine  the  stage-discharge  relation  at  the  gage.     It 
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should  be  noted  that  the  control  may  not  be  the  same  section  or  sec- 
tions at  all  stages. 

The  '* point  of  zero  flow"  for  a  given  gaging  station  is  thai  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river  would 
fall  if  there  were  no  flow. 

CONVENIENT   EQUIVAIiENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydrauhc 
computations. 

TabUfor  converting  discharge  in  uoond-feet  per  square  mile  into  run-off  in  depth  in  inches 

over  the  area. 


(seoond-feet 

Runoff  (depth  in  Inches). 

•^'.ar 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.03710 

1.041 
2.083 
3.124 
4.165 
6.207 
6.248 
7.280 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10.376 

iiiiiiil 

None.— For  part  of  a  month  multiply  the  run-off  for  one  day  by  the  number  of  days. 
Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Diseharge 

(aeoond- 

feet). 

Rim-ofl  (acre-feet). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
617.7 

69.50 
119.0 
178.5 
238.0 
207.5 
857.0 
416.5 
476.0 
535.6 

61.49 
123.0 
184.6 
246.0 
307.4 
368.9 
430.4 
491.9 
653.4 

2.  .  .  . 

3 

4 

5 

6 

7 

8 

9 

NoTX.— For  part  of  a  month  multiply  the  nm-off  for  one  day  by  the  number  of  days. 
Table  for  converting  discharge  in  second-feet  into  run-off  in  millions  of  cubic  feet. 


DiseharKe 

(seoonO- 

feet). 

Runoff  (miUions  of  cubic  feet). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

0.0864 
.1728 
.2502 
.3456 
.4320 
.5184 
.6048 
.6012 
.n76 

2.419 
4.838 
7.257 
9.676 
12.10 
14.51 
16.93 
19.35 
21.77 

2.506 
5.012 
7.518 
10.02 
12.53 
15.04 
17.54 
20.06 
22.55 

2.592 

5.184 
7.776 
10.37 
12.96 
15.65 
18.14 
20.74 
23.33 

2.678 
5.356 
8.034 
10.71 
13.39 
16.07 
18.76 
21.42 
24.10 

J 

NOTB.— For  part  of  a  month  multiply  the  run-ofl  for  one  day  by  the  number  of  days. 
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TahUfor  converting  discharge  in  second-feet  into  run-off  in  millions  of  gallons. 


Discharge 

(seoond- 

feet). 

Run-off  (millions  of  gallons). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

a6463 

1.393 

1.939 

2.585 

3.232 

3.878 

4.524 

5.171 

5.817 

18.10 
36.20 
64.30 
72.40 
90.50 
108.6 
126.7 
144.8 
162.9 

18.74 
37.48 
56.22 
74.96 
93.70 
112.4 
131.2 
149.9 
168.7 

19.39 
38.78 
58.17 
77.56 
96.95 
116.3 
135.7 
155.1 
174.5 

20.04 
40.08 
60.12 
80.16 
100.2 
120.2 
140.3 
160.3 
180.4 

2 

3 

4 

5 

0 

7 

8 

9 

Note.— For  part  of  a  month  multiply  the  run-off  for  one  day  by  the  number  of  days. 

Table  for  converting  velocity  in  feet  per  second  into  velocity  in  miles  per  hour. 

[1  foot  per  second-  0.681818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly;  1  mile  per  hour- 1.4466 
feet  per  second.    In  computing  the  table  the  figures  0.68182  and  1 .4667  were  used.] 


Teet  per  second 

Miles  per  hour  for  tenths  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0.000 
.682 
1.36 
2.05 
2.73 
3.41 
4.09 
4.77 
5.45 
6.14 

0.068 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
6.20 

0.136 
.818 
1.50 
2.18 
2.86 
3.55 
4.23 
4.91 
5.59 
6.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.61 
4.30 
4.98 
5.66 
6.34 

0.273 
.995 
1.64 
2.32 
3.00 
3.68 
4.36 
5.05 
5.73 
6.41 

0.341 
1.02 
1.70 
2.39 
3.07 
3.75 
4.43 
5.11 
5.80 
6.48 

0.409 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

5.18 

5.86 

6.55 

0.477 

1.16 

1.84 

2.52 

3.20 

3.80 

4.57 

5.25 

5.93 

6.61 

0.545 

1.23 

1.91 

2.50 

3.27 

3.95 

4.64 

5.32 

6.00 

6.68 

0.614 

1 

1.30 

2 

1.9S 

3 

2.66 

4 

3.34 

5 

4.02 

6 

4.70 

7 

5.39 

8 

6.07 

9 ; 

6.75 

Table  for  converting  discharge  in  second-feet  into  theoretical  horsepower  per  foot  of  fall. 
\  1  second-foot  -0. 1 136  theoretical  horsepower  per  foot  of  fall .    Weight  of  1  cubic  foot  of  water—  62.5  pounds. ] 


Tens. 

Units. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

a 

0         

0.00 
1.14 
2.27 
3.41 
4.54 
5.68 
6.82 
7.95 
9.09 
10.2 

0.114 
1.25 
2.39 
3.52 
4.66 
5.79 
6.93 
8.07 
9.20 
10.3 

0.227 
1.36 
2.50 
3.64 
4.77 
5.91 
7.04 
&18 
9.32 
10.5 

0.341 
1.48 
2.61 
3.75 
4.88 
6.02 
7.16 
8.29 
9.43 
10.6 

0.454 
1.59 
2.73 
3.86 
5.00 
6.13 
7.27 
8.41 
9.54 
10.7 

0.568 
1.70 
2.84 
3.98 
6.11 
6.25 
7.38 
8.52 
9.66 
10.8 

0.682 
1.82 
2.95 
4.09 
5.23 
6.36 
7.50 
8.63 
9.77 
10.9 

0.795 
1.93 
3.07 
4.20 
5.34 
6.48 
7.61 
a  75 
9.88 
11.0 

0.909 

2.04 

3.18 

4.32 

5.45 

6.50 

7.72 

8.86 

10.0 

11.1 

1.02 

1 

2.16 

2 

3.29 

3 

4.43 

4 

5.57 

5 

6.70 

6 

7.84 

7 

8.97 

8 

10.1 

9 

1L2 

1  second  foot  equals  40  California  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.1312  feet,  or  13.5744 
inches  deep . 

1  second-foot  for  one  year  (365  days)  equals  31,536,000  cubic  feet. 


Digitized  by 


Google 


EXPLANATION   OF  DATA.  11 

1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  one  year  (365  days)  equals  724  acre-feet. 
1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 
1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 
1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 
1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 
1,000,000,000  cubic  feet  equals  373  second- feet  for  oaie  31-day  month. 
100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 
100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second-feet. 
100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 
100  United  States  gallons  per  minute  equals  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 
1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 
1,000,000  United  States  gallons  equals  3.07  acre-feet. 
1,000,000  cubic  feet  equals  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  foot  equals  0.3048  meter. 
1  mile  equals  1.60935  kilometers. 
1  mile  equals  5,280  feet. 
1  acre  equals  0.4047  hectare. 
1  acre  equals  43,560  square  feet. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  meter  per  minute  equals  0.5886  second- foot. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76.0  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.80  feet. 
1}  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  §^^5^^:^^yjLif^=net  horse  power  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION    OF    DATA. 

The  data  presented  in  this  report  cover  the  year  heginning  October 
1,  1914,  and  ending  September  30,  1915.  At  the  beginning  of  Jan- 
uary in  most  parts  of  the  United  States  much  of  the  precipitation  in 
the  preceding  three  months  is  stored  as  ground  water  in  the  form  of 
snow  or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water 
passes  off  in  the  streams  during  the  spring  break-up.  At  the  end  of 
September,  on  the  other  hand,  the  only  stored  water  available  fo^ 
run-off  is  possibly  a  small  quantity  in  the  ground;  therefore  the  run- 
off for  the  year  beginning  October  1  is  practically  all  derived  from 
precipitation  within  that  year. 


Digitized  by 


Google 
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The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter  by  the  general  methods  outlined 
in  standard  textbooks  on  the  measurement  of  river  discharge.  (See 
Pis.  I,  II.) 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  discharge  from  which  the  daily,  monthly, 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measiu*ements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  nm-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occxurence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  TYiinirmim 
recorded  stages,  and  the  acciu'acy  of  the  records. 

The  table  of  daily  discharge  in  general  gives  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
mean  daily  gage  height  may  not  be  the  true  mean  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  record^^  the 
mean  daily  discharge  may  be  obtained  by  averaging  discharge  at  reg- 
ular intervals  during  the  day  or  by  use  of  the  discharge  integrator, 
an  instrument  operating  on  the  principle  of  the  planimeter  and  con- 
taining as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
lieight  and  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise,  in  the  column  headed 
'*Miaimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
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A,    PRICE  CURRENT  METERS. 


B,    TYPICAL  GAGING  STATION. 
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the  mean  gage  height  was  lowest.  The  column  headed  ''Mean''  is  the 
average  flow  in  cubic  feet  for  each  second  during  the  month.  On 
this  average  flow  computations  recorded  in  the  remaining  columns, 
which  are  defined  on  page  6,  are  based. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED   RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanency  of  the  stage-discharge  relation,  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

Footnote  added  to  the  daily  dischaj^e  tables  give  information 
r^arding  the  probable  accuracy  of  the  rating  tables  used,  and  an 
accuracy  column  is  inserted  in  the  monthly  discharge  table.  For 
the  rating  tables,  'Veil  defined"  indicates,  in  general,  that  the  rating 
is  probably  accurate  within  6  per  cent;  '^fairly  well  defined,"  within 
10  per  cent;  "poorly  defined"  within  16  to  25  per  cent.  These 
notes  are  very  general  and  are  based  on  the  plotting  of  the  individual 
measurements  with  reference  to  the  mean  rating  curve. 

The  letter  in  the  cohunn  headed  ''Accuracy,"  in  the  table  showing 
monthly  discharge,  rates  the  accuracy  of  the  monthly  mean  and  not 
that  of  the  estimate  of  maximum  or  minimum  discharge  or  the  dis- 
chaige  for  any  one  day.  The  ratiug  is  determined  by  considering 
the  accuracy  of  the  rating  curve,  the  probable  reliability  of  the 
observer,  the  number  of  gage  readings  per  day,  the  range  of  the 
fluctuation  in  stage,  and  local  conditions.  In  this  colufnn,  A  indi- 
cates that  the  mean  monthly  flow  is  probably  accurate  within  5  per 
cent;  B,  within  10  percent;  C,  within  15  per  cent;  D,  within  25  per 
cent.    Special  conditions  are  covered  by  footnotes. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mUe  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "Ruil-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining  areas  in  which  the  annual  rainfall  is  less 
than  20  inches.  All  figures  representing  "second-feet  per  square 
mile"  and  "run-off  (depth  in  inches)"  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
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estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

During  the  year  ending  September  30,  1915,  the  work  in  Washing- 
ton, Montana,  and  Idaho  has  been  done  tmder  cooperative  agree- 
ments between  the  United  States  Geological  Siu^ey  and  the  respective 
States. 

Cooperation  with  the  States  is  effected  under  contracts  which  are 
made  between  the  Director  of  the  Federal  Survey  and  the  State  engi- 
neers or  other  officials  and  are  authorized  by  legislative  acts  appro- 
priating moneys.  The  State  contracts  are  essentially  of  the  same 
order,  the  principal  provisions  being  substantially  as  follows:    ' 

1.  The  United  States  Geological  Survey  retains  direct  supervision 
of  the  field  work  and  the  preparation  of  the  data  for  publication. 

2.  The  Federal  Survey  retains  possession  of  all  material  collected — 
field  notes,  maps,  etc. — ^but  this  material  is  open  at  all  times  to 
inspection  by  the  State  officials,  and  if  not  satisfactory  the  agree- 
ments can  be  terminated  at  any  time. 

3.  The  salaries  of  gage  observers  and  the  salaries  and  traveling  and 
field  expenses  of  the  engineers  are  divided  between  the  two  parties 
in  som^  manner  agreed  upon,  the  accounts  being  rendered  monthly 
in  accordaiXce  with  the  regulations  of  the  Federal  Survey. 

4.  The  streams  and  localities  in  which  investigations  shall  be  made 
are  determined  by  conference  between  the  State  officials  and  the 
representatives  of  the  United  States  Geological  Siu^ey. 

6.  The  cost  of  publication  is  borne  entirely  by  the  Federal  Survey. 

In  general,  the  cooperative  agreements  specify  that  the  United 
States  Geological  Siuvey  shall  allot  from  its  appropriation  a  sum 
equal  to  that  appropriated  from  State  fimds. 

The  work  in  Washington  was  done  in  cooperation  with  the  Board 
of  Geological  Survey,  composed  of  Ernest  Lister,  governor;  L.  F. 
Hart,  lieutenant  governor;  Edward  Meath,  treasurer;  Henry  Landes. 
acting  president  of  the  University  of  Washington;  and  E.  A.  Bryan, 
president  of  the  State  College.  The  board  was  very  efficiently  repre- 
sented in  the  cooperative  investigations  by  Henry  Landes,  State 
geologist. 

Special  acknowledgments  are  due  to  A.  W.  Mahon,  State  engineer 
of  Montana,  and  to  J.  H.  Smith,  State  engineer  of  Idaho,  for  the  very 
efficient  manner  in  which  they  represented  their  States  in  the  cooper- 
ative investigations. 

Acknowledgments  are  also  due  to  the  engineers  and  employees  of 
the  United  States  Reclamation  Service,  the  United  States  F'orest 
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Service,  and  of  the  United  States  OflBce  of  Indian  Affaire  for  assist- 
ance, suggestions,  and  the  freest  use  of  data  gathered  exclusively  for 
them  and  for  which  they  have  paid.  Acknowledgments  are  also  due 
to  the  oflScere  of  the  United  States  Weather  Bureau  for  hydrographic 
and  climatologic  data  and  to  the  United  States  Bureau  of  Fisheries 
for  furnishing  gage  heights. 

The  following  cities,  private  companies,  and  irrigation  districts 
have  cooperated  in  jbhe  collection  of  records:  Spokane  Valley  Land  & 
Water  Co.,  Similkameen  Power  Co.,  Wenatchee  Valley  Gas  &  Electric 
Co.,  and  Quincy  Valley  Irrigation  District. 

DIVISION    OF    WORK. 

The  field  data  were  collected  imder  the  supervision  of  G.  L.  Parker 
and  W.  A.  Lamb,  district  engineers,  by  F.  B.  Storey,  A.  H.  TutUe, 
J.  T.  Hartson,  C.  O.  Brown,  C.  G.  Paulsen,  I.  L.  Collier,  B.  E.  Jones, 
and  J.  M.  Ray,  and  by  E.  W.  Kramer,  district  engineer  for  the  United 
States  Forest  Service. 

The  field  data  in  the  Yakima  River  basin,  exclusive  of  gaging 
stations  in  the  Yakima  Indian  Reservation,  and  the  ratings,  special 
estimates,  analyses,  and  computations  were  made  in  cooperation 
with  Paul  Taylor,  engineer  in  charge  of  hydrometric  work.  United 
States  Reclamation  Service,  assisted  by  F.  E.  Moxley,  H.  W.  Hum- 
phrey, and  R.  S.  Calland. 

The  ratings,  special  estimates,  analyses,  and  computations  for  sta- 
tions in  Washington  and  Idaho  were  made  under  the  direction  of 
G.  L.  Parker,  district  engineer,  assisted  by  A.  H.  Tuttle,  C.  O.  Brown, 
J.  T.  Hartson,  C.  G.  Paulsen,  James  E.  Stewart,  and  Lasley  Lee.  The 
ratings,  special  estimates,  analyses,  and  computations  for  stations  in 
Montana  were  made  under  the  direction  of  W.  A.  Lamb,  district 
engineer,  assisted  by  B.  E.  Jones  and  A.  H.  Tuttle. 

The  manuscript  has  been  prepared  by  James  E.  Stewart  and 
Lasley  Lee. 

GAGING- STATION    RECORDS. 

QI7INATTLT  BIVEB  BASIN. 

QUnrATTLT  RIVER  AT  QimfAtTLT  LAKB.  WASH. 

Location.— In  the  NE.  J  sec.  8,  T.  23  N.,  R.  9  W.,  at  mouth  of  Canoe  Creek,  at  north 
end  of  Quinault  lAke,  at  Quinault  post  office,  35  miles  north  of  Hoquiam,  Grays 
Harbor  County. 

Drain AOB  area. — 273  square  miles  (measured  on  map  of  Oiympia  National  Forest). 

Records  available. — October  29, 1911,  to  September  30,  1915. 

Qaoe. — ^Vertical  staff  in  two  sections,  on  right  bank  of  Canoe  Creek  400  feet  above 
mouth;  read  twice  daily  to  hundredths  by  A.  V.  Higley .  Gage  read  October  29, 
1911,  to  December  31, 1912,  was  at  Ingram  Hotel  on  the  south  shore  of  lake,  at 
datum  1.05  foot  lower.  All  gage  heights  have  been  corrected  to  datum  of 
present  gage. 

IhscHAROB  MEASUREMENTS. — ^Made  from  boat  or  from  cable  half  a  mile  below  outlet 
of  lake  and  about  4  miles  below  gage. 
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Channel  and  control. — Stream  bed  compoeed  of  boulden.  Oontrol  practically 
permanent.  Left  bank  high  and  wooded;  not  subject  to  overflow;  right  bank 
low  and  wooded;  overflowed  at  about  gage  height  18  feet.  Zero  flow  would 
occur  at  gage  height  —2.0  feet,  as  determined  August  18, 1915. 

Extremes  of  discharge. — ^Maximimi  stage  recorded  during  year,  9.9  feet  at  7  a.  ui . 
October  19  (dischaige,  16,000  second-feet);  minimum  stage  recorded,  0.10  ''x>t 
at  7  a.  m.  and  5  p.  m.,  September  30  (discharge,  400  second-feet). 

1911-1915:  Maximum  stage  recorded,  16.3  feet  at  8  a.  m.  January  6,  1914  (dis- 
chaige,  32,500  second -feet);  minimum  stage  recorded  September  30, 1915. 

Winter  Flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation. — ^Natural  storage  in  Quinault  Lake.  ,^ 

Accuracy. — Results  good. 

Disdiarge  measurements  of  Quinault  River  at  Quinault  Lake,  TTcuA.,  during  the^^ 

endrntj  Sept.  SOy  1915, 

[MadebyA.H.  Tuttle.] 


Date. 


Mayas.. 

Aug.  18. 


Feet. 

4.82 

.62 


Dte- 
charge. 


5,220 
545 


Date. 


Aug.  18.. 
Sept.  23. 


Feet. 

a52 

.22 


Dis- 
oharge. 


466 


Date. 


Sept.  28. 


Feet. 
a22 


r 


4» 


Daily  discharge ^  in  Becond-feet^  of  Quinault  River  at  Quinault  Lake,  Wash.  ^  for  th*    *tor 

ending  Sept.  SO,  1915. 


Day. 


Got. 


Nov. 


Dec. 


Jan.      Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1,490 
1,490 
1,490 
1,400 
1,400 

1,220 
1,180 
1,140 
1,0Q0 
1,490 

1,970 
2,670 
3,990 
3,710 
3,040 

3,710 
9,470 
13,100 

19 15,500 

20 12,000 


1.. 
2.. 
3. 
4.. 
5.. 

6.. 
7.. 
8., 
9.. 
10.. 

11.. 
12., 
13., 
14., 
16.. 

16.. 
17., 
18. 


21.. 
22., 
23.. 
24.. 
25.. 

26., 
27.. 
28.. 
29.. 
30.. 
31.. 


8,440 
6,210 
4,890 
3,300 
3,170 

8,170 
2,980 
2,800 
2,620 
2,430 
2,910 


6,700 
10,900 
11,200 
9,680 
7,840 

6,380 
6,530 
4,890 
6,370 
4,730 

4,730 
4,730 
5,370 
5,370 
4,430 

8,850 
3,990 
2,910 
2,910 
3,670 

3,710 
3,430 
3,570 
2,910 
4,130 

4,130 
4,280 
6,370 
6,050 
4,580 


4,280 
3,990 
3,710 
3,300 
3,040 

2,670 
2,430 
2,310 
2,190 
1,970 

1,770 
1,670 
1,580 
1,490 
1,490 

1,400 
1,310 
1,220 
1,180 
1,140 

1,100 
1,020 
1,020 
980 
1,020 

1,100 
1,220 
1,310 
1,310 
1,400 
1,670 


1,770  , 
3,300 
4,580 
4,280  ' 
3,570  I 

3,040 
2,670 
3,170 
3,170 
8,170 

4,280 
4,730 
3,990 
3,860 
3,430 

2,910 
2,550 
2,310 
2,190 
2,080 

1,870 
1,770 
1,670 
1,580 
1,490 

1,400 
1,310 
1,310 
1,220 
1,180 
1,310 


1,670 
1,870 
1,970 
1,970 
2,190 

3,040 
3,570 
3,300 
2,910 
2,790 

2,550 
2,310 
2,250 
2,190 
1,970 

1,970 
2,190 
2,190 
1,970 
1,970 

1,670 
1,770 
1,870 
1,970 
2,550 

2,550 
2,430 
2,310 


2,080 
1,870 
1,770 
1,770 
1,670 

1,770 
1,770 
1,670 
1,580 
1,490 

1,490 
1,490 
2,310 
2,910 
7,280 

6,920 
6,370 
5,210 
4,890 
4,730 

3,170 
3,300 
3,300 
3,040 
2,790 

2,430 
2,190 
2,080 
2,190 
2,650 
2.790 


6,740 
14,300 
13,100 
9,050 
6,740 

4,730 
4,890 
4,680 
3,990 
8,670 

8,710 
3,040 
4,890 
3,430 
8,170 

8,170 
2,790 
2,790 
2,550 
2,430 

2,560 
2,430 
2,310 
2,080 
1,970 

1,970 
1,870 
1,770 
1,670 
1,770 


1,670 
1,580 
1,490 
1,490 
1,490 

1,670 
1,670 
1,770 
1,770 
2,190 

2,790 
2,910 
2,670 
2,660 
2,430 

2,190 
2,080 
2,190 
2,310 
2,480 

2,430 
2,430 
2,430 
2,650 
8,430 

4,580 
4,890 
6,370 
6,370 
8,710 
3,040 


2,910 
2,670 
2,650 
2,310 
2,310 

2,430 
2,430 
2,310 
2,080 
1,970 

1,870 
1,770 
1,670 
1,670 
1,680 

1,680 
1,680 
1,680 
1,490 
1,490 

1,400 
1,810 
1,810 
1,810 
1,810 

1,310 

};S 

1  180 
1,180 


1,220 
1,220 
1,310 
1,220 
1,290 

1,220 
1,140 
1,140 
1,140 
1,100 

1,090 
1,060 
1,060 
1,060 
1,060 

1,060 
1,100 
1,060 
1,020 
946 

945 
945 
875 
876 
840 

840 
80S 
806 
806 
806 
806 


770 
740 
740 
740 
740 

710 
660 


600 
600 
676 
676 

676 
675 
660 
650 
650 

676 
675 
676 
676 
675 

650 
660 
680 
680 
630 
630 


5to 


5!n 

530 

sao 

B90 
575 
550 

660 

sao 

SIO 


470 
470 


445 


415 
41  i 
415 
40r> 
400 


NoTS.^Discharce  ascertained  from  rating  curve  well  defined  between  400  and  12,000  seoond-leet.  __ 
corded  Rage  heights  apparently  in  error  Oct.  27-30;  discharge  Mtimated.  Diaebaife  interpolaled,  for  lue* 
of  gage  reading,  Feb.  13. 
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Monthly  diicharge  o/QuirknuU  River  at  QuinauU  Lake,  Wash.  ^  for  the  year  ending  Sept,  SO^ 
'  -  1915. 

(Drainage  area,  273  square  miles.) 


Honlh. 


Discharge  in  second-feet. 


Ifinlmnin. 


Mean. 


Per 

square 
mile. 


Run-off. 


Depth  In 

inches  on 

drainage 

area. 


Totalln 
acre-feet. 


Aoco- 
racy. 


October 

NoTember 

December 

January 

F'^hruary 

* '     h 

'  ,,a\ 

^^i 

•    \A 

V 

'iglJSt 

tptember 

^j^f  The  year 

flftU 


15,600 
11,200 
4,280 
4,730 
3. 070 
7,280 
14,300 
5,370 
2.910 
1,310 
770 
600 


1,060 

2,910 

980 

1,180 

1,670 

1,490 

1,670 

1,490 

1,180 

805 

630 

400 


4,060 
6,170 
1,850 
2,620 
2,280 
2,900 
4,140 
2,630 
1,770 
1,020 
610 
490 


14.8 
18.9 
6.78 
9.60 
8.35 
10.6 
15.2 
9.63 
6.48 
3.74 
2.23 
1.79 


17.06 
21.09 
7.82 
11.07 
8.70 
12.22 
16.96 
11.10 
7.23 
4.31 
2.57 
2.00 


249, 
308, 
114, 
161, 
127. 
178, 
246, 
162, 
106, 
62, 
37. 
29, 


15,500 


400 


2,460 


9.01 


122.13 


1,780,000 


i 


PTJGET  S0X7ND  BASINS. 
FUYAIXirP  BZVEB  NBAB  XLICTROIT,  WASH. 


Lr .  ATiON.— In  the  NE.  {  NW.  J  see.  3,  T.  16  N.,  R.  6  E.,  1,000  feet  above  intake  of 
'^  '^  Tuget  Sound  Traction,  light  &  Power  Co.*b  flume,  one-fourth  mile  below  Mowich 

River,  and  10  milee  east  of  Electron,  in  Pierce  County. 

DBAINA.QE  AREA. — ^91  square  miles  (measured  on  Plate  IV,  Water-Supply  Paper  313). 
Records  available. — January  1,  1909,  to  September  30,  1915. 
.^\GE. — Friez  water-stage  recorder  attached  to  downstream  side  of  left  abutment  of 
iiid     gaging  bridge,  1,000  feet  above  intake. 
Discharge  iceasursments. — Made  from  footbridge  at  gage. 
C!hannel  and  control. — Laige  boulders,  gravel,  and  sand;  shifting  at  all  stages, 

owing  to  steep  gradient  and  laige  amount  of  glacial  silt  in  water, 
f  ZTRBME8  OF  DISCHARGE. — Maximum  stage  during  year,  from  water-stage  recorder, 
^      3.25  feet  at  10  p.  m.  November  2  (discharge,  2,070  second -feet).    Minimum  dis- 
charge estimated  at  112  second-feet  December  24,  during  period  of  ice  affect. 

1909-1915:  Maximum  stage  recorded,  4.6  feet  November  10,  1910  (dischaige, 
3,200  second-feet).    Minimum  discharge  on  December  24, 1914. 
Winter  plow. — Stage-discharge  relation  slightly  affected  by  ice;  flow  estimated 

from  observer's  notes  and  records  of  precipitation  and  temperature. 
DrvsRSiONS. — None  above  station. 
Regulation. — None. 
Accuracy. — Results  excellent,  except  for  period  in  which  ice  affected  stage-discharge 

relation. 
CooPERAnoN. — Record  of  gage  heights  and  discharge  ^measurements  furnished  by 
Puget  Soxmd  Traction,  Light  &  Power  Co. 
106921^— 18— wsp  412 2 
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Discharge  TruasuremenU  of  Puyallup  River  near  Electron,  Wash.,  during  the  year  ending 

Sept,  30, 1915. 


Date. 

Made  by- 

Oace 
hei^it. 

Dis- 
charge. 

Date. 

Made  by- 

Oase 
h^t. 

Dla- 
chaig6. 

Feet. 

'"■A 

Fta. 

aee.-n. 

Oct.     8 

Barber  and  ^  Vaite. . . . . . 

0.74 

Mar.  22 

Barber  and  Waite 

0.96 

324 

22 

do 

.97 

338 

Apr.    2 

do 

2.93 

1,730 

Nov.    7 

do 

1.53 

649 

20 

do 

1.03 

325 

24 

do 

1.34 

509 

May     7 

do 

.97 

298 

Dec.    7 

...v.do 

.69 

207 

24 

do 

1.04 

324 

29 

do 

.49 

150 

June    3 

do 

1.37 

513 

Jan.     8 

do 

.95 

204 

24 

do 

1.29 

484 

25 

do 

.59 

177 

July    7 

do 

1.50 

071 

Feb.  12 

do 

.61 

181 

25 

do 

1.34 

517 

23 

do 

.50 

160 

Aug.    6 

do 

1.72 

751 

Mar.    6 

do 

.57 

173 

24 

do 

2.01 

936 

12 

do 

.49 

162 

Sept.  6 

do 

1.10 

304 

12 

Hartson  and  Barber. . . 

.49 

163 

24 

do 

.86 

220 

Daily  discharge,  in  second-feet,  of  Puyallup  River  near  Electron,  Wash,,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 


1. 
2. 
3, 
4 
5. 

6. 
7. 
8. 
9. 
10 

11. 
12. 
13. 
14 
15. 

16 
17 
18 
19 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Oct. 


278 
322 
259 
232 
235 

248 
252 
252 
259 

448 

428 
814 
648 
557 
520 

501 
556 
620 
702 
520 

413 
359 
327 
309 
293 

285  I 
281 
273  1 
302  I 
435  I 
344 


Nov. 


622 

884 

1,540 

1,220 

1,140 

954 
702 
563 
551 
496 

924 
862 
1,530 
946 
661 

532 
450 
413 
402 
1,200 

815 
661 
532 
502 
456 

440 
373 
340 
317 
296 


Dec. 


280 
262 
248 
231 


212 
207 
204 
198 
190 

183 
175 
163 
154 
148 

141 
137 
133 
128 
122 

124 
122 
113 
112 
124 

190 
183 
180 
159 
166 
193 


Jan. 


249 
212 
231 
204 
190 

196 
198 
285 
238 
246 

321 
262 
248 
255 
244 

212 
198 
198 
207 
212 

209 
201 
201 
196 
185 

180 
173 
173 
173 
171 
190 


Feb. 


285 

218 
209 
188 
266 

273 
244 
231 
244 
222 

207 
193 
185 
180 
178 

178 
198 
193 
171 
168 

171 
163 
163 
176 
193 

171 
171 
180 


Mar.  Apr. 


173 
166 
101 
224 
193 

185 
183 
175 
173 
175 

166 
161 
161 
260 
445 

330 
300 
321 
273 
258 

273 
313 
340 
313 
269 

244 
231 
248 
284 
280 
248 


683 

1,660 

1,320 

882 

621 

508 
520 
418 
378 
359 

378 
403 
368 
321 
313 

340 
378 
398 
383 
354 


241 
241 
234 

238 
248 
269 
288 
241 


May. 


218 
222 
234 
225 
241 

276 
335 
359 
490 
436 

317 
266 
255 
251 
231 

225 
320 
405 
340 
330 


292 
288 
335 
340 

378 
807 
1,280 
788 
505 
558 


June. 


578 
675 
545 
506 
576 

589 
538 
502 
373 


350 
330 
354 
363 
403 

418 
383 
359 
393 
393 


450 
508 
481 
398 

420 
468 
413 
472 
576 


July. 


681 
808 
860 
800 
681 

810 
635 
709 
538 
445 

403 
431 
429 
4G1 
445 

641 
749 
570 
576 
725 

922 
791 
695 


5«2 
514 
534 
570 
635 
715 


Aug. 


746 
890 
789 
588 

650 

709 
582 
561 
584 
672 

681 
628 
605 
673 
694 

661 
589 
610 
729 
808 

833 
954 
922 
905 
835 

922 
800 
748 
896 
794 
479 


Sept. 


424 
338 
413 
506 

3S4 


209 
374 
305 
342 

247 
278 
210 
194 
244 

290 
345 
364 
359 
334 

331 
290 
243 
239 
264 

278 
232 
204 
224 


Note.— Discharge  ascertained  as  follows:  Oct.  1  to  Nov.  12,  from  rating  curve  well  defined  between  200 
and  900 second-feet;  Nov.  13  to  Aug.  2d,  from  ratine  curve  well  defined  between  135  and  1.400  second-feet: 
Aug.  30  to  Sept.  30,  from  rating  curve  well  defined  Mtween  200  and  900  second-feet.  Discnarge  estimated 
because  of  ice  Dec.  12-26,  as  in  table. 
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Monthly  discharge  of  Puyallup  River  ntar  Electron,  Wash.y  for  the  year  ending  Sept. 

SO  1915. 

[Drainace  area,  01  square  mfln.) 


M<r\th. 


Discharge  in  second-feet. 


lCa3uiuti]&a 


Mean. 


Per 
square 


Run-off. 


Indies  on 
drainage 


Total  in 
acre-feet. 


Accu- 
racy. 


October 

November 

December 

January 

February 

Maroh 

June 

July 

August 

September 

The  year 


814 

1,540 

380 

321 

285 

445 

1,600 

1,280 

075 

922 

954 

500 


200 
112 
171 
103 
101 
234 
218 
330 
403 
470 
194 


300 
715 
174 
215 
201 
343 
451 
385 
452 
035 
727 
300 


4.88 
7.80 
1.01 
2.30 
2.21 
2.07 
4.90 
4.23 
4.07 
0.06 
7.00 
3.30 


5w05 
8.77 
2.20 
2.72 
2.30 
3.08 
5w53 
4.88 
&54 
8.05 
0.21 
3.68 


iOO 
iOO 

fOO 

no 
no 
no 
no 

no 

00 

no 

no 
no 


1,060 


112 


400 


4.40 


01.01 


200,000 


PUYAIXTTP  BIVXB  AT  ALDBBTOH,  WASH. 

Location. — On  township  line  between  sec.  25,  R.  4  E.,  and  sec.  30,  R.  5  E.,  T.  20 
N.,  at  county  bridge  No.  78, 1}  miles  above  Stuck  River,  1  mile  north  of  Alderton, 
in  Pierce  County. 

Drainage  area. — 410  square  miles  (measured  on  drainage  map  published  in  Water 
Supply  Paper  313). 

Records  available.— November  20,  1914,  to  September  30,  1916. 

Gage. — ^Vertical  staff  attached  to  downstream  side  of  north  pier  of  county  bridge, 
right  bank;  read  once  daily  to  hundredths  by  the  following  observers:  Novem- 
ber 20,  1914,  to  August  15, 1915,  E.  W.  MacMorran;  August  16,  to  September  30, 
Mrs.  E.  W.  MacMorran. 

Discharge  measurements. — ^Made  from  bridge  at  gage. 

Channel  and  control. — Composed  of  silt  and  gravel;  shifting  at  all  stages.  Right 
bank  subject  to  overflow  at  about  gage  height  8  feet;  left  bank  high,  not  subject 
to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.2  feet  at  8  a.  m. 
May  28  (dischaige,  4,690  second-feet);  minimum  stage  recorded,  1.90  feet  Decem- 
ber 22  and  24,  September  29-^  (dischaige,  390  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — None. 

Regulation.— The  operation  of  Puget  Sound  Traction,  Light  A  Power  Co.*s  hydro- 
electric plant  at  Electron  does  not  materially  affect  the  stage,  pondage  available 
is  small. 

Accuracy. — ^Results  excellent.    Slight  diurnal  fluctuation  during  summer  months. 

Cooperation. — Gage-height  record  and  results  of  frequent  discharge  measurements 
furnished  by  Inter-County  River  Improvement  Commission  of  King  and  Pierce 
counties. 
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Discharge  metuurOnenta  of  Puyallup  River  at  AlderUm^  Wash.,  during  the  years  ending 

Sept,  SO,  191Jhl5. 


Date. 

ICade  by- 

belSBt. 

DIs- 
oharge. 

Date. 

ICadeby- 

Gace 
b^t. 

DIfl. 
chares. 

1913-14. 
Fob.  19 
38 
Mar.  81 
June  13 

Parker  and  Roberts. . . . 
Anderson  and  PhUltps. 
Anderson  and  Bullard. 

Anderson  and  Snther- 
land 

Ftet, 
3.77 
8.08 
3.81 
8.00 

8.60 
8.03 

3.74 
3.86 

1,U0 
1,870 
1,170 
i;830 

1.970 
1,890 

1,150 
733 

1914-16 
Deo.    18 

Apr.    8 

9 

9 

38 

June    4 

80 

Aug.  17 

Sept.  16 

E.LAndenQQ 

Anderson  and  Roberts. 
Parker  and  Anderson. . 
Anderson  and  Bullard. 

1.96 
3.60 
X48 
4.67 
8.02 
8.08 
3.84 
8.16 
3.76 
3.71 
3.06 

8te,^ 

1,010 
860 

?;SI 

1914-15. 

E.I.Anderson 

1,650 
1,170 

Nov.  10 

Hartson and  Hurray... 

Murray  and  Tuttle 

O.  O.  Murray 

19 

B.I.  Anderson 

Anderson  and  Suther- 
land  

80 

J.  T.  Hartson 

'•SS 

O.  O,  Murray 

Deo.    8 

E.  I.  Anderson 

Daily  discharge,  in  second-feet y  of  Puyallup  River  at  Alderton,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Nov. 

Doc. 

J.n. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

Aug. 

Sept. 

1  • 

960 
990 
980 
880 
830 

780 
780 
735 
650 
610 

610 
610 
630 
630 
630 

460 
460 
460 
436 
610 

650 
390 
436 
390 
426 

630 
600 

990 
735 
890 
890 

880 

930 

930 

1,040 

1,040 

960 

960 

1,440 

1,630 

1,690 

1,620 
1,820 
1,560 
1,560 
1,440 

1,300 

1090 

960 

930 

930 

030 
830 
736 
736 
736 

690 
670 
610 
610 
610 
650 

690 
690 
780 
090 
600 

780 
780 
780 
690 
780 

790 
690 
690 
690 
610 

610 
610 
610 
610 
610 

610 
610 
610 
630 
690 

690 
670 
610 

090 
660 
690 
600 
880 

735 
735 
736 
736 
660 

610 
610 
610 
600 
1,200 

1,440 
1,M0 
i;260 
1,090 
960 

980 

980 

1,300 

1,090 

960 

830 
736 
690 
690 
890 
890 

830 

3,990 
3,900 
3,160 

1,790 
1,660 
1,670 
1,360 
1,290 

1,170 
1,370 
1,290 
1,090 
i;080 

970 
1,020 
1,150 
1,090 

030 

890 
800 
740 
710 
750 

680 
670 
600 
735 
780 

690 
690 
690 
680 
660 

610 

736 

990 

1,040 

1,300 

1,090 
890 
780 
830 
736 

690 
690 
780 
930 
960 

880 
880 
880 
890 
960 

1,000 
1,300 
4,690 
3,610 
1,950 
1,500 

1,690 
3,310 
1  950 
1,630 
1,500 

1,600 
1,440 
1880 
1,320 
1,090 

1,040 
960 
990 
960 

1,040 

1,000 

1,090 

990 

960 

960 

960 

990 

1,090 

1,200 

960 

960 

030 

1,090 

1,090 

1,090 

1,440 
1,320 
1,140 
1,200 
1,360 

1,440 
1,360 
1,140 
1,200 
1,300 

1,330 
1,090 
1  040 
1,140 
1,320 

1,440 
1,600 
1.440 
1,500 
1,440 

1,330 
i;330 
1,300 
1,140 
1,560 
1,090 

780 

3 

eoo 

3 

000 

4 

880 

5 

830 

6 

eoo 

7 

630 

g 

^ 

610 

9 

780 

10 

MO 

11  

530 

13 

780 

13 

610 

14 

400 

15 

400 

16 

400 

17 

670 

18 

090 

19 

600 

30 

3,510 

2,750 
3,310 
1,830 
1,560 
1,440 

1,560 
1,440 
1,330 
1,200 
1,140 

780 

21 

650 

23 

610 

23 

570 

34 

460 

26 

460 

36 

690 

27 

610 

28 

460 

29 

890 

80 

390 

81 

Note.— Discharge  ascertained  from  rating  curve  well  defined  between  600  and  ^,000  second-iset.  except 
that  for  Apr.  4-27,  which  was  determined  by  methods  devised  for  shifting  control.  Discharse  estmiAtea^ 
for  hick  of  gage  readings,  by  comparative  hydrograph  with  Puyallup  River  at  PnyaUu^,  Wash.,  July  1-81, 
1,380  secondlwt;  Aug.  i-<  1,430  seoond-toet.  ^      »-,  ,  -v        , 
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Monthly  ducharge  ofPuyallup  River  at  AlderUm^  W<uh.  Jot  the  year  ending  Sept.  SOy  1915. 
[Draizutge  area,  410  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


TlflntrH^n^, 


Mean. 


Per 
square 


Run-ofl. 


Depth  In 

inolieson 

drainage 

area. 


Total  in 


Aeon 
raoy. 


NoTember2&^. 

December 

January 

Fsbmary 

March 

^:::::::::::: 

June 

July 

August 

September 


The  period. 


8,610 
980 

i.sao 

780 
1,440 
3,000 
4,600 
3,210 


1,140 
800 
570 
630 
610 
670 
610 
030 


880 


1,040 
300 


1,810 

667 

1,040 

671 

865 

1,830 

1,000 

1,210 

1,380 

1,310 

607 


4.41 
1.60 
2.54 
1.64 
2.11 
8.24 
2.66 
2.06 
8.37 
8.20 
1.48 


1.80 
1.84 
2.03 
1.71 
2.43 
8.62 
8.07 
8.20 
8.88 
3.60 
1.65 


80,600 
40,400 
64,000 
37,300 
53,200 
79,100 
67,000 
72,000 
84,800 
80,600 
86,100 


654,000 


FUTALLUP  UVUt  AT  FVTALLUP,  WASH. 

Location.— In  sec.  21,  T.  20  N.,  R.  4  E.  Willamette  meridian,  1,000  feet  upstream 
from  Puget  Sound  Electric  Co.'s  railway  bridge,  1  mile  north  of  Puyallup,  1  \  miles 
below  mouth  of  Stuck  River,  in  Pierce  County. 

Drain AOB  area. — 914  square  miles  (measured  on  drainage  map  published  in  Water- 
Supply  Paper  313). 

Records  ayailablb.— May  1,  1914,  to  September  30,  1915. 

Gage. — Stevens  water-stage  recorder,  in  wooden  shelter,  attached  to  pile  wing  wall, 
1,000  feet  upstream  from  Puget  Soimd  Electric  Co.'s  railway  bridge. 

Discharge  measurements. — ^Made  from  cable  1,200  feet  below  gage. 

Channel  and  control.— Stream  bed  at  gage  and  cable  composed  of  very  light, 
alluvial  silt;  shifting  at  all  stages.    No  well-defined  control. 

Extremes  op  discharge.— 1914-15:  Maximum  stage  recorded,  26.60  feet,  as  indi- 
cated by  vertical  line  on  gage-height  chart  during  period  when  clock  was  not 
running,  probably  on  November  3,  1914,  as  shown  on  a  comparative  hydrpgraph 
(discharge,  9,390  second  feet);  minimum  stage  recorded,  20.90  feet  at  5  a.  m. 
December  21, 1914  (discharge,  1,040  second-feet). 

Winter  flow.— Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — ^Water  for  two  hydroelectric  plants,  both  owned  by  the  Puget  Sound 
Traction,  light  &  Power  Co.,  is  diverted  above  this  station.  Water  for  Electron 
plant  is  diverted  from  Puyallup  River  11  miles  above  Electron  into  an  equalizing 
basin  of  185  acre-feet  capacity  and  is  returned,  after  use,  directly  to  the  river. 
Water  for  plant  at  Dieringer  is  taken  from  White  River  near  Buckley,  is  stored  in 
Lake  Tappe  (capacity,  51,000  acre-feet),  and  after  use  ia  returned  to  Stuck  River, 
which  now  carries  the  natural  flow  of  White  River. 

Regulation. — See  *  *  Diversions. '  * 

Accuracy. — Results  good  except  for  periods  in  which  gage  was  not  read.  Diurnal 
fluctuation  during  the  low^water  season  is  due  to  melting  glaciers  and  regulation 
for  power  plants. 

Cooperation. — Gage-height  record  and  some  discharge  measurements  furnished  by 
Inter-County  River  Improvement  Commission  of  King  and  Pierce  counties. 
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Dudiarge  meantremenU  of  Puyallup  River  at  Puyallup,  WaA.t  during  the  years  ending 

Sept  SO,  191JhU. 


Date. 

Made  by- 

hei^t. 

Dis- 
<Aiarge. 

Date. 

Made  by- 

A. 

DI»- 
chaife. 

1913-14. 
Feb.  19 
May  15 

July  10 

Aug.| 

Parker  and  Collier 

Parker  and  Brown 

I.  L.  Collier 

Feet. 
23.28 
25.39 
23.61 
22.74 
22.08 
22.04 
21.88 
22.16 

25.04 
23.40 
21.72 

5,030 
2,870 
2,160 
1,810 
1,770 
1,800 
i;920 

6.180 
3.130 
1,490 

1914-15. 
Mar.  5 
Apr.    3 

27 
May  17 
June    4 

15 
July     1 

15 
Aug.    3 

16 
Sept.    2 

15 

Parker  and  Anderson.. 
Hartson  and  Murray. . . 

do 

Murray  and  Hartson. . . 

Murray  and  TuUle 

O.  L.  Parker 

Feet. 
22  12 
26.51 
22.28 
22.36 
23.70 
33.12 
23.23 
22.93 
23.60 
22.52 
22.12 
21.57 

See.-fi. 
1.600 
8,330 
1,700 

do 

J.T.  Hartson 

1.870 
3.230 

do 

Paricer  and  Hartson.. . . 
Parker  and  TuUle 

Hartson  and  Tuttle 

Hartson  and  Collier .... 
Hartson  and  Murray .. . 

2,500 

Sept.  16 

0. 0.  Murray 

2.500 

J.  T.  Hartson 

2.300 

O.  O.  Murray 

2,930 

1914-15. 

J.T.  Hartson 

2,040 

Nov.    4 
9 

do 

O.  Q.  Murray 

1.680 
1.360 

Dec.  15 

Daily  discharge,  in  second-feet,  of  Puyallup  River  at  Puyallup,  Wash.,  for  the  years  ending 

Sept.  SO,  191Jhl5. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 
1614. 

May 

Juna 

July 

Aug. 

Sept. 

1014. 

1 

3,070 

3,510 

2,970 

2.150 

1,500 

17 

3.750 

4,370 

2.520 

2.150 

1.580 

2 

3.290 

4,110 

3.180 

2.090 

1,690 

18 

3,510 

3,870 

2.600 

2,150 

2.100 

3 

3,/50 

4,110 

3,180 

2.000 

1,800 

19 

3,510 

8.750 

2,600 

2.130 

2.400 

4 

3,750 

3,510 

3,180 

2,220 

1.730 

20 

8,400 

3.400 

2,780 

1.800 

2,000 

5 

3,400 

2,970 

2,600 

2,000 

1,500 

21 

8,510 

2,870 

2.300 

1,860 

1.910 

6 

3,290 

2,000 

2,520 

2,220 

1,510 

22 

8.750 

2,780 

2,220 

1,810 

1,030 

7 

3,180 

2,870 

2,780 

2,090 

1,520 

23 

3,750 

2,520 

2.220 

1,760 

1.510 

8 

2,870 

3,510 

2,870 

2,000 

1,520 

24 

8.870 

2,480 

2.220 

1,780 

1,510 

9 

2,970 

3,510 

2,870 

2,030 

1,530 

26 

3,870 

3,510 

2,220 

1,760 

1,740 

10 

2,870 

3,070 

2,780 

1.970 

1,440 

26 

3,510 

3,200 

2,000 

1,810 

1.580 

11 

8,070 

2,970 

2,780 

1,970 

1,510 

27 

3,290 

3,180 

1,970 

1.810 

1.440 

12 

3,070 

2,970 

2,870 

2,030 

1,480 

28 

3.070 

2.540 

2,030 

1,760 

1.370 

13 

4,110 

3,290 

2,970 

2,000 

1,340 

29 

2,970 

2,600 

1,970 

1,760 

1.370 

14 

4,?80 

3,290 

2,780 

2,000 

1,550 

80 

2,870 

2,090 

2.030 

1.740 

1.370 

15 

5,060 

3,750 

2,690 

2,000 

1.980 

81 

2,870 

2,000 

1,680 

16 

4,500 

4,060 

2,520 

1,970 

1,740 
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Daily  discharge  ^  in  second-feet  ^  of  Puyallup  River  at  PuyaUup^  Wash,^  for  the  years  ending 
Sept.  SO,  191i-26—CoutiDued. 


Dv. 


Oct.     Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1914-15. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1,370 
1,480 
1,440 
1^2S0 
1,280 

1,310 
1,310 
1,310 
1,580 
2,070 

2,980 
2,Q60 
2,680 
2,100 
1,95U 

1,960 
1,660 
1,860 
2,450 
2,150 

2.000 
1,000 
1,840 
1,820 
1,800 

1,800 
1,790 
1,770 
1,770 
2,000 
2,300 


3,150 
6,000 
8,800 
6,000 
7,370 

7,590 
5,570 
4,420 
3,340 
3,740 

4,260 
4,830 
7,310 
6,200 
6,570 

4,830 
4,310 
8,980 
3,670 
5,920 

6,960 
4,830 
4,480 
3,980 
3,900 

3,980 
3,740 
2,590 
2,190 
2,190 


2,090 
2,040 
1,960 
1,860 
1,820 

1,660 
1,660 
1,700 
1,700 
1,620 

1,620 
1,540 
1,400 
1,440 
1,510 

1,480 
1,440 
1,440 
1,440 
1,310 

1,290 
1,370 
1,370 
1,440 
1,280 

1,500 
1,510 
1,720 
1,660 
1,620 
1,800 


1,860 
1,960 
2,020 
2,190 
2,000 

2,040 
2,000 
2,690 
2,800 
2,440 

2,970 
3,000 
2,950 
2,880 
2,580 

2,290 
2,040 
2,000 
1,940 
1,890 

1,840 
1,750 
1,670 
1,510 
1,540 

1,580 
1,500 
1,530 
1,490 
1,440 
1,340 


1,560 
1,610 
1,610 
1,640 
1,690 

1,880 
1,620 
1,590 
1,580 
1,620 

1,570 
1,500 
1,490 
1,350 
1,340 

1,380 
1,440 
1,480 
1,380 
1,380 

1,280 
1,340 
1,340 
1,340 
1,410 

1,380 
1,340 
1,280 


1,340 
1,380 
1,380 
1,540 
1,590 

1,480 
1,410 
1,410 
1,410 
1,380 

1,380 
1,340 
1,310 
1,340 
2,000 

2,450 
2,050 
1,960 
1,790 
1,590 

1,480 
1,590 
1,830 
1,920 
2,050 

1,870 
1,710 
1,520 
1,630 
1,870 
1,870 


2,040 
6,170 
8,040 
6,260 
4,940 

4,070 
3,990 
3,750 
3,170 
2,850 

2,730 
2,790 
2,850 
2,620 
2,450 

2,450 
2,560 
2.500 
2,560 
2,620 

2,400 
2,210 
2,060 
1,920 
1,750 

1,710 
1,710 
1,710 
1,870 
1,870 


1,710 
1,590 
1,670 
1,630 
1,630 

1,670 
1,790 
1,920 
2,100 
2,620 

2,500 
2,190 
2,050 
2,000 
1,870 

1,710 
1,790 
2,190 
2,240 
2,190 

2,060 
2,000 
1,960 
2,000 
2,140 

2,140 
2,710 
6,410 
4,760 
3,600 
3,240 


2,500 
2,790 
2,980 
2,450 
2,340 

2,560 
2,450 
2,100 
2,190 
2,240 

2,300 
2,140 
1,920 
2,000 
1,960 

1,960 
2,000 
2,000 
2,140 
2,140 

2,140 
2,340 
2,560 
2,620 
2,500 

2,450 
2,670 
2,910 
2,670 
2,240 
1,920 


1,710 
1.590 
1,550 
1,670 
1,480 

1,380 
1,410 
1,520 
1,590 
1,410 

1,340 
1,410 
1,380 
1,310 
1,250 

1,280 
1,350 
1,420 
1,440 
1,410 

1,440 
1,380 
1,340 
1,340 
1,190 

1,340 
1,280 
1,280 
1,250 
1,480 


NoTB.— DisdiargB  anotained  as  follows:  May  1  to  Aug.  28, 1014.  from  a  rating  ounre  well  defined  between 
1,700  and  5,500  seoond-feet;  Aug.  29  to  Sept.  20, 1914,  by  methods  devised  for  shirting  control;  Sept.  21 ,  1914 , 
to  Jan.  8, 1915,  from  rating  curve  well  denned  between  1,500  and  7,000  seoond-feet;  Jan.  9,  to  Feb.  15, 1915, 
by  methods  devised  for  shifting  control;  Feb.  16  to  Sept.  30, 1915,  from  a  rating  curve  well  defined  between 
l^and  18,000  second-feet;  June  16, 1914,  by  interpolation:  Oct.  13-15.  Oct.  18  to  Nov.  4, 1914,  and  Sept. 
16-19,  1915,  estimated  by  hydrographic  comparison  with  Puyallup  River  near  Electron  and  combined 
flow  of  White  River  and  flume  at  Buckley. 

Monthly  discharge  of  Puyallup  River  at  Puyallup,  Wash.,  for  the  years  ending  Sept,  30, 

1914^15. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


May 

June 

July 

August 

September. 


4914. 


5,060 
4,370 
3,180 
2,220 
2,400 


2,870 
2,480 
1,970 
1,660 
1,340 


3,500 
3,270 
2,560 
1,970 
1,630 


215,000 
195,000 
157,000 
121,000 
97,000 


The  period. 


785,000 


October.... 
November. 
December.. 

January 

February. . . 
March 


1914-15. 


April. 
May. 


June 

July 

August 

September.. 


The  year. 


2,980 
a  8, 800 
2,090 
3,020 
1,880 
2,450 
8,040 
6,410 
3,990 
3,260 
2,980 
1,710 


1,280 
2,190 
1,280 
1,340 
1,280 
1,310 
1,710 
1,590 
2,190 
1,960 
1,920 
1,190 


1,870 
4,820 
1,590 
2,060 
1,480 
1,640 
3,020 
2,320 
2,700 
2,590 
2,330 
1,410 


115,000 
287,000 

97,800 
127,000 

82,200 
101,000 
180,000 
143,000 
161,000 
159,000 
143,000 

83,900 


a8,800 


1,190 


2,320 


1,680,000 


•  Determined  by  hydrographic  comparison  of  records  for  White  River  at  Buckley,  Wash.,  and  Puyallup 
River  near  Electron,  Wash. 
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WEITB  RIVE&  AT  BUOKLEY,  WA8K. 

Location  .—In  the  SE.  J  sec.  34,  T.  20  N.,  R.  6  E.,  at  Northern  Pacific  Railway  bridge 
about  a  mile  northeast  of  Buckley,  in  Pierce  County. 

Drainage  area. — 424  square  miles  (measured  on  PI.  XI,  Water-Supply  Paper  313). 

Records  available.— April  22,  1899,  to  August  31,  1903  (gage-height  record  only 
January  1, 1902,  to  August  31, 1903);  June  8,  1910,  to  December  31,  1911  (records 
June  8,  to  September  30, 1910,  taken  from  observations  on  the  gage  opposite  Mud 
Mountain  about  5  miles  upstream);  Jan iiary  18,  1913,  to  September  30, 1915. 

Gaoe. — Since  January  18,  1913,  Fuller  water-stage  recorder  on  left  bank  at  down- 
stream end  of  concrete  wing  wall  protecting  left  abutment  of  railroad  bridge. 
April  22,  1899,  to  December  31,  1902,  wire  and  weight  gage  on  guard  rail  of  high- 
way bridge  500  feet  above  railroad  bridge;  January  1  to  August  31,  1903,  varioua 
temporary  gages.  October  1,  1910,  to  December  31,  1911,  inclined  staff  bolted 
to  concrete  wing  wall  about  15  feet  above  present  gage,  at  a  datum  0.7  foot  higher. 

Discharge  measurements. — ^Made  from  downstream  side  of  railway  bridge. 

Channel  and  control. — One  channel  at  all  stages;  small  bowlders  and  gravel; 
shifting;  steep  gradient.  Right  bank  low  and  flat;  left  bank  protected  by 
concrete  wing  wall. 

Extremes  of  discharge. — Maximum  estimated  combined  dischaige  of  river  and 
flume  during  year,  from  water-stage  recorder,  4,310  second-feet  at  6  a.  m.  Novem- 
ber 3;  minimum  discharge  (river  and  flume)  for  one  day,  429  second-feet  Sep- 
tember 28-29. 

1899-1901;  1911;  and  1913-15:  Maximum  discharge  14,600  second-feet,  Novem- 
ber 22, 1901;  minimum  discharge  (including  flume)  390  second-feet  October  3-^, 
and  19-26, 1911. 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^White  River  flume  diverts  from  river  about  a  mile  above  gage.  Total 
monthly  discharge  is  computed  from  the  combined  flow  of  river  and  canal. 

Accuracy. — ^Determination  of  daily  discharge  subject  to  considerable  error  for  low- 
water  periods,  for  which  rating  curve  is  not  well  defined.  Record  of  combined 
dischaige  of  river  and  flume  good. 

Cooperation. — ^Records  of  gage  height  and  some  dischaige  measurements  furnished 
by  Puget  Sound  Traction,  Light  &  Power  Co. 

Discharge  meaaureTnents  of  While  River  at  Bxickley,  Wath.,  during  the  year  ending  Sept. 

SO,  1915. 


Date. 

ICideby- 

Gage 
height. 

1 

Dis-  ; 

charge.  ' 

Date. 

Madeby- 

be^t. 

Dis- 
charge. 

Nov.  U 
Dec.    3 

Eeniissoand  Osgood... 

do 

Flaherity  and  Eernisae . 

A.H.Tuttle 

Eernisse  and  Osgood. . . 

Feet. 
6.68 
4.27 
4.42 
7.34 
5.83 

14.2 
21.6 
2,650 
515 

July      6 

Aug.  14 

14 

Sept.  17 

Eernisse  and  Osgood . . . 
A.H.Tuttle 

Feet. 
6.10 
4.50 
4.50 
4.18 

26.6 

Jan.   11 
ySj  26 

do 

Eemisse  and  Osgood... 

25.9 
11.2 
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Daily  discharge^  in  aecond-fut,  of  White  River  at  Buckley,  Wash.,  for  the  year  eroding 

Sept.  SO,  1915. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
21. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


12 
14 
12 
11 
11 

11 

11 

217 

429 

720 

928 

426 

18 

14 

12 

9 
12 
11 
24 
19 

11 
11 
10 
10 
10 

10 
9 
9 
9 
9 
9 


Nov. 


31 

334 

2,320 

2.060 

3,020 

3,020 
2,070 
1,110 
904 
1,160 

827 

996 

1.750 

1.430 

1,990 

1.690 
1,430 
1.320 
1,280 
1,840 

1,830 
1,560 
1,390 
1,280 
1,190 

1,200 
842 
83 
56 
34 


Dec. 


Jan.  Feb. 


Mar. 


14 
14 
14 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
23 
310 

386 
156 
153 
56 
23 

21 

85 

258 

415 

543 

401 
310 
290 
330 
395 
368 


Apr. 


746 
2,380 
2,700 
2,380 
1,900 

1,570 
1,430 
1.280 
1,0R0 
965 

924 
944 
944 
856 
782 

782 
800 
819 
846 
856 

764 
663 
564 

441 
396 

346 
335 
330 
384 
373 


May. 


820 
340 
356 
815 
290 

295 
362 
462 
640 


773 
632 
550 
543 
364 

419 
481 
586 
616 
564 

508 
521 
495 

488 
508 

550 
850 
1,900 
1,570 
1,220 
1,090 


June. 


1,110 
1,060 
1,130 
1,050 
1,070 

1,170 

1,260 

1,140 

976 

875 

755 
705 
755 
764 
738 

800 
810 
713 
655 
600 

503 
671 
764 
755 
655 


773 


598 
564 


July. 


624 
671 
696 
721 
706 

747 


579        342 
308 


543 
373 

340 
542 
465 
423 
526 

600 
486 
445 
553 
566 

650 
680 
503 
526 
470 

429 
384 
353 
384 
433 
429 


Aug. 


435 
489 


353 
390 


262 
232 

230 
156 
28 
26 
26 

61 
215 
180 
164 

51 

384 
288 
303 
318 
248 

252 
502 
721 
442 
20 
17 


Sept. 


15 
11 
10 
11 
11 

11 
10 
12 
17 
11 

11 
11 
11 
10 
10 

10 
11 
10 
10 
10 

10 
10 
10 
9 
9 

10 
10 
9 
9 
9 


NoTB.— Discharge  ascertained  as  follows:  Oct.  1  to  Nov.  6,  and  July  13  to  Sept.  30,  from  rating  curve 
foirly  well  defined  between  60  and  1,200  second-feet;  Nov.  7  to  July  12,  from  rating  curve  well  defined 
between  500  and  3,000  second-feet. 

Monthly  dMiarge  of  White  River  at  Buckley,  Wash.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  hi 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

928 

3,020 

23 

33 

14 

543 

2,700 

1,900 

1,260 

747 

721 

17 

9 

81 

9 

9 

10 

14 

330 

290 

564 

340 

17 

9 

97.7 
1,340 
12.8 
17.4 
11.5 

152 

986 

627 

828 

533 

270 
10.6 

6,010 

79,700 

787 

1,070 

639 

9,850 

58,700 

38,600 

49,300 

32,800 

16,600 

631 

D. 

November 

A. 

Decnnber 

D. 

Jffnarv 

D. 

FwirS;:: ::::::::::::::::::::::::::::::::::::::: 

C. 

I'-rrh 

B. 

April.. 

A. 

iSy!::::::::::::::::::;::::::::::::::::::::::::::: 

A. 

Jmie 

A. 

July 

B. 

Aognst 

B. 

September 

C. 

The  year 

3,020 

9 

406 

294,000 
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Combined  monthly  discharge  of  While  River  and  flume  at  Buckley,  Wiuh.,  for  the  year 

ending  Sept,  30,  1915, 

[Drainage  area,  434  square  mllte.) 


Month. 


October 

November 

December 

January 

February 

March 

Anril 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Total  In 
acre-feet. 

1.000 

439 

667 

1.67 

1.81 

41.000 

3.570 

881 

l,ffO0 

4.25 

4.74 

107,000 

870 

442 

602 

1.42 

1.64 

37,000 

793 

533 

659 

1.65 

1.79 

40.500 

701 

675 

626 

1.48 

1.64 

34,800 

1.260 

647 

873 

2.06 

2.38 

63,700 

3,210 

976 

1..540 

3.63 

4.05 

91.600 

2,560 

905 

1,230 

2.90 

3.34 

75.600 

1,840 

1,170 

1.400 

3.30 

3.68 

83,300 

l,3fiO 

916 

1,150 

2.71 

3.12 

70.700 

1,220 

750 

931 

2.20 

2.54 

57,200 

821 

429 

553 

1.30 

1.45 

32,900 

3,570 

429 

1,000 

2.36 

32.06 

725,000 

Accu- 
racy. 


WEZTB  &IVE&  FLT7MS  AT  BITOKLBY.  WASH. 

Location. — In  sec.  36,  T.  20  N.,  R.  6  E.  Willamette  meridian,  a  quarter  of  a  mile 
below  intake  on  left  side  of  White  River,  three-eighths  of  a  mile  above  Northern 
Pacific  Railway  crossing,  and  1  mile  northeast  of  Buckley,  in  Pierce  County. 

Records  available. — January  18,  1913,.  to  September  30,  1915. 

Gaoe. — Fuller  water-stage  recorder  on  right  side  of  flume,  a  quarter  of  a  mile  below 
intake. 

Discharge  measurements. — ^Made  from  footbridge  across  flume  8  feet  below  gage. 

Channel  and  control.— Formed  by  a  long  section  of  flume  bottom  below  gage. 
Stage-dischaige  relation  i^  affected  by  variable  quantity  of  silt  deposited  near 
end  of  flume  about  three-fourths  of  a  mile  below  gage.  Zero  of  gage  is  at  same 
elevation  as  bottom  of  flume. 

Extremes  of  discharge'. — ^Maximum  stage  during  year  from  water-stage  recorder, 
5:57  feet  from  3  p.  m.  to  5  p.  m.  November  11  (discharge,  1,480  second-feet);  min- 
imum stage  from  recorder,  0.13  foot  from  7  a.  m.  to  1.30  p.  m.  August  27 
(discharge,  6  second-feet). 

1913-1915:  Maximum  stage  recorded,  5.55  feet,  June  8,  1913  (discharge,  1,660 
second-feet ');  minimum  stage  recorded  on  August  27, 1915. 

Winter  flow.— -Stage-dischaige  relation  slightly  a£tected  by  ice  December  11-23; 
flow  estimated  from  study  of  fluctuations  on  record  sheets  and  records  of  maximum 
and  minimum  temperature  at  Weather  Bureau  station  at  intake. 

Diversion  . — ^None. 

Regulation. — Grates  at  intake  of  flume  are  operated  frequently  to  control  flow. 

Accuracy. — Results  good. 

Cooperation. — Records  of  gage  height  and  some  discharge  measurements  furnished 
by  Puget  Sound  Traction,  Light  &  Power  Co. 

1  Estimated  from  rating  curve  poorly  defined  for  high  stages;  probably  about  12  per  cent  high. 
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Diicharge  meamremerUa  of  White  River  flume  at  Buckley  ^  Wash.,  during  the  year  eroding 

Sept.  30,  1915. 


Date. 

ICideby- 

he^t. 

Dls- 

Date. 

Made  by- 

hS^l 

Dis- 
charge. 

Jt^j    6 
22 

Tuttle  and  Eerinsse. . . . 
Osgood  and  Eemisse. . . 
Ecniisseand  Lockiidge. 

Feet. 
2.83 
3.34 
3.28 

Su.'Jt. 
518 
610 
610 

1 

Aug.  7 
Sept.  17 

Tuttle  and  Eemisse 

Eemisse  and  Tuttle 

Osgood  and  Eemisse. . . 

Feet. 
3.22 
3.20 
2.82 

601 
515 

Daily  discharge,  in  second-feet ,  of  White  River  flume  at  Buckley,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

602 
616 
616 
602 
602 

602 
602 
602 
656 
724 

724 
770 
885 
863 
863 

807 
656 
643 
697 
863 

835 
656 
656 
656 
616 

630 
248 
90 
453 
891 
789 

Sept. 

1    

480 
608 
561 
502 
488 

473 

473 

261 

10 

10 

10 
616 
880 
750 
686 

686 
847 
782 
970 
013 

782 
686 
623 
502 
502 

561 
546 
531 
531 
606 
686 

046 
1,140 
1,250 

701 
10 

21 
221 
584 
528 
175 

1,350 

1,350 

1,280 

020 

18 

18 
44 

18 
18 
63 

22 
18 
19 
20 
21 

21 
326 
934 
005 
847 

847 
818 
780 
731 
702 

688 
660 
646 
618 
604 

556 
520 
502 
484 
624 

484 
446 
458 
407 
433 

433 

402 
484 
510 
524 

604 
618 
660 
604 
604 
702 

760 
731 
716 
702 
600 

646 
632 
760 
731 
760 

760 
760 
731 
702 
674 

618 

604 

604 

618. 

632 

618 
578 
501 
578 
537 

624 
624 
550 
537 
524 
537 

501 
678 
578 
564 
578 

674 
632 
632 
660 
688 

660 
632 
632 
601 
678 

578 
604 
632 
591 
578 

501 
601 
564 
578 
688 

632 
632 
674 

674 
646 
646 
760 
731 

716 
716 
702 
674 

688 

660 
646 
632 
760 
847 

876 
005 
905 
005 
847 

876 
005 
005 
767 
578 

578 
664 
678 
678 
537 
637 

664 
501 
510 
610 

4sn 

484 

484 
484 
484 
484 

484 
484 
407 
497 
407 

407 
524 
578 
578 
501 

601 
501 
601 
632 
660 

632 
646 
646 
660 
660 

646 
646 
660 
646 
646 

646 
660 
674 
716 
632 

524 
524 
610 
510 
610 

486 
537 
680 
602 
580 

580 
580 
589 
588 
689 

602 
616 
656 
666 
663 
663 

663 
676 
563 
663 
563 

676 
676 
563 
563 
563 

563 
563 
663 
563 
550 

663 
640 
580 
676 
576 

676 
663 
663 
676 
663 

663 
680 
576 
587 
616 

616 
616 
643 
643 
643 

643 
630 
630 
616 
602 

576 
304 
667 
724 
602 

602 
710 
724 
602 
602 

616 
616 
616 
602 
602 

602 
580 
680 
580 
630 
602 

688 

2 

591 

3     

618 

4 

660 

5  

688 

^     

601 

7 

524 

s  

604 

9 

804 

10  

578 

11 

537 

12      

564 

13 

407 

14     

471 

16 

458 

1« 

484 

17 

524 

18 

550 

19  

650 

20 

637 

21 

650 

22 

524 

23      

610 

24 

484 

25 

484 

26 

484 

27 

458 

28 

420 

29 

420 

30 

433 

81 

Note.— Dischaige  ascertained  from  rating  curves  fairly  well  defined  above  126  second-feet:  Oct.  1;  Oct. 
3  to  Nov.  12;  Nov.  13  to  Hay  15;  Bfay  16  to  Aug.  30;  Aug.  31  to  Sept.  30.  Days  during  which  the  range 
in  stage  exceeded  that  permissible  for  using  the  mean  gage  height  for  the  day  to  obtain  the  true  discharge 
within  2  per  cent,  were  subdivided  and  the  discharge  was  weighted  according  to  the  time  interval  of  sub- 
divided parts.  Discharge  relation  affected  by  Ice  Dec.  11  to  23.  Flow  estimated  from  a  study  of  fluctua- 
tions on  record  sheets  and  maximum  and  mmimum  temperatures  at  Weather  Bureau  station  at  intake. 
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SURFACE   WATER   SUPPLY,  1915,  P^RT  XH — ^A. 


Monthly  dacharge  of  WMte  River  flume  at  Buckley ^  Wash.,  for  the  year  ending  Sept.  SO^ 

1915. 


Month. 


Discharge  in  seoond-feet. 

Run^^ 

(total  in 

Maximum. 

Minimum. 

Mean. 

acre-leet). 

979 

10 

569 

35,000 

1,360 

18 

460 

27,400 

847 

433 

589 

36,200 

760 

524 

642 

89,500 

688 

564 

614 

84,100 

905 

537 

721 

44  300 

660 

484 

554 

33,000 

716 

486 

599 

36,800 

616 

549 

570 

33,900 

724 

394 

614 

37,800 

891 

90 

660 

40,600 

804 

420 

543 

32,300 

1,350 

10 

595 

431,000 

Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


CEDAR  RIVBR  AT  CEDAR  FALLS.  WA8K. 

Location. — In  sec.  4,  T.  22  N.,  R.  8  E.,  below  Cedar  Falls,  in  King  County,  3 J  miles 
below  Cedar  Lake,  and  3(  miles  above  Taylor  Creek. 

Drainage  area. — 83  square  miles  (measured  on  topographic  maps). 

Records  available. — ^April  9,  1914,  to  September  30,  1915. 

Gage. — Stevens  water-stage  recorder  installed  April  8,  1914,  0.7  mile  below  Seattle 
municipal  power  plant  at  Cedar  Falls;  referred  to  inclined  and  vertical  staff  on 
right  bank.    Recorder  inspected  by  G.  H.  Moore. 

Discharge  measurements. — ^Made  from  cable  90  feet  below  gage  or  by  wading. 

Channel  and  control. — Small  bowlders  and  gravel;  likely  to  shift  at  extremely 
high  water.  One  channel  at  all  stages.  Stage  of  zero  flow,  at  about  gage  height 
3.5  feet. 

Extremes  of  discharge. — Maximum  stage  during  period,  from  water-stage  recorder, 
6.65  feet  at  8.30  p.  m.  April  15,  1914  (discharge,  1,160  second-feet);  Tninimnm 
stage,  from  water-stage  recorder,  3.85  feet  at  6.30  p.  m.  August  29, 1915  (diBchaige, 
approximately  3.5  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation. — ^Flow  partly  controlled  by  storage  and  release  of  water  in  Cedar  Lake 
reservoir  to  accommodate  requirements  of  Seattle  municipal  power  plant. 

Accuracy. — Rating  curve  well  defined  above  35  second-feet.  Daily  discharge  deter- 
mined with  discharge  integrator.  Results  excellent  except  those  for  periods 
during  which  water-stage  recorder  was  not  operating  satisfactorily. 

Cooperation. — Grage-height  record  and  most  of  discharge  measurements  furnished 
by  city  engineer  of  Seattle. 

Discharge  measurements  of  Cedar  River  at  Cedar  Falls ^  Wash.y  during  the  years  ending 

Sept.  SO,  1914^15. 


Date. 

Made  by- 

Gage 
height. 

Dis-     ! 
charge. 

Date. 

Made  by- 

he^t. 

Dis- 
charga. 

1914. 
Mar.  27 

Apr.    9 
liay  21 

Moore  and  Ballard 

Moore  and  Shinkle 

do 

do 

do 

do 

do 

Shinkle  and  Deals 

Feet. 
6.65 
5.77 
5.74 
5.32 
6.07 
4.83 
4.97 
4.92 

Sec.-ft. 
481 
635  ' 
624 
329 
198 
135 
184 

1914-15. 
Dec.  3 
Apr.    9 

14 
May     7 

21 
June  29 

29 

Moore  and  Shhikle 

Parker  and  Moore 

G.H.Moore 

F^et. 
6.17 
6.87 
4.00 
4.43 
4.26 
4.63 
4.52 

See.-fL 
256 
612 
94.7 

June  19 
July  14 

do 

do 

C.  0.  Paulsen 

60.6 
84.7 
76.7 

A^.U 

do 

74.6 
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Daily  dUcharge,  in  seeond-feet^  of  Cedar  River  at  Cedar  Falls,  Wash.,  for  the  years  ending 

Sept.  SO,  1914r-15. 


D^y. 

Apr. 

May. 

Jtioe. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Junin. 

July. 

Aug. 

Sept. 

1  

438 
.100 
336 
524 
553 

549 
553 
504 
378 
432 

509 
544 
610 
716 
786 
746 

370 
410 
426 
428 
394 

331 
336 
458 
484 
466 

437 
454 
454 
410 
411 
394 

232 

228 
225 
200 

188 

206 
193 
182 
203 
199 

198 
150 
196 
206 
200 
194 

167 
142 
161 
178 
167 

187 
175 
165 
132 
155 

170 
173 
172 
172 
174 
148 

172 
178 
173 
178 
176 

145 
138 
143 
153 
146 

160 
148 
105 
130 
161 
114 

1914. 
17 

038 
810 
744 
811 

761 
700 
614 
565 
510 

474 
536 
530 
507 
500 

666 
625 
574 
546 

552 
575 
586 
550 
558 

536 
498 
450 
408 
348 
326 

376 
338 
316 
274 

281 
276 
300 
290 
288 

283 
264 
243 
242 
248 

195 
193 
172 
196 

194 
169 
168 
185 
187 

150 
159 
164 
162 
156 
156 

189 
178 
178 
177 

176 
174 
142 
188 
186 

182 
166 
161 
172 
131 
166 

118 

2 

18 

137 

3  

19 

130 

4 

20 

101 

6 

21 

130 

6 

22 

158 

7  

23 

218 

8 

24 

187 

9 

554 
598 

625 
608 
600 
806 
990 
1.060 

25 

190 

10 

26 

184 

11   

27 

94 

12 

28 

135 

13  

29 

118 

14 

30 

129 

15   

31 

15 

Day. 

Oct. 

Nov. 

D6C. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-16. 
1 

167 
154 
110 
86 
96 

120 
121 
112 
100 
141 

82 
104 
48 
48 
77 

84 
86 
86 
94 
94 

94 
168 
171 
182 
186 

149 
190 
232 
225 
196 
20S 

209 
229 
322 
332 
383 

368 
350 
350 
358 
384 

432 
584 
663 
678 
662 

506 
348 
270 
280 
252 

192 
188 
215 
218 
218 

194 
222 
218 
198 
226 

244 
245 
248 
237 
239 

215 
237 
247 
239 
236 

238 
232 
206 
226 
233 

230 
226 
224 
220 
192 

218 
224 
216 
214 
194 

202 
195 
216 
214 
214 
224 

206 

218 
182 
222 
226 

211 
212 
214 
217 
205 

236 
228 
233 
228 
222 

209 
192 
199 
221 
220 

214 
215 
204 
170 
178 

173 
180 
182 
184 
179 
154 

204 
191 
196 
191 
209 

215 
189 
202 
197 
203 

188 
184 
192 
158 
176 

180 
196 
177 
163 
150 

129 
141 
158 
178 
209 

89 
186 
147 

171 
166 
194 
226 
233 

232 
216 
213 
197 
176 

174 
172 
170 
152 
170 

182 
180 
175 
172 
176 

168 
196 
205 
208 
204 

202 
206 
167 
212 
212 
214 

226 
252 
347 
552 
797 

642 
642 
437 
366 
120 

116 
87 
92 
96 

110 

128 
116 
101 
113 
98 

136 
106 
99 
96 
97 

128 
249 
174 
96 
92 

02 
99 
111 
91 
82 

66 
70 
70 
64 
60 

60 
54 
66 
61 
50 

46 
46 
46 
44 
41 

41 
45 
48 
86 
42 

36 
44 

150 
180 
148 
154 

96 
32 
32 
36 
33 

56 
141 
120 
160 

58 

52 
37 
33 
65 
26 

35 
30 
24 
32 
40 

24 
80 
82 
56 
76 

82 
80 
87 
91 
75 

74 
77 
72 
73 
73 

76 
72 
76 
76 
78 

15 
50 
72 
91 
90 

89 
63 
23 
96 
102 

106 
100 
105 
99 
85 

80 

97 
101 

98 
102 

08 

93 
98 
93 
92 
93 

91 
93 
10 
42 
68 

53 
63 
62 
67 
80 

86 
84 
64 
.   70 
81 

88 
81 
82 
122 
163 

119 
124 
120 
75 
131 
134 

138 

2 

134 

3 

138 

4 

130 

6 

85 

8 

90 

7 

131 

8 

186 

9. 

201 

10 

188 

11 

192 

12 

172 

13 

197 

14  

209 

16 

180 

16 

186 

17 

189 

18     

185 

19 

182 

20 

195 

21 

213 

22 

208 

23   

216 

24 

205 

2S 

207 

26 

177 

27 

204 

28 

216 

29 , 

215 

30 

215 

81  

- 

1 

NoTB.— Water^stage  recorder  not  operating  satisfactorily  May  30  to  June  19,  21-22,  Sept.  21-26,  1914, 
Jan.  5-11  to  Mar.  8, 1915.  Oage^eight  graph  Tor  these  intervals  determined  by  ranse  in  stage  as  shown  by 
water-fitage  recorder  and  by  companson  ^th  recorder  sheet  for  Cedar  River  near  Landsberg,  Wash. 
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SUBFACE   WATEB   SUPPLY,  1915,  PART  XH — A. 


Monthly  discharge  of  Cedar  River  at  Cedar  Falls ,  Wash.,  for  the  years  ending  Sept.  30, 

191A-15. 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off 
(total  in 
acre-fMt). 


Aoeo- 
raey. 


April  9-30.. 

May 

June 

July 

August 

September.. 


1914. 


The  period. 


October 

November. . 
December.. 

January 

Februaiy.., 

March 

April 

May 

June 

July 

August 

September.. 


1914-15. 


Thejrear. 


1,060 
786 
484 
232 
187 
216 


232 
678 
248 
236 
215 
233 
797 
180 
160 
108 
163 
216 


797 


474 
300 
242 
150 
131 
94 


079 
625 
356 
187 
167 
147 


48 
188 
192 
154 
89 
152 
87 
36 
24 
15 
10 
85 


164 


29,600 
32,300 
21,200 
11.500 
10,300 
8,750 


114.000 


128 

7,870 

338 

20,100 

224 

13,800 

204 

12,500 

179 

9.940 

191 

11,700 

224 

13,300 

71.7 

4,410 

62.4 

3,710 

81.3 

5,000 

85.5 

6,260 

179- 

10,700 

118,000 


A. 
A. 
B. 
A. 
A. 
A. 


A. 
A. 
A. 
B. 
C. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


CBDAB  BIVEB  HEAR  lAlTDSBEBa,  WASH. 

Location. — In  sec.  17,  T.  22  N.,  R.  7  E.,  IJ  miles  above  Seattle  water-supply  intake 
at  Landaberg,  in  King  County,  and  about  5  miles  below  Taylor  Creek. 

Drainage  area. — 135  square  miles  (measured  on  topographic  maps). 

Records  available. — ^April  30,  1914,  to  September  30,  1915.  For  station  at  Clifford 
Bridge,  near  Ravensdale,  2  miles  below  present  gage,  July  25, 1895,  to  September 
30,  1898;  at  Seattle  water-supply  intake,  near  Ravensdale,  1}  miles  below  present 
gage,  March  24,  1901,  to  April  30,  1912.  Early  records  not  precisely  comparable 
with  those  at  present  site,  owing  to  small  difference  in  drainage  area. 

Gage. ^-Stevens  water-stage  recorder,  installed  April  29,  1914;  referred  to  vertical 
staff  on  left  bank. 

Discharge  measurements. — ^Made  from  cable  at  gage  or  by  wading. 

Channel  AND  CONTROL. — Large  bowlders  and  gravel;  apparently  permanent  control 
formed  by  section  of  stream  bed  and  by  a  broad  riffle  about  1,200  feet  below  gage. 
One  channel  at  all  stages.    Stage  of  zero  flow,  at  about  gage  height  2.7  feet. 

Extremes  op  discharge. — Maximum  stage  during  period,  from  water-stage  recorder, 
7.47  feet  at  11.30  p.  m.  April  4,  1915  (discharge,  1,330  second-feet);  minimum 
stage,  from  water-stage  recorder,  4.35  feet  at  1  a.  m.  October  15,  1914  (discharge, 
162  second-feet). 

Winter  FLOw.-^tage-discharge  relation  not  affected  by  ice. 

Diversions. — None. 

Regulation. — Flow  pwtly  controlled  by  storage  and  release  of  water  in  Cedar  Lake 
reservoir  to  accommodate  requirements  of  Seattle  municipal  power  plant. 

Accuracy. — Rating  curve  well  defined.  Daily  discharge  determined  with  discharge 
integrator.  Results  excellent,  except  for  periods  in  which  water-stage  recorder 
was  not  operating  satisfactorily. 

Cooperation.— Gage-height  record  and  most  of  discharge  measurements  furnished  by 
city  engineer  of  Seattle. 
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Dixharge  measurements  of  Cedar  River  near  Landsherg^  Wdsh.y  during  the  years  ending 

Sept.  SO,  1914-15. 


Date. 

Made  by- 

Gase 
hei^t. 

Dls- 
charge. 

Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

1914. 
Mar.  24 
Apr.  15 
May  21 
June  19 
July  14 

Moore  and  Shinkle 

Shinkle  and  Ballard.... 

Moore  and  Shinkle 

do 

do 

FUt. 
6.65 
7.60 
6.25 
5.65 
6.20 

8ec.-ft. 

952 

1,380 

774 

487 
370 

318 

294, 

1914-16. 
Jan.     6 
Apr.  10 
May  20 
28 
2S 
Juno  30 

Moore  and  Shinkle 

C.  0.  Paulsen 

5.66 
6.33 
4.79 
6.66 
5.64 
5.25 

464 
411 

Moore  and  Beals 

Paulsen  and  Beals 

C.  G.  Paulsen 

257 
480 
491 

24 
Aug.  28 

do 

Shinkle  and  Beals 

4.95 
5.02 

do 

383 

Daily  discharge,  in  second-feet,  of  Cedar  River,  near  Landsherg,  Wash.,  for  the  years  ending 

Sept.  SO,  1914-15. 


Day. 


1914. 


2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 


Apr.   May.  June. '  July.  Aug.   Sept 


737 
676 
696 
782 


822 
823 
754 
632 
686 

766 
796 
842 
952 
1,030 


584 
621 
632 
636 
616 

562 
644 

658 
704 


652 
663 
674 
626 
610 


390 
384 
384 
374 
364 

374 
373 
359 
370 
372 

377 
336 
350 
350 
350 


205 
278 
286 
306 


312 
302 
294 
266 
276 


302 


314 
318 
314 
314 
314 

280 
270 
290 
294 
285 


296 
260 
260 
315 


Day.    Apr.  May.  June.  July.  Aug.  Sept, 


1914. 


781 


902 
809 
843 

786 
746 

742 
764 
780 
760 
785 

774 
733 
680 
622 
571 
656 


60S 
688 
636 
496 
453 

482 
462 
470 
476 
460 

451 
434 
415 
400 
405 


330 
823 
331 

340 
308 
310 
327 


296 
290 
301 
300 
294 
291 


281 
292 
908 
908 
308 

312 
330 
293 
306 
328 

823 
310 
306 
314 
282 
304 


279 
272 
904 
294 
280 

284 
302 
848 
330 
316 

302 
246 
270 
244 
364 


ae. 

31. 


Day. 


1914-15 


1. 
2.. 
3.. 
4.. 
5.. 

«.. 
7.. 
8.. 
•.- 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
1*.. 
19.. 
20.. 

M.. 
22.- 
23.. 
24.. 
35.. 

36.. 
37.. 


Oct.  Nov 


373 
312 
253 
234 
216 

252 
261 
240 
226 
314 

262 
266 
226 
186 
216 

216 
262 
271 
365 
335 

288 
344 
323 
356 
348 

316 
334 
379 
374 
388 
372 


400 
514 
686 
688 
814 

804 
707 
665 
658 
652 


993 
1,170 
1,110 
1,040 

982 
698 
519 
544 
602 

488 
466 
484 
466 
464 

472 
474 
464 
455 
470 


Dec. 


Jan. 


486 
488 
485 
464 
454 

432 
448 
454 
446 
442 

438 
426 
398 
418 
428 

413 
413 
414 
408 
376 

404 
412 
412 
401 
392 

417 
418 
498 
468 
490 
682 


675 
562 
495 
524 
600 

494 
500 
676 
614 
665 

756 
780 
720 
696 
661 

601 
550 
647 
666 
659 

640 
648 
636 
498 
608 

498 
606 
606 
507 
508 
464 


Feb. 


632 

520 
526 
518 
566 

675 
526 
532 
527 
531 

617 
600 
516 
470 
492 

600 
510 
605 

488 
479 

466 
464 
488 
496 
642 

360 
602 
466 


Mar. 


485 
482 
478 
628 
628 

606 
403 
477 
468 
430 

425 
416 
408 
421 
480 

462 
446 
440 
426 
418 

403 
434 
447 

448 
438 

430 
426 
390 
430 
446 
442 


Apr. 


668 

827 

058 

1,070 

1,240 

1,020 

1,040 

765 

716 

396 

380 
354 
360 
352 
344 

366 
344 
328 
330 
316 

342 
314 
298 
297 
294 

292 
433 


291 


May. 


284 
293 
302 
281 
278 

271 
267 
266 
266 
270 

270 
262 
256 
262 
368 

260 
261 
268 
269 
268 

261 
265 
284 
264 
274 

300 
348 

578 
566 
486 
466 


June. 


432 
339 
331 
326 
329 

330 
464 
410 
466 
364 

348 


326 
346 

334 
335 
320 
330 
352 
316 
360 
374 
348 
372 

378 
379 
365 
364 
370 


July. 


367 
362 
364 
352 
347 

366 
350 
354 
350 
346 

296 
314 
354 
434 
400 

408 
481 
380 
408 
402 

392 
377 
366 
360 
349 

354 
352 
352 
348 
346 
339 


Aug. 


339 

324 
321 
316 
306 

309 
306 
241 
333 
258 

249 
260 
258 
252 
261 

250 
262 
244 
261 
252 

270 
270 
261 
204 
350 

300 
297 
306 
278 
292 
309 


Sept. 


316 
311 
310 
310 
276 

258 
370 
369 
401 
376 

360 
356 
373 
383 
360 

364 
368 
348 
360 
364 

374 


360 
368 

333 
349 
366 
358 
363 


Note.— Water-stage  recorder  not  operating  satisfactorily  May  4,  8,  9, 12:  June  8,  18,  19;  July  12. 13, 14; 
Dec.  30, 31, 1914;  Jan.  4, 6;  Apr.  11, 13, 25;  May  2, 16:  Sept.  8, 12, 1915.  Gage-height  graph  estimated  except 
for  Apr.  25,  May  3, 16, 1916,  when  discharge  was  interpolated. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XU — ^A. 


Monthly  discharge  oj  Cedar  River  near  Landsberg,  Waah.^  for  the  years  ending  Sept.  SOf 

1914-15. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Mtntmnm.     Mean. 


Ron-off 
(total  hi 
acre-fMt). 


Aoeu- 
racy. 


May 

June 

July 

August 

September., 


1914. 


The  period - 


October 

November.. 
December.. 

January 

February... 

March 

Ajjrll 

May 

June 

July 

August 

September.. 


1914-15. 


The  year. 


1,080 
704 


330 
348 


1,170 
582 
780 
575 
528 

1,240 
578 
456 
481 
350 
401 


1,240 


556 

400 
290 
266 
244 


763 
554 
340 
300 
292 


186 
400 
376 
464 
360 


256 
316 
296 
233 
258 


290 
660 
440 
563 
504 
450 
510 
306 
358 
366 
280 
346 


186 


46,900 
33,000 
20,900 
18,400 
17,400 


137,000 


17,800 
39,300 
27,100 
34,600 
28,000 
27,700 
30,300 
18,800 
21,300 
22,500 
17,200 
20.600 


305,000 


SOUTH  FORK  OF  SKTKOKISK  RIVEB  HEAR  INDKX.  WA8K. 

Location.— In  the  NE  \  sec.  29,  T.  27  N.,  R.  10  E.,  300  feet  above  Sunset  Falla, 
about  2  miles  above  town  of  Index  and  mouth  of  North  Fork  of  Skykomish  River, 
in  Snohomish  County. 

Drainage  area. — 351  square  miles  (measured  on  topographic  and  county  maps). 

Records  available.— October  7,  1902,  to  September  30,  1905;  April  26,  1911,  to 
October  21,  1912;  June  14,  1913,  to  September  30,  1915. 

Gaoe. — ^April  19,  1914,  to  September  30,  1915,  inclined  and  vertical  staff  at  same 
location  as  gage  used  1902  to  1905,  but  at  datum  0.39  foot  lower;  read  once  a  day 
to  hundredths  by  M.  J.  Gruber.  April  26,  1911,  to  February  25,  1914,  vertical 
staff  at  same  location  but  at  datum  0.61  foot  higher. 

Discharge  measurements. — Made  from  cable  1  mile  below  gage. 

Channel  and  control. — Control  is  Sunset  Falls,  300  feet  below  gage;  solid  rock. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  11.25  feet  at  10.45 
a.  m.  November  3  (discharge,  11,500  second-feet);  minimum  stage  recorded, 
0.54  foot,  September  30  (discharge,  262  second-feet). 

1902-1905;  1911-1915:  Maximum  stage  recorded,  17.0  feet  at  10.05  a.  m.  Janu- 
ary 6,  1914  (discharge,  16,700  second-feet);  minimum  stage  recorded  on  Sep- 
tember 30,  1915. 

Winter  PLOW. — Stage-discharge  relation  not  affected  by  ice. 

Diversions  and  storage. — None. 

Accuracy. — Results  excellent.  Stage-dischaige  relation  unaffected  by  logs  or  ice; 
diurnal  fluctuation  not  sufficient  to  materially  affect  accuracy  of  determinationa 
based  on  one  gage  reading  a  day. 
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Discharge  measuremmU  cf  South  Fork  o/Shykomiah  River  near  Index,  Wash.,  during  the 
year  ending  Sept.  SO,  1915, 


Date. 

Madeby— 

hel^t. 

Dis- 
charge. 

Date. 

Made  by— 

heigK. 

Dis- 
charge. 

Oct.   23 

I.L.  Collier 

Feet, 
4.37 
Z61 
Z40 

*8»4 
863 

May  12 
Aug.  23 

C.  G.  Pautoen 

Feet, 
4.22 
1.08 

Sec-ft, 

1,860 

397 

Feb.  11 

J.T.  Hartson 

do 

11 

do 

Daily  discharge,  in  eecond-feet,  of  South  Fork  ofSkykomish  River  near  Index,  Wash,,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Uiir. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


764 
1,400 
1,230 
1,040 

018 


6 840 

7 1  764 

8 656 

9 ;  622 

10 1,040 


11 

12 

13 

14 

15 


16. 
17. 
18. 
19. 
20. 


21. 
22. 

a. 

24. 
25. 

30. 
27. 
28. 
20. 
30. 
31. 


2,110 
2,630 
1,800 
1,520 
1,280 

1,000 
2,820 
4060 
5,360 
4,550 

3,500 
2,460 
1,950 
1  660 
1,280 

1,280 
1,180 
1,090 
1,000 
1,400 
2,870 


4,680 
6,880 
11,400 
8,600 
6,860 

5,360 
4,060 
3,500 
3,400 
2,730 

6,250 
4,060 
4,550 
3,720 
3,100 

2,460 
2,110 
1,870 
2,820 
4,550 

4,550 
3,830 
3,400 
3,200 
3,010 

3,830 
3,200 
3,010 
2.630 
2,190 


1,950 
1,800 
1,660 
1,460 
1,400 

1,280 
1,180 
1,040 
1,000 
918 

878 
840 
764 
764 
764 

764 
728 
092 
692 
622 

622 
622 
588 
556 
556 

556 
556 
622 
656 
728 
1,230 


1,180 

1,180 

1,000 

878 

840 

802 
802 
764 
764 
728 

878 
918 
878 
802 
802 

728 
692 
666 
692 
692 

692 
656 
656 
622 
622 


556 
556 
524 
524 
566 


692 
728 

728 
728 
764 

878 
840 
802 
878 
918 

878 
802 
840 
764 
692 

602 

692 
918 
840 
764 

764 
764 
728 
728 
840 

764 

728 
092 


728 
692 
092 
878 
918 

840 
840 
764 
802 
802 

802 

802 

764 

2.110 

4,300 

3,010 
2;  110 
2630 
2,110 
1,800 

2,030 
2,630 
3,300 
3,300 
2,370 

1,960 
1,660 
1,660 
1,950 
2,280 
1,880 


2,540 
9,760 
10,700 
6,710 
4,810 

3,830 
3,940 
4,300 
2,630 
2,370 

2,460 
3,010 
3,400 
2,460 
2,280 

2,630 
3,100 
3,010 
3,010 
3,100 

2,370 
1,800 
1,730 
1,730 
1,660 

1,800 
1,800 
1,660 
1,800 
1,520 


1,340 
1,280 
1,400 
1,400 
1,460 

1,590 
1,800 
2,030 
1,960 
2^280 

1,800 
1,800 
1,520 
1,590 
1^460 

1,230 
1,340 
1,520 
1  660 
1,660 

1,460 
1,340 
1,340 
1,400 
1,520 

1,400 
2,460 
3,940 
3,200 
2,110 
1,800 


1,730 
1,500 
1,460 
1,400 
1,400 

1,460 
1,460 
1  180 
1,090 
1,000 

1,000 
1,000 

918 
1,000 

878 

918 
918 
918 
878 
1,000 

878 
840 
802 
802 
764 

918 
918 
802 
764 
764 


728 
728 
764 
728 
602 

764 
728 
692 
092 


588 
092 
764 
802 


840 
878 
764 
692 
622 

622 
588 
556 
556 
524 

492 
492 
492 
492 
492 
492 


492 
524 
524 
462 
462 

462 
432 
432 
432 
432 

432 
432 
402 
402 
402 

432 
432 
432 
402 
402 

402 
402 
402 
402 
374 

874 
374 
374 
360 
402 
374 


374 
346 
346 
346 
346 

320 


492 
432 


374 
346 
360 
346 

346 
346 
333 
333 
346 

346 
333 
296 
296 
285 

285 
285 
254 
264 
264 


NoTB.— Discharge  ascertained  from  a  rating  curre  well  defined  between  300  and  13,000  seoond-feet. 
Oct.  21,  gage  not  read;  discharge  interpolated. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — Ji. 


Monthly  dMusrge  of  South  Fork  of  Skyhomith  River  near  Index,  WM.,  for  the 

ending  Sept,  SO,  1915, 

[Dndnage  area,  861  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


ICaximum. 


>!*"<»«*"«. 


Mean. 


Per 
square 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  in 
acr»4eet. 


Aeoo- 
racy. 


October 

November 

December 

January 

February 

March... 

fc::::::: 

June 

July 

August 

September 

The  year 


5,3<K) 

11,400 

1,050 

1,180 

018 

4,300 

10,700 

8,940 

1,730 

878 

534 

492 


622 

1,870 

556 

534 

692 

092 

1,520 

1,230 

764 

492 

360 

264 


1,800 

4,200 

919 

749 

780 

1,720 

3,260 

1,740 

1,050 

657 

421 

834 


5.13 
13.0 
3.62 
2.13 
2.22 
4.90 
9.29 
4.96 
2.99 
1.87 
1.20 
a  952 


5.91 
13.39 
3.02 
2.46 
2.31 
6.65 
10.36 
6.72 
8.84 
2.16 
1.38 
1.06 


111,000 
250,000 
56,600 
46,100 
43,300 
106,000 
194,000 
107,000 
02,600 
40,400 
25,900 
19,900 


11,400 


264  I 


1,470 


4.19 


66.76 


1,060,000 


MIZXS&  CREEK  HEAR  BSRLIir,  WASH. 

Location.— In  the  NE.  J  sec.  33,  T.  26  N.,  R.  11  E.,  \{  miles  south  of  Berlin, 

and  mouth  of  the  creek,  in  King  County. 
Dbainaob  abea. — 44.2  square  miles  (measured  on  topographic  maps). 
Records  AVAiLABLE.^May  24, 1911,  to  September  30,  1915  (fragmentary). 
Qaob. — Since  August  27,  1914,  inclined  staff  on  left  bank;  read  once  daily  to  hun- 
dredths by  E.  J.  Moore.    May  24,  1911,  to  August  26,  1914,  vertical  sUff  10  feet 

upstream  from  present  gage  at  same  datum. 
Discharge  measurements. — ^Made  from  a  cable  900  feet  above  the  gage  or  by  wading. 
Channel  and  control.— Large  boulders  and  gravel;  practically  permanent.    A  log 

jam  500  feet  below  gage,  at  a  water-surface  elevation  about  5  feet  lower  than 

at  gage,  may  affect  stage-discharge  relation  at  hi^  stages. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.3  feet  at  1.30 

p.  m.  November  3  (discharge,  1,590  second-feet);  minimum  stage  recorded, 

0.07  foot  August  31  (discharge,  24  second-feet). 
1911-1915:  Maximum  stage  recorded  5.5  feet  November  18-19,  1911  (discharge 

4,740  second-feet);  minimum  stage  recorded,  August  31,  1915. 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 
Regulation  .—None. 
Diversions. — ^None. 
Accuracy. — Results  excellent  when  gage-height  record  is  unbroken.    Considerable 

diurnal  fluctuation  during  summer  low- water  period. 
Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Diicharge  meaaurements  of  Miller  Creek  near  Berlin,   Wash.,  during  the  year  ending 

Se;pt,  30, 1915, 


Date. 

Made  by- 

bei^t. 

Dis- 
charge. 

Feb.  10 

^  T  Fartfl^ 

aw 

LS6 
.11 

*-ilS 

May  18 

CO.  Paulsen 

349 

Aug.  34 

....do 

aswO 
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Daify  di$charge,  in  seooTtd'/eet,  of  Miller  Creek  near  Berlin,  W<uh,y  for  the  year  ending 

Sept.  30, 1916: 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au^. 

Sept. 

J 

93 
205 
215 
186 
156 

127 
98 

H'sob' 

120 
116 
112 
108 
10. 

101 
97 
93 
92 

91 

90 
89 
88 

87 
86 

86 
84 
82 
80 

n 

75 
74 
70 
66 
64 

65 
68 
153 
160 
184 
200 

186 
180 
106 
106 
92 

86 
75 
76 
79 
76 

80 
92 
93 
84 
82 

74 
60 
65 
76 
87 

84 
76 
84 
69 
50 

57 

54 
52 
62 

83 
80 
92 
87 
92 

87 
90 
87 
104 
126 

106 
96 
93 
84 
76 

76 
87 
141 
110 
93 

96 
93 
90 
100 
120 

104 
03 
92 

03 
92 
90 
144 
140 

128 
126 
124 
126 
124 

126 
116 
118 
392 
1,000 

485 
330 
460 
830 
295 

370 
510 
625 
565 

392 

295 
230 
260 
392 
392 
295 

875 
1.280 

■**565* 

460 
565 

280 
892 
295 

378 
460 
610 
330 
295 

370 
485 
485 
460 
392 

295 
230 
222 
215 
230 

260 
260 
245 
245 
200 

153 
295 
295 
245 
260 

278 
295 
312 
330 
370 

295 
295 
215 
245 
200 

172 
280 
295 
295 
295 

230 
215 
200 
295 
205 

295 
505 
798 
760 
295 
295 

278 
245 
230 
230 
230 

222 

215 
215 
144 
137 

133 
124 
122 
124 
124 

122 
120 
126 
128 
186 

144 
122 
124 
126 
98 

155 
167 
144 
104 
98 

95 
92 

87 
70 
76 

74 
74 
78 
72 
72 

"'266' 
144 
124 

155 
162 
128 
93 
89 

71 
66 
65 
64 
64 

63 
60 
54 
49 
47 
47 

43 
48 
42 
42 
40 

40 
40 
40 
40 
80 

37 
85 
33 
82 
31 

81 
81 
80 
29 
28 

28 
27 
27 
27 
26 

25 
25 
25 
25 
25 
24 

25 

2 

26 

3 

25 

4 

25 

5 

25 

6 

25 

7 

25 

8 

58 

9 

80 

10 

812 

625 
625 
625 
510 

"i» 

1,230 

812 
375 
438 
392 
510 

760 
370 
323 
277 
230 

53 

11 

42 

12 

538 
370 
260 
206 

150 
665 

1,180 

44 

13 

47 

14 

47 

15 

43 

16 

40 

17 

89 

18 

88 

19         . 

35 

»::::::::::::.: 

30 

n 

g::;:::;::::::: 

350 
312 
266 
219 
172 

126 

28 
27 
26 

24 

26 

25 

26 

27 

26 

25 
25 

28 

25 

29 

'  25 

30 

25 

31 

1 

NoTB.— Discharge  ascertained  from  rating  cunre  well  defined  below  2,000  second-feet.  Flat  estimates 
eomputed  from  hydroKraphio  comparison  with  record  of  South  Fork  of  Sl^komish  River  near  Index, 
Oct.  8-11, 19-20,  and  27-31,  Nor.  1-2,  4-9,  15-18,  Apr.  3-4,  July  11-12,  used  In  computing  monthly  dia- 
dutfge;  disdiarge  interpolated  Oct.  4-0,  15,  17,  23-25,  Not.  12, 22,  and  28-29,  Dec.  3-7. 10-13,  l»-20,  and 
29-30,  Apr.  11  and  23,  June  6,  July  7-0, 18.  and  25. 

Monthly  discharge  of  Miller  Creek,  near  Berlin,  Wash.,  for  the  year  ending  Sept.  SO,  1915, 

[Drainage  area,  44.2  square  miles.] 


Month. 


October 

NoTomber.. 
December.. 
January  — 
February... 

March 

April 

June 

J,nly 

August 

September.. 

The  year... 


Discharge  in  second-feet. 


14<^'g<"'**i"i 


1,590 
200 
186 
141 

1,000 


798 
278 
200 
48 
80 


1,590 


yi'nfm^nn. 


64 
52 
76 
90 
200 
153 
98 
47 
24 
25 


24 


Mean. 


581 
90.1 
83.1 
96.0 

296 

449 

312 

158 
89.0 
32.6 
34.3 


214 


Per 
square 
mile. 


7.53 

13.1 
2.24 
1.88 
2.17 
6.70 

10.2 
7.06 
3.57 
2.01 
.738 
.776 


4.84 


Run-ofl. 


Depth  in 

inches  on 

drainage 

area. 


8.68 
14.62 
2.58 
2.17 
2.26 
7.72 
11.38 
8.14 
3.98 
2.32 
.85 
.87 


65.57 


Total  in 
aore-feet. 


20,500 
34,600 
6,000 
5,110 
5,330 
18,200 
26,700 
19,200 
9,400 
5,470 
2,000 
2,040 


155,000 


Accu- 
racy. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


VO&TH  FORK  OF  SKTKOKIBH  RIVBR  AT  ZNDXZ.  WASH. 

Location. — In  the  SE.  }  sec.  17,  T.  27  N.,  R.  10  E.,  at  Index,  in  Snohomish  County, 
1}  miles  above  mouth  of  river. 

Drainage  area. — 143  square  miles  (measured  on  topographic  and  county  maps). 

Records  available. — August  24,  1910,  to  September  30,  1915. 

Gage. — Vertical  staff  since  November  27,  1911,  on  wing  dam  on  right  bank  di- 
rectly back  of  observer's  house  about  one-third  mile  above  highway  bridge; 
read  once  each  day  to  quarter-tenths  by  Lee  Pickett.  Original  gage  a  vertical 
staff  on  left  bank  about  100  feet  above  the  tramway  bridge;  used  August  24  to 
September  2,  1910,  and  destroyed  in  the  course  of  improvements  to  channel. 
Vertical  staff  on  right  bank  about  one-fourth  mile  above  highway  bridge  at  lower 
end  of  wing  dam  and  about  300  feet  below  present  gage,  used,  October  26,  1910, 
to  November  26, 1911. 

Discharge  measurements. — ^Made  from  a  cable  600  feet  below  the  gage  or  by  wading. 

Channel  and  control. — Bed  of  stream  composed  of  gravel  and  large  boulders; 
ri^t  bank  high,  protected  by  pile  and  timber  wing  dam,  not  subject  to  overflow; 
left  bank  slopes  back  gradually;  zero  flow  would  occur  at  gage  height  —1.2  feet 
±0,Z  foot,  as  determined  August  22,  1915. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  8.5  feet  at  9  p.  m. 
November  2  (discharge,  9,100  second -feet);  minimum  stage  recorded,  0.45  foot 
at  1  p.  m.  September  29  (discharge,  97  second-feet). 

1911-1915:  Maximum  stage  recorded,  9.3  feet  at  11  a.  m.  January  6,  1914  (dis- 
charge, 10,500  second-feet);  minimum  stage  recorded  September  29,  1915. 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — None. 

Regulations  . — None . 

Accuracy. — Rating  curve  well  defined  between  100  and  8,000  second-feet;  control 
practically  permanent;  slight  diurnal  fluctuation  during  summer  months;  gage- 
height  record  reliable.    Results  excellent. 

Discharge  nuasuremenU  of  North  Fork  of  Skykomish  River  at  Index,  Wash.,  during  tks 

year  ending  Sept.  SO,  1915. 


Date. 

Madeby- 

Oaee 
height. 

Dte- 
charge. 

Date. 

Made  by- 

hei^. 

Dto. 
charge. 

Oct.   23 

I.  L.  Collier 

Feet. 
2.56 
1.48 

403 

May  12 

Aug.  22 

G.  G.  T*AiilMn 

Feet. 

2.40 

.77 

Sec^ 

Feb.  11 

J.  T.  Hartson 

do 

151 
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Daily  diieharge,  in  second-feet,  of  North  Fork  of  ShyhomM  River  at  Index,  Wash,,  for 
the  yean  ending  Sept,  SO,  1912-1915, 


Day. 


Oct. 


Nov. 


D6C. 


JazL 


Fel 


Har. 


Apr. 


May. 


Jnne. 


July. 


Aug. 


Sept. 


1911-12. 


3.. 
4.. 

5.. 

«.. 
7.. 
8.. 
9.. 
10.. 


11. 
12. 
13. 
14. 
15. 

1ft. 
17. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


2T0 
2T0 
270 
224 
224 

224 
224 
182 
182 
182 

182 
182 
182 
830 
«85 

550 
375 
320 
270 
270 

224 
270 
270 
270 
270 

270 
224 
182 
182 
144 
144 


144 

144 
224 
270 
550 

550 
3,280 
1,840 
1,300 

830 

755 

015 

1,060 

2,040 

2,680 

1,140 
5,420 
8,880 
9,440 
9,720 

5,290 
2,350 
1,220 
685 
3,260 

2,240 
1,340 
1,340 
1,130 
1,130 


1,130 
940 
886 
830 
830 

776 

885 

1,000 

1,740 

1,420 

1,580 
1,130 
1,000 
886 
1,000 

1,130 

n5 

675 
725 
625 

675 

675 

1,420 

1,060 

775 

625 
677 
531 
487 
445 
404 


366 
365 
865 
840 
828 

310 
293 
810 
828 
404 

384 

404 
1,130 
3,000 
2,110 

1,500 

1,200 

1,000 

775 


886 

886 

940 

1,740 

2,310 

1,500 
885 

1,580 
2,010 
1,830 
1,420 


1,200 
1,000 


776 

726 

776 

776 

1,130 

1,740 

1,200 
676 
1,130 
1,420 
1,580 

2,110 
1,920 
1,660 
1,420 
1,000 

886 

780 
075 
675 
676 

676 
631 
466 
446 


404 
365 
365 
328 
828 

310 
310 
293 
293 
276 

276 
276 
276 
260 
293 


276 
276 

260 
293 
328 
328 
305 

500 
725 
775 
675 
076 
026 


776 

830 
886 
886 
776 

725 
776 
775 
885 

1,270 

1,130 
940 
886 
830 
776 

776 
725 
725 
075 
075 

025 
677 
076 
075 
076 

075 

076 

830 

1,270 

1,200 


1,000 
886 
886 
886 

940 

940 
2,010 
2,310 
2,110 
1,740 

2,110 
2,310 
3,250 
3,510 
3,780 

2,310 
2,210 
2,110 
3,000 
3,780 

3,120 
1,920 
2,110 
2,110 
1,740 

1,740 
1,920 
1,920 
1,020 
1,660 
1,580 


1,420 
1,580 
1,740 
3,510 
3,120 

3,250 
3,780 
3,250 
2,420 
2,310 

2,310 
2,530 
2,010 
1,920 
1,920 

1,580 
1,740 
2,040 
3,780 
2,700 

2,420 
1,830 
2,010 
2,310 
2,420 

2,010 
1,740 
1,500 
1,200 
1,000 


1,270 
1,130 
1,740 
1,580 
1,580 

1,270 
1,270 
1,340 
1,270 
1,270 

1,500 
1,580 
1,270 
1,000 
1,000 

940 
940 
886 
885 

776 

725 
076 
025 
025 
025 

001 
554 

487 
400 
445 

487 


531 
446 


340 


270 
200 
200 
631 
400 

366 

366 
328 
340 


487 
880 
677 
487 
404 

884 

306 
306 
806 
810 

200 
200 
228 
212 
197 
886 


1,200 
886 

726 

1,000 

400 

404 
446 
487 
424 
446 

805 
384 
806 

340 
828 


270 
200 
200 
212 


197 
197 
197 
107 

197 
197 
188 
100 

150 


Day. 


Oct. 


Nov. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
8. 
4. 
6. 

0. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

10. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 


1912-13. 


26. 
27. 
28. 
29. 
80. 
81. 


260 
654 

487 
487 
384 

270 
328 
076 
487 
404 

404 
328 
260 
244 
310 

1,130 
726 
076 
076 
076 

076 
026 
577 
830 


830 
725 
487 
509 

466 
404 


404 
404 
404 


042 

594 
546 
454 
432 
410 

368 


618 
591 
670 


546 
504 
646 
670 
504 

042 
042 
042 
642 
602 

1,240 
1,920 
1,730 
1,920 
1,560 

1,300 
1,240 
1,640 
2,020 
1,920 

2,380 
2,120 
1,920 
1,730 
1,090 

1,550 

1,920 

1,240 

963 

904 


963 
848 
848 
742 
692 

1,240 
1,920 
2,660 
3,020 
2,550 

2,330 
2,660 
2,120 
2,020 
1,730 

1,640 
1,640 
1,640 
1,730 
1,730 

2,330 
2,780 
3,020 
3,550 
2,780 

3,020 
2,780 
2,330 
2,330 
2.900 
3,280 


3,830 
5,060 
6,380 
3,970 
3,280 

3,280 
3,690 
3,550 
3,020 
2,780 

2,780 
2,780 
3,020 
2,330 
2,330 

2,550 
2,440 
2,550 
2,900 
2,780 

2,780 
2,780 
3,550 
2,330 
2,330 

2,220 
2,330 
2,440 
2,120 
2,440 


2,440 
2,220 
1,920 
1,820 
2,780 

2,660 
3,020 
2,440 
2,660 
3,280 

2,120 
1,920 
1,920 
1,920 
1,650 

1,560 
1,550 
1,730 
2,780 
2,330 

2,780 
2,780 
2,120 
2,120 
1,920 

1,730 
1,560 
1,240 
1,390 
1,240 
1,020 


1,000 

293 

1,240 

270 

1,000 

692 

963 

6,060 

904 

2,220 

848 

1,310 

848 

1,090 

794 

'794 

742 

848 

602 

963 

692 
042 
670 
646 
642 

042 
042 
694 
594 
640 


500 
500 
ATI 
410 

410 
389 
368 
368 


742 
742 
642 
618 
500 

477 
454 
454 
410 
389 

410 
389 
410 
464 
432 

432 
410 


329 
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DaUy  diicharge,  in  second-feet,  of  North  Fork  of  Shykomish  River  at  Index,  W<uh,^for 
the  years  ending  Sept,  30, 1911-1915— Contianed. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Fob. 

«£ar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

1913-14. 
1 

329 
311 
311 
329 
311 

276 
500 
646 
742 
742 

8,200 

3,020 
2,120 
1,730 

1,240 
1,090 
'963 
963 
1,020 

1,000 
963 
963 
904 
904 

742 
602 
546 
642 
500 
523 

432 
904 
692 
570 
546 

454 
432 
410 
368 
546 

848 

1,240 

963 

818 
848 

1,160 
1,390 
2,120 
2,020 
1,920 

1,550 

1,090 

963 

848 
848 

742 
602 
642 
594 
848 
1,240 

546 
477 
454 

477 

742 

963 

963 

1,090 

1,090 

1,310 

904 
642 
618 
618 
594 

6,720 
2,660 
1,550 
1390 
1,160 

1,090 
'963 
1,730 
3,830 
2;  120 

1,920 
1  640 
1,470 
1,240 
1,240 

2,020 
6,060 
5,380 
5,720 
2,780 

2,330 
2,020 
1,550 
1,730 
2,330 

2,780 
1  820 
1,920 
1,470 
1,240 

1,090 
904 
742 
742 

2,220 

1,730 
1,300 
1,390 
1,470 
1,310 

1,640 
1,560 
1,390 
1,240 
963 

794 
794 
742 

692 
642 
642 
604 
546 

694 
504 
694 
642 
694 

646 
500 
523 
432 
410 

410 
389 
368 
410 
368 

348 
368 
329 
311 
311 
311 

848 
794 
742 
742 
642 

570 
500 
500 
454 
410 

368 
348 
293 
329 
311 

293 
293 
293 
259 
259 

259 
259 
227 
227 
227 

311 
293 
293 
293 
293 

329 

283 

293 

3,830 

5,060 

9,820 
4,900 
3,020 
1,920 
i;550 

1,810 

1,020 

904 

848 

848 

848 
794 
602 
642 
694 

546 
594 
523 

477 
477 

546 
600 
477 
454 
546 
546 

570 
500 
477 
410 
410 

368 
368 
368 
368 
368 

454 
454 

410 
368 
368 

329 
293 
259 
276 
293 

311 
293 
276 
259 
259 

243 
227 
227 
227 
227 
329 

646 
646 
600 
454 
410 

368 
368 
348 
311 
329 

311 
329 
329 
368 
348 

348 
368 
348 
410 
642 

848 
848 
848 
848 
2,780 

1,550 
1,390 
1,560 

368 
348 
368 
348 
389 

432 
500 
500 
454 
454 

454 
410 
368 
368 
329 

311 
293 
329 
329 
348 

329 
329 
348 
348 
368 

329 
329 
329 

1,650 
1,390 
1,090 
'963 
794 

848 
904 
904 
848 
794 

794 

963 

1,090 

1,820 

2,120 
1,920 

1  920 
1,820 
1,730 

2,020 

2  120 
2,330 
2,440 
1,240 

963 
848 
692 
642 
618 
594 

329 
311 
293 
348 
389 

368 
368 
368 
368 
432 

410 

504 

1,090 

1,240 

2,330 

1,550 
1,090 
1,310 
1,020 
963 

1,090 
1,390 
1,650 
1,550 
1,020 

848 
794 
848 
963 
963 
904 

546 

670 

642 

1,240 

1,020 

1,730 
1,550 
1,550 
1,640 
1,730 

1,640 
1,470 
1,820 
2,660 
3,600 

2,780 
1,640 
1  550 
3,020 
2,660 

1,820 
1,550 
1,470 
1,240 
1,160 

1,240 
1,310 
1,090 
1,020 
1,090 

3,150 
6,400 
4,120 
2,440 
2,120 

1,730 
1,820 
1,550 
1,240 
1,240 

1,240 
1,470 
1390 
1,640 
1,650 

1,550 
1,640 
1,550 
1,550 
1,390 

1,020 

1,020 

904 

848 

848 

848 
848 
818 
848 
848 

904 
2,330 
2  780 
2,120 
1,640 

1,640 
1,730 
1,730 
1  730 
1,730 

1,820 
1,920 
2,550 
3,020 
3,020 

2,660 
2,220 
1920 
1,920 
2,440 

2,330 
2,900 
2,550 
2,120 
2,020 

i;920 
1,820 
1,650 
1,390 
1,390 
1,730 

642 
642 
742 
742 
742 

904 
963 
963 
963 
963 

963 
848 
794 
848 
602 

692 
848 
742 
794 
794 

692 
692 
642 
602 

794 

794 

1,310 

2,020 

1,310 

963 

848 

2,330 
2,550 
2,020 
1,730 
1,390 

1,090 
963 
1,730 
1390 
1,240 

1,300 
1,550 
1,550 
2,220 
2;  660 

2,440 
2,120 
1,730 
1,550 
1,470 

1,470 
1,650 
1390 
1,240 
1,240 

1,240 
1  390 
1,390 
1,390 
1,820 

848 
794 
794 
848 
794 

794 
692 
694 
670 
600 

477 
454 
454 
454 

454 

454 

454 
454 
570 
500 

477 
454 
410 
410 
368 

389 

4n 

454 

410 
410 

1,730 
1,560 
1660 
1  470 
1,090 

963 
963 
963 
904 
963 

963 
963 
963 
848 
794 

742 
742 
742 
742 
642 

500 
454 
454 
454 
454 

432 
308 
348 
368 
368 
368 

380 
368 
368 
368 
368 

329 
329 
329 
311 
243 

243 
243 
410 
523 

4n 

410 
368 
368 
329 
329 

203 
293 
293 
250 
250 

250 
250 
227 
227 
227 
227 

368 
368 
868 
329 
329 

329 
829 
320 
311 
311 

293 
203 
203 
203 
283 

276 
250 
243 
227 
243 

243 
227 
227 
212 
212 

212 
106 
198 
108 
212 
108 

108 
108 
108 
185 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
172 
172 

172 
172 
172 
160 
148 

148 
144 
137 
137 
148 
137 

172 

2 

173 

3     

173 

4 

160 

6 

148 

0     

148 

7 

144 

8. 

196 

Q 

283 

10 

212 

11 

227 

12 

237 

18 

227 

14 

904 

15   

1,730 

10     

96S 

17 

704 

18      

1,390 

19    

3,020 

20 

1,730 

21 

1,160 

22 

1,090 

23 

.848 

24 

704 

26 

743 

26 

742 

27 

743 

28 

643 

20 

1,000 

30   

477 

81 

1914-15. 
1 

187 

2 : 

130 

8 

190 

4 

130 

5 

130 

6 

116 

7 

106 

8 

237 

0 

108 

10 

173 

11 

160 

12 

137 

13 

136 

14 

137 

15 

137 

16 

137 

17 

130 

18 

136 

19 :... 

133 

20 

116 

21 

116 

22 

110 

23 

110 

24 

126 

26 

116 

26 

110 

27 

106 

28 

103 

20 

07 

30 

1,000 

31 
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Monthly  diacharge  of  North  Fork  ofSkyhamuh  River  at  Index,  Wath.Jor  the  yeart  ending 

Sept.  SO,  1912-1915. 

[Drainage  area,  143  square  miles.] 


Month. 


Diacharge  in  seoond-feet. 


HazlmunL 


Minimum. 


Mean. 


Per 
aqoare 
mile. 


Rmi-oiff. 


Depth  in 

Inches  on 

drainage 

area. 


Total  in 
aore-feet. 


Aooo- 
racjr. 


1911-12. 

October 

November 

December , 

January 

February 

March... 

^:::::::::::: 

June 

July 

August 

September 

The  year 

191^13. 

October 

Nov.1-3 

Mar.20-31 

AprU 

Miy 

June 

July 

August 

September 

1913-14. 

October 

November 

December 

January 

February 

March... 

April 

Melj 

June 

Jniy 

August 

September 

The  year.... 

1914-15. 

October 

November 

December 

January 

February 

March... 

^::::::::::::: 

June 

July 

August 

September 

The  year... 


830 
9,720 
1  740 
8,000 
2,110 

775 
1,270 
8,780 
8,780 
1,740 

885 
1,200 


9,720 


1,130 
404 
642 
2,330 
3,550 
5,380 
3  280 
1,240 
5,060 


8,200 
5,720 
1,020 
9,820 
2,780 
2,650 
8,690 
3,020 
2,660 
1,730 
368 
2,020 


9,820 


2,120 

6,060 

848 

570 

500 

2,330 

6,400 

2,020 

848 

523 

198 

1,090 


144 
144 
404 
293 
445 
260 
577 
885 
1,060 
445 
197 
156 


276 
2,360 

891 
1,030 
1,030 

376 

820 

2,270 
994 
392 
385 


L93 
16.5 
6.23 
7.20 
7.20 
S.63 
5.73 
14.4 
15.9 
6.95 
2.74 
2.69 


144 


1,070 


7.48 


244 

404 
368 
546 
092 
2,120 
1,020 
368 
276 


541 

404 

497 

1,280 

2,120 

2,990 

2,080 

645 

766 


3.78 
2.83 
3.48 
8.95 
14.8 
20.9 
14.5 
4.51 
5.36 


276 

1,240 

454 

1,370 

311 

541 

293 

1,460 

311 

666 

594 

1,330 

546 

1,630 

904 

2050 

963 

1,640 

348 

'802 

198 

272 

144 

679  1 

144 

1,140  1 

8.67 
9.58 

8.78 

ia2 

4.66 
9.30 
11.4 
14.3 
11.5 
5.61 
1.90 
4.75 


7.97 


742 
227 
227 
293 
293 
848 
642 
368 
227 
137 
97 


6,400 


97 


928 
2,030 
394 
342 
372 
874 
1,660 
872 
540 
320 
168 
163 


720 


6.49 
14.2 
2.76 
2.39 
2.60 
6.11 
11.6 
6.10 
3.78 
2.24 
1.17 
1.14 


5.03 


2.22 

18.41 
7.18 
&30 
7.78 
8.08 
6.39 
16.60 
17.74 
8.01 
3.16 
3.00 


101.80 


4.36 
.32 
1.55 
9.99 
17.06 
23.32 
16.72 
5.20 
5.98 


10.00 
10.60 

4.36 
1L76 

4.85 

ia72 

12.72 
16.49 
12.83 
6.47 
X19 
5.30 


108.38 


7.48 
15.84 
3.18 
2.76 
i71 
7.04 
1X94 
7.03 
4.22 
2.58 
1.35 
1.27 


68.40 


776,000 


33,300 
2,400 
11,800 
76,200 
130,000 
178,000 
128,000 
39,700 
45,600 


78,200 
81,500 
33,300 
89,800 
87,000 
81,800 
97,000 
126,000 
97,600 
49,300 
16,700 
40,400 


827,000 


57,100 
121,000 
24,200 
21,000 
20,700 
53,700 
08,800 
58,600 

10,300 
9,700 


522,000 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
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MZDDI^B  VORK  07  SVOQUALMIE  RIVSR  HSAR  VORTH  BXHD,  WASH. 

Location.— In  the  NE.  J  SE.  }  aec.  10,  T.  23  N.,  R.  8  E.,  a  mile  southeaet  of  Nortfa- 
Bend,  in  King  County,  and  2}  miles  above  junction  with  the  North  Fork. 

Drainage  area. — ^184  square  milee  (measured  on  toi>ographic  map). 

Records  available.— August  10,  1907,  to  February  29,  1908;  August  25,  1908,  to 
September  30,  1915. 

Gags. — Stevens  water-stage  recorder  installed  August  7,  1915,  refarred  to  inclined 
staff  on  left  bank  1  mile  southeast  of  North  Bend.  Prior  to  August  7,  1915,  at 
highway  bridge  2}  miles  below  present  site  as  follows:  August  10,  1907,  to  Febru- 
ary 29,  1908,  two  vertical  staffs  at  same  datum;  locaticm  and  datum  in  respect  to 
subsequent  gages  unknown;  August  25,  1909,  to  November  30,  1909,  when  gage 
washed  out,  vertical  staff  on  right  bank  300  feet  above  bridge;  December  21, 1909, 
to  November  21,  1910,  when  gage  washed  out,  vertical  staff  on  piling  of  wing 
wall  on  left  bank  about  100  feet  below  bridge  at  same  datum  as  previous  gage; 
December  5,  1910,  to  March  14,  1911,  two  temporary  vertical  staffs  at  datum 
0.60  foot  higher  than  previous  gage.  March  15,  1911,  to  September  1,  1912, 
vertical  staff  on  left  side  about  200  feet  above  bridge  at  datiun  1  foot  low^ 
than  previous  temporary  gages  and  0.40  foot  lower  than  gages  in  use  August  25, 
1908,  to  November  21, 1910.  All  readings  August  25, 1908,  to  March  14,  1911,  cor- 
rected to  datum  of  this  gage;  September  2,  1912,  to  August  6;  1915,  Fuller  water- 
stage  recorder  installed  on  left  bridge  support,  referred  to  vertical  staff,  0.50 
foot  higher  in  datum  than  previous  gage.  Readings  to  tenths  every  second 
day  August  10, 1907,  to  February  29, 1908,  and  daily  August  25, 1908,  to  Septem- 
ber 1,  1912,  by  M.  H.  Norman.  Water-stage  recorders  inspected  once  or  twice 
a  week  by  employees  Puget  Sound  Traction  Light  &  Power  Co. 

Discharge  mbasurbmbntb. — ^Made  by  wading  or  from  highway  bridge  at  original 
location  of  gage. 

Channel  and  control. — Channel  at  new  location  composed  of  large  boulders; 
slightly  curved  above  and  below  station.  Control  not  likely  to  shift.  Left 
bank  high;  right  bank  low,  heavily  wooded.  Channel  at  original  location  com- 
posed of  silt  and  fine  gravel;  shifting  at  high  stages.  Banks  high;  one  channel  at 
all  stages.  Stage  of  zero  flow,  gage  height  —0.05  foot,  as  measured  September 
10,  1911;  at  -1.2  feet,  August  20,  1914;  and  at  -0.9  foot,  July  27,  1915. 

EzTREicES  OF  DISCHARGE. — Maximum  stage  during  year,  from  water-stage  recorder, 
6.2  feet  November  2  (discharge,  8,100  second-feet);  minimum  stage  from  recorder, 
1.50  feet  at  1  p.  m.  September  30  (dlschaige,  146  second-feet). 

1907-1915:  Maximum  stage  recorded,  13.4  feet,  estimated  by  observer  when 
water  was  above  gage,  November  23  and  29,  1909  (dischaige  not  determined); 
stage  may  have  been  higher  November  18,  1911,  when  water  was  above  gage 
(discharge  estimated  by  hydrographic  comparison  with  the  North  and  South 
forks  at  18,000  second-feet);  minimum  stage  recorded,  September  30, 1915. 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — None. 

Regulation. — None. 

Accuracy. — Grage-hcight  record  prior  to  installation  of  water-stage  recorder  not  very 
reliable.  Results  for  that  period  are  only  fair.  Results  for  1913  are  only  fair 
on  account  of  poorly  defined  rating  curve  (used  to  Feb.  16,  1913)  and  breaks 
in  record.  Results  after  May  31,  1915,  excellent.  Results  for  remainder  of 
period  good. 

Cooperation. — Gage-height  record  and  most  of  discharge  measurements  furnished 
by  the  Puget  Sound  Traction,  Light  &  Power  Co. 
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Dwharge  measurements  of  Middle  Pork  of  Snoqualmie  River  near  North  Bend^  Wash.^ 

during  1907-1915. 


Date. 


1907. 
Aug.  10 
Oct.  29 
31 

1906. 
Sept.  11 
Not.  11 

1909. 
Aug.  27 

1910. 
Mar.  18 
June  30 
Sept.  21 

1911. 
Mar.  17 
Sept.  10 
Oct.   11 

1912. 
Feb.  20 
Mar.  29 
Apr.  24 


Made  by— 


A.  S.  Kalenbom. 
.do., 
do.. 


.do.. 

Crawford  and  Easter. 
R.  R.  Easter. 


do 

Parker  and  Crawford 
R.R.Easter 

WellerRose 

do 

do 


height. 

Dis- 
cbarge. 

Date. 

Feet. 

See.^. 

1912. 

0.75 

312 

May    9 

.42 

218 

July  30 

.86 

338 

1913. 
Jan.    27 

1.80 

248 

.  June    7 

1.98 

377 

luly^ 

2.50 

535 

Sept.  19 
1914. 

5.20 

3,100 

Jan.     6 

2.60 

698 

May  11 

1.00 

188 

Aug.  20 
1915. 

2.85 

740 

Jan.   13 

2.46 

606 

Mar.  18 

2.10 

359 

Apr.    3 
July  14 

3.32 

1,220 

27 

2.90 

885 

Aug.    6 

2.65 

708 

Sept.   4 

Made  by— 


R.C.  Pierce , 

WellerRose , 

Rose  and  Evertson... 
Eemisse  and  Wensell 

.do 

G.  L.  Parker 

Tuttleand  Rose 

Rose  and  Hodges 

Rose  and  Beery 

WellerRose 

Collier  and  Rose 


McFadden  and  Brown 
Hartsonand  McFadden 
McFadden  and  Wilbur 
McFadden  and  Wick- 

lund 

J.  T.  Hartson 

Hartson  and  McFadden 
McFadden  and  Norman 


Gage 
beight. 


Feet. 
4.15 
2.20 


2.69 
3.88 
4.06 
2.90 
2.90 
1.62 


6.12 

2.75 

.56 


1.55 
2.20 
4.76 

1.22 
2.10 
1.93 
1.59 


Dls- 
cbarge. 


Sec.-ft. 

2,400 

372 


1,280 
3,160 
3,520 
1,560 
1,600 
451 


7,900 

1,620 

218 


734 
1,270 
4,760 

637 
334 
272 
163 


Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Snoqualmie  River  near  North  Bend, 
Wash. //or  the  years  ending  Sept.  30,  1907-1915. 


Day. 

Aug. 

Sept.    \ 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

256 
246 
266 
286 
381 

476 
463 
450 
491 
632 
399 

Sept. 

1907. 
1 

1 
1 

266: 

276 

286 

276 

^1 

371  ; 

476 
476 
476 
490 

1907. 
11 

297 
286 
286 
286 
276 

^ 
266 
266 
266 
266 

501 
501 
504 

"i.'iso 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
3... 

1907. 

424 

2 1  

12 

377 

3 

13 

330 

4 

14 

330 

6 

15 

330 

6 

10 

330 

7 

I?::.::::::::::: 

330 

8 

18 

319 

9 

19 

308 

10 

308 

20 

308 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Snoqudlmie  River  near  North  Bend^ 
Wash.t/or  the  years  ending  Sept,  SO,  iP07-i9/5— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Aug. 


Btspt. 


1907-8. 

1 

2 

3 

4 

5 

« 

7 

8 

9 

10 

n 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29.., 

30 

31 


308 
319 
330 
319 
306 

306 
306 
207 
286 
286 


266 
246 
266 
266 

266 
266 
266 
266 
266 

266 
266 
266 
266 
266 

256 
246 
236 
226 
266 
330 


417 
504 
504 
504 
440 

878 
376 
876 
364 
852 

352 
852 
864 
876 
400 

424 

437 
450 
463 
476 

619 
562 
647 
532 
647 

562 


562 

662 
562 
647 
632 
613 

604 
694 
694 
736 
778 

701 
624 
664 

604 
648 


861 
1,130 
1,480 
1,840 

1,480 

1,130 

964 

778 
828 
878 


691 
504 
604 
604 
504 

604 
599 
694 
694 
604 

714 
734 
67» 
624 
608 


643 
694 

714 
734 

679 
624 
693 
562 


504 
477 
450 
450 
450 
424 


412 
400 
400 
400 
481 

662 
506 
460 
450 
460 

450 
460 
437 
424 
464 

604 
619 
784 
648 
562 


504 
604 
504 
400 

476 
567 
658 
658 


306 

276 
248 
248 
408 
684 
488 


278 

2m 


446 
872 
800 

270 
MS 
948 


196 
198 
17» 

170 
170 
170 
170 
170 

170 
154 
154 
154 
154 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1908-9. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


222 
372 
372 
372 
372 

372 
338 
372 
408 
446 

446 
446 
696 
900 
900 

900 
696 
534 
584 


534 
446 
408 
408 
446 

446 
446 
446 
975 
3,170 
3,170 


1,950 
1,480 
1,220 
1,220 
606 

488 

488 
446 
446 
372 


306 
276 
248 
248 

306 

828 

5,500 

1,050 

1,480 

1,660 
2,050 
1,570 
2,260 
1,060 

760 
638 
534 
534 


446 
198 
222 
176 
222 


446 
534 
534 
638 

638 

696 

1,570 

1,140 

1,140 

1,060 
975 
900 
696 
534 

534 
488 
638 
638 
2,370 

1,480 
2,480 
1,850 
1,850 
1,750 
1,750 


1,480 
1,660 
4,030 
2,370 
1,480 

1,480 

1,570 

1,060 

696 

446 

446 
446 
446 
446 
446 


2.700 
2,590 
4,550 

3.410 
1,660 
1,390 
1,140 
900 

760 
696 
760 


534 


634 

760 


488 

634 
488 
446 

446 
406 
372 
372 
760 

1,300 
3,060 
2,260 
1,570 
1,140 

900 
760 
760 
828 
900 

900 
975 
760 


696 
638 
638 
638 
696 


534 
534 
696 


634 
534 
534 
534 
634 

534 
584 
638 
534 
534 

534 
534 
638 
696 
606 

760 
760 
760 
760 
760 


1,140 
828 
696 


780 
828 
828 

760 

760 

1,060 

1,060 

1,060 

900 
696 
696 
638 
638 

584 
584 
696 
828 
2,370 

2,930 
1,660 
1,660 
1,390 
1,300 


1,890 
1,480 
2,050 
2,260 
1,480 

1,800 
1,140 
1,140 
1,140 
1,220 

1,390 
1,060 
1,060 
1.060 
1,060 

1,060 
1,220 
1.220 
1,300 
1,140 

1,140 

900 

900 

1,220 

1,390 

1,950 
3,170 
2,050 
2,050 
2,700 
3,050 


6,460 

1,390 

4,040 

1,300 

8,410 

1.220 

2,590 

1,220 

2,370 

1,140 

2,050 

1,300 

1,950 

1,950 

1,960 

1,480 

1,950 

1,390 

2,810 

1,390 

8,170 

1,950 

1,850 

1,800 

1,750 

976 

1,660 

696 

1,660 

638 

1,670 

584 

1,480 

684 

1,480 

684 

1,570 

634 

1,480 

634 

1,480 

634 

1,390 

534 

1,480 

684 

1,390 

684 

1,390 

534 

1,480 
1,480 
1,390 
1,300 
1,300 


488 
488 


488 
488 


446 
446 
408 

408 
372 
872 
338 
440 


306 
306 
276 
278 

248 
248 
222 
222 

196 

176 
176 
176 
176 
176 

372 
872 
222 
198 
176 
176 


222 
222 
222 
222 


108 
196 
196 


246 
196 
170 
170 
170 

170 
222 
222 
222 


900 
828 
684 


406 


806 
564 
584 
584 
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Daily  diseKarge,  in  aeoand-feet,  of  Middle  Fork  of  Snoqualmie  River  near  North  Bend, 
Wash.,/ar  the  years  ending  Sept,  SO,  i907-/Pi5— Continued. 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

190»-lO. 
1 

584 

584 
975 
900 
760 

006 
900 
828 
584 
634 

534 
488 

446 
408 
372 

872 
338 
338 
338 
338 

406 
584 
488 
900 
488 

446 
446 
408 
406 
584 

602 
510 
516 
616 
616 

476 
476 
476 
476 
476 

438 
438 
404 
872 
372 

342 
342 
1,000 
804 
648 

602 
4,320 
4,320 
4,450 
3,340 

1,610 
1,420 
1,610 
1,160 
2,210 
2,110 

2,110 

1,330 

1,000 

604 

748 

748 
648 
602 
558 
558 

616 
516 
602 
602 

5,400 
6,230 
4,580 
3,340 
2,540 

1,910 
1,520 
1,330 
1,160 
1,080 

1,520 
2,110 
2,320 
a  7fiO 

1,060 
1,000 
1,000 
1,080 
i;i60 

1,420 
1,520 
1,520 
1,810 
1,610 

1,520 
1,520 
1,420 
1,330 
1,240 

1,080 
1,080 
1,240 
2,430 
3,100 

2,110 
1,910 
2,010 
3,220 
3,340 

3,100 
2,110 
1,810 
1.520 
1,080 

7« 

828 
760 
638 
584 

534 

488' 
584 
534 
760 

638 
584 
534 
534 
534 

584 
534 
638 
638 
638 

696 

760 

760 

1,140 

1,140 

1,060 

1,060 

900 

828 

900 

1,060 
1,060 
1,060 
1,240 
1,330 

1,420 
2,010 
2,010 
2,010 
4.840 

4.320 
3,100 
2,210 
1,910 
1,520 

1,240 
1,710 
1,710 
1,610 
1,160 

1,330 
1,610 
2.010 
2,210 
3,100 

1,810 
1,610 
1,240 
1,420 
1,610 
1,610 

975 
1,300 
1,570 
2,260 
2,260 

1,480 
1,800 
1,480 
1,140 
1,060 

1,060 
975 
1,140 
1,060 
1,060 

975 
1,480 
2,150 
1,950 
1,570 

1.390 
1,220 
1,140 
1,140 
1,140 

1,140 
1,140 
1,220 
1,480 
1,750 
2,260 

1,810 
1,240 
1.240 
1,000 
1,000 

1,160 
1,160 
1,060 
1,080 
1,080 

3,220 
1,610 
1,160 
1,160 
1,160 

1,080 

1,080 

930 

606 

1,060 

930 
804 
696 
696 
096 

748 
696 
648 
648 
648 

3,370 
1,300 
1  300 
1,220 
975 

975 
1,060 

975 
1,220 
1,480 

2,700 
2,080 
2,870 
1,710 
1,710 

1,610 
1,240 
1,000 
930 
1,000 

930 
1,080 
864 
864 
864 

864 

1,240 

1,160 

930 

930 

648 
602 
602 
648 
602 

602 
602 
602 
602 

748 

748 
748 
748 
696 
696 

648 
602 
558 
476 
476 

476 
476 
438 
404 
404 

404 
404 
404 
372 
372 
372 

1,060 
1060 
1,000 
1,240 
1,160 

1,330 

1,160 

1,000 

930 

864 

804 
748 
748 
804 
804 

804 
804 
748 
748 
748 

696 
602 
602 
602 
602 

558 
558 
516 
476 
476 
476 

372 
814 
288 
288 
288 

288 
288 
288 
288 

288 

288 
264 
264 
242 
242 

242 
242 
242 
242 
242 

222 

222 
222 

222 
222 
222 
222 
222 
222 

476 
438 
438 
438 
438 

404 
404 
404 
404 
404 

404 
404 
404 
404 
372 

372 
372 
372 
372 
476 

476 
438 
404 
372 
372 

372 
372 
372 
372 
372 
372 

222 

a 

322 

3   

333 

4 

188 

5      

188 

e 

333 

7    

333 

8 

333 

9     

233 

10 

333 

11 

333 

12      

188 

13    

174 

14 

174 

15    

658  2,870 

516  3,610 
516  3,220 

476  \  3  ion 

188 

10 

188 

17 

333 

18 

1 

333 

19  

*  *■  1 

476 
476 

476 

438 

438 

1,000 

1,420 

1,160 
1,520 
2,760 

3.580 
3,100 

2,650 
2,430 
2,320 
1,910 
1,420 

1,240 
1,060 
1,080 
1,000 
1,000 
1,240 

223 

20 

188 

21 

!!!!!!! 

930 
602 
602 
608 
602 

602 
658 

616 
602 
602 
864 

188 

22    

188 

23 

188 

24    

188 

25 

186 

as 

188 

27    

188 

28 

188 

29 

304 

30 

658 

31 

638  ' 

1910-11. 
1 

2,430 
2,010 
7,960 
4,580 
4,820 

2,110 
4,710 
2,210 
1,810 
1,240 

1,060 
930 
696 
602 

1,060 

864 
2,870 
2,430 
1,610 

556 

804 
696 
696 
804 
2,870 

1,610 
1,080 
804 
602 
658 
516 

930 
864 
1,160 
864 
648 

2,210 
5,620 

373 

2 

372 

3 

438 

4 

476 

5 

602 

0 

648 

7 

602 

8 

2,210 
1,330 

658 

9 

! 

658 

10 

8,350 

3,220 
2,430 
2,010 

648 

11 

616 

12 

658 

13 

2,320 
2,150 
2,050 

1,570 
975 

14 

1,710 

16 

1,330 

1,160 
930 
804 

16 

638 
760 
760 
900 
900 

900 

975 

1,060 

1,140 

900 

828 
696 
606 
638 
975 
760 

17 

Ig 

696 

19 

864 
2,110 

684 

20 

' 

684 

21 

, 

634 

22 

1 

488 

23 

488 

24 

488 

25 

446 

26 

i 

446 

27  

1 

408 

26 

406 

29 

406 

30 

406 

31 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Snoqtialmie  River,  near  North  Bend, 
Wash.,  for  the  years  ending  Sept.  SO,  1907-1915 — Continued. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1911-12. 
1 

372 

2 

338 

3 

838 

4 

838 

5 

306 

6 

306 

7 

306 

8 

306 

Q 

276 

10. 

872 

11 

372 

12 

372 

13 

372 

14 

1,140 

15 

696 

It 

446 

17 

372 

18 

372 

19 

372 

20 

338 

21 

338 

22 

23 

306 
306 

24 

806 

25 

306 

28 

306 

27 

306 

28 

306 

20 

306 

30 

276 

31 

276 

1912-13. 
1 

391 

2 

452 

3 

552 

4 

663 

5 

538 

e 

445 

7 

403 

8 

1,080 

9 

865 

10 

640 

11 

631 

12 

471 

13 

433 

14 

415 

15 

897 

10 

439 

17 

928 

18 

919 

19 

982 

20 

21 

22 

23 

24 

25 

20 

27 

820 

28 

752 

29 

735 

30 

735 

31 

671 

276 
276 
276 
276 
838 

900 
5,070 
1,850 
1,060 

760 

696 

696 

900 

2,480 

1,390 

1,140 
6,960 


6,670 
2,750 
1,990 
1,720 
1,600 

4,030 
2,430 
1,850 
1,720 
1,600 


605 
580 
580 
655 
1,210 

1,340 
1,390 
1,790 
2,250 
1,920 

1,980 
2,250 
3,420 
2,250 
1,500 

1,190 
3,330 
8,590 
2,320 
1,730 

1,440 
1,390 
1,440 
1,290 
1,190 

1,050 
910 
820 
760 
744 


1,600 
1,480 
1,260 
1,260 
1,160 

1,160 
1,280 
1.990 
2,280 
2,280 

1,990 
2,130 
1,720 
1,260 
1,260 

1,600 
1,370 
1,260 
1,160 
1,160 

1,060 
1,060 
1,990 
1,370 
1,370 

1,160 
1,060 
965 
965 
790 
710 


778 

892 

2,390 

1,980 

1,340 

1,070 
892 
874 
760 
711 

744 
719 
744 
847 
735 

847 
1,160 
1,250 
1,000 

874 

812 

760 

946 

1,000 


812 

847 

928 

1,290 


635 
635 
635 
635 
635 

565 
635 
565 
635 
965 

875 
1,060 
2,500 
8,130 
2,920 

2,750 
1,600 
1,480 
1,260 
1,260 

2,500 
1,370 
1,260 
1,540 
3,450 

2,130 
1,720 
2,750 
3,640 
4,090 
2,130 


1,290 

1,290 

1,220 

086 

752 

679 

610 
602 
580 
538 
510 

458 
445 
421 
391 
885 

380 
368 
358 
735 
640 

1,670 

1,190 

1,040 

082 

892 


1,600 
1,260 
1,160 
1,060 
965 

875 
1,160 
1,370 
1,600 
2,280 

1,850 
1,600 
1,260 
1,600 
1,260 

3,090 
2,430 
2,130 
1,600 
1,320 

1,060 
965 

1,160 
965 
876 

875 
875 
710 
636 


719 
663 
648 
625 
545 

510 
458 
421 
445 
497 

545 
580 
655 
919 
2,540 

3,500 
3,920 
2,140 
1,570 
1,290 

1,160 

1,120 

1,030 

905 

875 

822 
800 
772 


565 
430 
430 
870 
370 

370 
370 
310 
310 
255 

256 
255 
200 
200 
200 

255 
370 
495 
430 
430 

430 
430 
430 
430 
430 

666 
635 
710 
875 
790 
710 


730 
787 
808 
868 
1,010 

1,030 
1,050 
1,160 
1,100 
1,120 

1,070 

1,010 

035 

906 

875 

1,030 
1,290 
1,520 
1,290 
1,090 

974 
845 
822 
786 
730 

730 

765 

816 

1,380 

1,470 

1,120 


875 

965 

875 

1,060 

1,160 

790 
790 
875 
875 
1,870 

1,060 
965 

1,160 
875 
790 

790 
710 
710 
710 
710 

635 
635 
636 
710 
710 

636 
636 
710 
876 
1,370 


1,060 
935 
912 
966 

1,160 

1,120 
1,070 
996 
1,010 
1,200 

1,890 
2,010 
1,890 


2,010 


1,420 
1,470 

1,840 
1,670 


1,060 
965 
875 
875 
790 

876 
1,260 
2,430 
2,280 
1,990 

1,990 
1,990 
3,450 
3,450 
3,450 

1,990 
1,600 
1,600 
1,600 
4,440 

3,830 
2,430 
1,990 
1,370 
1,720 

2,280 
2,430 
1,990 
1,600 
1,260 
965 


1,480 
1,370 
1,370 
1,370 
1,720 

1,370 
2,500 
2,280 
1,480 
1,480 

1,370 
1,480 
1,480 
2,430 
1,370 

1,370 
1,370 
1,600 
1,990 
2,130 

2,280 
1,480 
1,370 
1,160 
1,600 

1,480 
1,370 
1,370 
1,160 
1,850 


4,300 
4,500 
4,500 


2,620 
2,860 


2,140 


2,550 


3,370 


1,880 

1,880 
1,820 
2,000 
2,700 
2,780 

2,560 
2,480 
2,560 
2,560 
2,410 

2,270 
2,200 
2,070 
1,700 
2,410 


1,850 
790 
790 
790 
965 

965 
1,600 
875 
710 
710 

975 
875 
790 
790 
790 

710 
710 
710 
710 
566 

565 
566 

636 
636 
636 

666 

430 
370 
870 
370 
370 


2,480 
1,880 
1,680 
1,580 
1,940 

2,140 
1,880 
1,940 
2,340 
1,880 

1,700 
1,640 
1,640 
1,700 
1,360 

1,310 
1,420 
1,580 
1,700 
1,820 

1,820 
1,820 
1,700 
1,520 
1,360 

1,090 

1,050 

1,060 

934 

779 

804 


370 
370 
310 
310 
255 

255 
255 
255 
255 
255 

430 
310 
810 
310 
255 

370 
1,060 
635 
405 
430 

870 
370 
310 
310 
310 

310 
310 
255 
255 
256 


3,270 

1,500 

1,730 

901 

735 

632 

928 

1,730 

1,170 

S74 

727 
632 
506 

524 
456 

421 
397 
385 
368 

358 

341 
330 
324 
319 
314 

308 
297 
292 

308 
341 


t99 

838 

300 

820 

804 

795 

3,;i60 

2,150 

1,120 

838 

....... 

605 

880 

549 

716 

487 

435 

8^ 

381 

442 

577 
485 
393 

406 


423 
411 

405 
387 
353 
358 
370 
235 


375 
423 
448 
4U 

468 
1,020 

ns 

540 

448 

4U 
364 

353 

35S 
320 
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Daily  dUcharge,  in  aecond-feet,  of  Middle  Fork  of  SnoqualnUe  River,  near  North  Bend, 
Wash.,  for  the  years  ending  Sept,  SO,  iP07-/ W5--Contmued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


1918-14. 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

a> 

20 

27 

28 

29 

30 

31 


310 
270 
320 
348 
348 

348 

655 

916 

1,470 

8,170 

8,100 
3,550 
3,820 
2,700 
2,060 

1,890 
1,720 
1,620 
1,530 
1,470 

1,380 
1,200 
1,060 
1,340 
1,200 

1,020 
1,030 
935 
830 
786 
704 


744 
698 
630 
679 
1,200 

2,200 
1,340 
1,160 
1,290 
1,470 

1,160 

1,020 

912 

868 

815 

2,140 
1,420 
1,420 
1,470 
1,470 

1,470 
1,470 
1,840 
3,190 
2,010 

1,780 
1,670 
1,670 
1,620 
1,570 


1,570 

618 

1,340 

606 

1,160 

950 

1,050 

4,800 

990 

8,100 

950 

7,600 

920 

5,190 

860 

2,780 

800 

2,120 

751 

1,470 

765 

1,290 

860 

1,010 

800 

966 

875 

890 

950 

890 

838 

800 
744 
704 
660 

666 

654 
642 
630 
606 

505 
600 
580 
508 

550 
606 


950 
868 
786 
698 
606 

982 
1,670 
1,120 


800 
696 
612 
606 
737 
876 


1,200 
875 
672 
800 
730 

600 
550 
503 
488 
493 

545 
572 
678 
578 
667 

550 
545 
540 
550 
654 

920 
1,520 
1,670 
1,470 
1,290 

982 
2,060 
1,160 


2,270 
1,470 
1,200 
1,160 
974 

890 

905 

1,040 

1,120 

1,120 


860 
1,120 
2,410 
2,270 

2,860 
2,270 
1,780 
1,670 
1,620 

1,470 
1,340 
1,120 
1,030 
966 

830 
765 
717 
698 
679 
654 


612 

600 

672 

1,380 

1,720 

2,270 
1,890 
1,380 
1,380 
1,420 

1,420 
1,380 
2,010 
2,410 
3,650 

2,340 
1,670 
1,520 
2,200 
2,410 

1,620 
1,310 
1,240 
1,110 
982 

1,060 
1,290 
1,200 
1,080 
1,200 


1,670 
2,140 
2,200 
1,620 
1,420 

1,420 
1,470 
1,470 
1,470 
1,620 

1,620 
1,720 
2,140 
2,700 
2,480 

1,890 
1,670 
1,520 
1,470 
1,670 

1,950 
1,950 
1,840 
1,670 
1,670 

1,520 
1,340 
1,200 
1,010 
1,120 
1,470 


1,950 
1,950 
1,620 
1,200 
1,060 

860 

838 

2,080 

1,670 

1,290 

1,200 
1,290 
1,290 
1,290 
1,520 

1,620 
1,670 
1,520 
1,290 
1,100 

1,240 
1,070 
868 
1,030 
1,420 

1,200 
1,160 
1,150 
1,140 
1,140 


1,130 

1,120 

1,060 

998 

822 

808 
672 
654 
660 
654 

606 
612 
618 
589 
550 

506 
514 
519 
480 
442 

403 
364 
368 
866 
364 

360 
356 
852 
306 
295 
295 


295 
292 
290 
288 
285 

284 


278 
262 

260 
250 
250 
250 


234 
231 
225 
220 
212 

220 
220 
212 
207 
205 

200 

200 
200 
202 
196 
189 


182 
17C 
174 
171 
169 


202 
218 
256 
250 


234 
228 
285 


618 
561 
905 
966 
1,380 

1,110 
642 
524 
460 
406 

406 
724 
514 
415 
356 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Snoqtialmie  River  near  North  Bend, 
Wash.,  for  the  years  ending  Sept.  30,  1907-1916 — Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1914-15. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


630 
717 
567 


428 
380 
360 
340 
612 

1,670 

1,420 

1,290 

890 

704 

606 
1,240 
2,780 
2,940 
2,010 

1,290 

1,030 

765 

692 

666 

600 
540 
474 

450 
514 
730 


1,160 
7,200 
7,680 
3,840 
3,580 

2,780 

2,000 

1,040 

940 

850 

4,110 
2,830 
2,230 
1,650 
1,390 

1,140 
980 
806 
869 

2,700 

2,100 
1,520 
1,410 
1,250 
1,160 

1,300 

1,210 

1,060 

942 

862 


727 
689 
665 
641 
619 

495 
485 
458 
432 
406 

375 
867 
355 
330 
325 

320 
320 
316 
323 
320 

337 
334 
323 
313 
310 

306 
306 
533 
485 
509 
585 


765 
647 
586 
524 

462 
458 
436 
504 
564 


779 
733 
714 


602 
505 
688 

581 
575 

564 
509 
467 
440 


375 


359 
355 
406 


564 
596 
554 
533 
575 

739 
714 
689 
671 
647 

619 
569 


458 

440 
476 
653 
538 
467 

462 
454 

436 
427 
499 


449 

432 


423 
406 
394 
462 
653 


504 
485 
458 
449 

462 
454 

440 

803 

1,800 

1,460 
996 

1,140 
965 


1,140 
1,460 
1,650 
1,360 
1,030 

869 
683 
765 
1,020 
1,060 
935 


2,440 
6,790 
5,610 
3,490 
2,100 

1,600 
1,550 
1,410 
1,020 
876 

942 
1,190 
1,410 
1,140 

935 

1,000 
1,230 
1,230 
1,190 
1,140 

876 
695 
602 
569 
607 


602 
602 
641 
580 


405 
467 
509 
543 
554 

606 
727 
720 
689 


799 
695 
596 
559 
538 

504 
472 
659 
855 


733 
641 
602 
647 
785 

806 
1,420 
3,360 
2,060 
1,410 
1,080 


035 
853 
762 
718 
719 

762 
743 
660 
589 
579 

658 

518 
480 
489 
484 

499 
518 
518 
538 
725 

677 
573 
518 
499 
452 


579 
528 
475 
452 


447 

442 
438 
424 
420 


406 
415 
424 


963 
346 
506 
655 
568 


677 
589 
528 

475 
415 
398 
376 
363 

351 
334 
318 
318 
318 
318 


813 
300 
805 
297 
289 

273 
254 
245 
236 
282 

229 
JQ9 
223 
217 
217 

217 
220 
214 
209 
212 

209 
209 
206 
203 
200 

192 
100 
184 
182 
184 
182 


180 
182 
170 
163 
170 

168 
156 
246 
451 

800 


aoo 

198 
206 

296 


217 
200 
184 
182 

174 
170 
167 
165 
163 

159 
103 

un 

152 
150 


Note.— Discharge  determined  as  follows:  1907-8— Aug.  10,  1907.  to  Feb.  29,  1908,  from  poorly  deflned 
ratine  cunre:  interpolated  for  days  on  which  gage  was  not  read ;  estimated  from  hydrographs  of  the  NorUi, 
Middle,  and  Soutn  forks  for  the  following  periods:  Sept.  14-16,  795  second-feet;  Sept.  18-20,  825  second- 
feet;  Nov.  27, 1907,  to  Dec.  4, 1907, 3,250  second-feet.  Gage  heights  Dec.  11. 1907,  to  Feb.  29, 1908.  reduced 
to  datum  of  original  gage.  Aug.  25  to  Sept.  30,  1908,  from  rating  curve  foirly  well  defined  below  1,000 
second-feet. 

1908-9— Aug.  25, 1908,  to  Sept.  30, 1908,  from  rating  curve  fairly  well  defined  below  1,000  second-feet. 

1909-10— Oct.  1-31, 1909,  from  rating  curve  fairly  well  defined  below  1,000  second-feet.  Discharge  for 
November,  1909.  not  ascertained,  as  water  was  over  gage  Nov.  2, 3, 18. 19.  23,  24, 29,  and  30,  and  extension 
of  ratine  curve  for  high  water  is  uncertain;  Dec.  21, 1909,  to  Sept.  30,  1910,  from  rating  curve  fairly  well 
defined  below  3,500  second-feet.    No  record  Dec.  1-20, 1909. 

1910-11— Oct.  1  to  Nov.  20, 1910,  from  rating  curve  fairly  well  deflned  below  3,500  second-feet;  Nov.  21, 
1910,  to  Mar.  15,  1911,  discharge  not  ascertained  as  no  discharge  measurements  are  available  to  Indicate 
the  amount  of  scour  caused  by  high  water  in  November.  The  hydrographic  comparison  shows  that  there 
was  considerable  scour  followed  by  filling  early  in  March.  Mar.  16  to  June  11, 19il.  and  Sept.  14-30, 1911, 
from  rating  curve  f^ly  well  defined  below  1,000  second-feet;  June  12  to  Sept.  13, 1911,  from  rating  curve 
fairly  well  defined  below  3,500  second-feet.  Gage  heights,  Aug.  25, 1008,  to  Nov.  20, 1910,  reduced  to  datum 
of  gage  Installed  Mar.  15, 1911. 

1911-12— Oct.  1  to  Nov.  17,  1911,  from  rating  curve  fairly  well  defined  below  1,000  second-feet;  Not. 
18-19,  water  over  gage,  disdiarge  estimated  from  hydrographs  at  18.000  second-feet  and  13,500  second-feet, 
respectively;  Nov.  20, 1911,  to  Sept.  1, 1912,  from  rating  curve  well  deflned  below  3,000  second-feet;  Sept. 
2-30, 1912,  from  poorly  defined  rating  curve.  Gage  height  Sept.  2, 1912,  reduced  to  datum  of  water-sti^ 
recorder  installed  Sept.  3. 

1912-13— Oct.  1,  1912.  to  Feb.  16, 1913,  from  poorly  deflned  rating  curve;  Feb.  17  to  June  8, 1913,  fnnn 
rating  curve  fairly  well  deflned  throughout;  June  9  to  Sept.  30, 1913,  from  rating  curve  fairly  well  deflned 
below  2,000  second-feet.  Discharge  estimated  from  hydrographs  is  follows:  Oct.  20-26, 1912,  856  second- 
feet;  Dec.  30-31,  1912,  1,640  second-feet;  Jan.  1-4,  1913.  3,000  second-feet;  Apr.  14-19,  1,340  second-feet; 
Apr.  21-23,  1,940  second-feet;  Apr.  28-30,  1,230  second-feet;  June  4-5,  3,390  second-feet;  June  8-10,  2,870 
second-feet;  June  12-14,  2,320  second-feet;  Aug.  5-9,  672  second-feet;  Aug.  11-16,  496  second-feet;  Aug. 
19,  interpolated;  Aug.  22-23,  414  second-feet;  Sept.  2-3. 335  second-feet;  Sept.  11-12, 580  second-feet. 

1913-14— Oct.  1-10, 1913,  from  rating  curve  fairly  well  deflned  below  2,000  second-feet;  Oct.  11. 1913,  to 
Sept.  30,  1914,  from  rating  curve  fairly  well  deflned  throughout.  No  record,  discharge  interpolated,  for 
following  days,  all  1914:  Jan.  7,  9,  June  28-30,  July  1, 3, 19-21, 24.  Aug.  2-4, 6, 7, 30, 31,  and  Sept.  1, 3, 4. 

1914-15— Oct.  1  to  Nov.  2, 1914,  from  rating  curve  fairly  well  deflned  throughout;  Nov.  3, 1914,  to  May 
28, 1915,  from  rating  curve  fairly  well  deflnedbelow  5,000  second-feet;  May  29  to  Aug.  6, 1915,  from  rating 
curve  well  deflned  below  1.000  second-feet:  Aug.  7  to  Sept.  30, 1915  (at  new  site),  froip  well  deflned  rating 
curve.   Stagesliacharge  relation  affected  by  ice,  discharge  estimated,  Dec.  15-16,  1914. 
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Monthly  dUcharge  of  Middle  Fork  of  Snoayjolmie  River  near  North  Bend,  Wash.,  for  the 
yean  ending  Sept.  SO,  1907-1916, 

[Drainage  area,  184  square  mUes.] 


Discharge  in  second-feet. 


Ifuxlmntn. 


Mean. 


Per 
square 


Run<K>ff. 


Depth  in 
inches  on 
drainage 


Total  in 
aore-feet. 


Accu- 
racy. 


1M7. 
August  10-31.... 
September 


1907-8. 


October. 

November 

December 

January 

February 

August  25^1. 
September.... 


October. 

November.. 

December.. 

January — 

February... 

March. 

Ap 


1908-9. 


April. 
May.. 


June.. 

July 

Auga^t 

September.. 


The  year. 


1909-10. 

October 

December  21-31. .. . 

January 

February 

March... 

April 

May 

June 

July 

August 

September 


1910-11. 

October 

November  1-ao... 
March  16-31 

iSJ!::::::::::::: 

June 

July 

August 

September 


October. 
November. . 
December.. 
January — 
FebnuuT... 
March 

iC.::::::. 

June 

July 

August 

September.. 


1911-12. 


1,130 


734 
734 
584 
446 


3,170 

5,500 

2,480 

4,550 

3,050 

828 

2,930 

3,170 

5,460 

1,950 

488 

900 


5,590 


975 

930 

4,450 

2,760 

5,490 

3,340 

4,840 

3,220 

748 

372 

558 


7.960 
8,350 
1,140 
1,140 
2,260 
2,980 
1,330 
476 
2,320 


1,140 


2,280 
8,130 
3,090 
875 
1,370 
4,440 
2,500 
1,860 
1,060 
3,270 


246 
266 


332 

485 


1.80 
2.64 


226 
352 
604 
424 
400 
248 
154 


278 
819 
1,120 
593 
507 
365 
231 


1.51 
4.45 
6.09 
8.22 
2.76 
1.98 
1.26 


222 

248 
176 
446 
372 
534 
584 
900 
1,300 
488 
176 
176 


688 

1,060 

933 

1,370 

845 

631 

997 

1,510 

2,040 

895 

208 

340 


3.73 
5.76 
5.07 
7.45 
4.59 
3.43 
5.42 
8.21 
11.1 
4.86 
1.62 
1.85 


176 


5,25 


516 

342 

438 

1,000 

1,000 

1,080 

648 

372 

222 

174 


516 
648 
638 
488 
975 
864 
476 
872 
372 


552 

644 

1,210 

842 

2,340 

1,710 

1,880 

1,070 

554 

256 

214 


1,810 

2,040 

845 

n9 

1,400 

1,850 

799 

403 

727 


3.00 
3.50 
6.58 
4.57 
12.7 
9.29 

ia2 

5.82 
3.01 
1.39 
1.16 


lao 

11.1 
4.59 
3.91 
7.61 
7.34 
4.34 
2.19 
3.95 


276 
276 
710 
565 
685 
200 
685 
790 
1,160 
370 
255 
292 


309 

8,040 

1,390 

1,840 

1,370 

429 

856 

1,960 

1,610 

745 

356 

716 


2.01 
16.5 
7.56 

lao 

7.45 
2.33 
4.65 
10  7 
8.75 
4.06 
1.93 
3.89 


1.47 
2.94 


L74 
4.96 
7.02 
3.71 
2.98 
.52 
1.41 


4.30 
6.43 
5.84 
8.59 
4.78 
8.95 
6.05 
9.46 
12.38 
5.60 
1.87 
2.06 


71.31 


3.46 
1.43 
7.50 
4.76 
14.64 
1086 
11.76 
6.49 
8.47 
1.60 
L29 


11.53 
8.25 
2.73 
4.36 
8.77 
8.19 
5.00 
2.52 
4.41 


2.32 
18.41 
8.70 
11.53 
8.04 
2.60 
5.10 
12.34 
1.76 
4.67 
2.22 
4.34 


14,500 
28,900 


17,100 
48,700 
68,900 
86,500 
29,200 
5,070 
13,700 


699,000 


113,000 
80,900 
26,800 
42,800 
86,100 
80,300 
49,100 
24,800 
43,300 


22,700 
181,000 
85,500 
113,000 
78,800 
26,400 
50,900 
121,000 
95,800 
45,800 
21,900 
42,600 


The  year. 


200 


1,220 


6.63 


90.21 


885,000 
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Monthly  discharge  of  Middle  Fork  o/SnoqwUmie  River  near  North  Bend,  Wash.,  for  the 
years  ending  Sept,  SO,  1907-1915 — Gontmued. 


Month. 


Discharge  in  seoond-feet. 


Run-off. 


IfftX^"!^'"*- 


M^fi^'n^i'P- 


Mean. 


Per 
square 
mile. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-lieet. 


Aoco- 
racy. 


October. 
November. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 


1912-13. 


October. 
November. . 
December.. 
January.... 
February. . . 

March 

April 

May 

June 

July 

August 

September.. 


1913-14. 


The  year. 


October. 
November. . 
December.. 
January.... 
February. . . 

March 

April 

May 

June 

July 

August 

September.. 


1914-15. 


The  year. 


1,060 
3,500 
2,390 


3,920 
1,520 


391 
680 
711 
858 

421 
730 
912 


1,560 
1,040 
1,040 
1,100 
1,000 
1,410 


3.72 
8.48 
5.65 
5.65 
5.98 
5.43 
7.66 


4,500 

2,480 

838 

3,360 


1,700 
779 
335 
300 


2.650 

1,600 

526 

672 


14.4 
8.70 
2.86 
3.65 


8,170 
3,190 
1,570 
8,100 
2,080 
2,800 
3,550 
2,700 
2,080 
1,130 
295 
1,380 


270 
636 
506 
606 
488 
654 
600 
1,010 
838 
295 
189 
109 


1,720 

1,410 

808 

1,710 

846 

1.300 

1.550 

1,680 

1,320 

576 

240 

460 


9.35 
7.66 
4.39 
9.29 
4.60 
7.07 
8.42 
9.13 
7.17 
3.13 
1.30 
2.50 


8,170 


160 


1,140 


6.20 


2,940 

7,680 

727 

898 

739 

1,800 

6,790 

3,360 

935 

833 

313 

451 


806 
306 
355 
427 
394 
569 
467 
452 
318 
182 
150 


7,680 


150 


909 
2,090 
429 
548 
542 
842 
1,490 
852 
598 
448 
228 
196 


4.94 
11.4 
2.33 
2.98 
2.95 
4.58 
8.10 
4.63 
3.25 
2.43 
1.24 
1.07 


762 


4.14 


4.29 
9.46 
6.51 
6.51 
6.23 
6.26 
8.56 


16.07 
10.03 
3.30 
4.07 


10.78 
8.55 
6.06 

10.71 
4.79 
8.15 
9.39 

10.53 
8.00 
3.61 
1.50 
2.79 


83.86 


6.70 
12.72 
2.60 
8.44 
3.07 
6.28 
9.04 
6.34 
3.63 
2.80 
1.43 
1.19 


56.33 


42,100 
82,800 
64,000 
64,000 
61,100 
61,500 
83,900 


158,000 
98,400 
32,300 
40,000 


106,000 
83,900 
49,700 

105,000 
47,000 
79,900 
02,200 

103,000 
78,600 
35,400 
14,800 
27,400 


623,000 


55,900 
124,000 
26,400 
33,700 
30,100 
51,800 
88,700 
52,400 
35,600 
27^500 
14,000 
11,700 


552,000 


D, 
D. 
D. 
D. 
D. 
C. 
C. 

C. 
B. 
C. 
B. 


SirOQXrAUaS  BIVSB  near  SVOQXrALMIE,  WASH. 

Location.— In  the  NE.  }  sec.  33,  T.  24  N.,  R.  8  E.,  300  feet  below  mouth  of  the  South 
Fork,  4  miles  above  mouth  of  Tokul  Creek,  and  2  miles  east  of  Snoqualmie,  in 
King  Coimty. 

Drainaoe  area. — 371  square  miles  (measured  on  topographic  and  county  maps). 

Records  available. — Revised  data  for  following  periods  published  in  this  report: 
May  1,  1898,  to  July  12,  1899;  January  1  to  July  16,  1900;  and  September  14, 
1902,  to  July  31,  1904.  Gage  heights  for  1902-1906  published  in  Water-Supply 
Papers  85,  100,  135,  178,  and  214.  Data  insufficient  for  ascertaining  discharge 
after  July  31,  1904. 

Gage.— May  1,  1898,  to  July  16,  1900,  staff  gage  at  dam  site  just  above  Snoqualmie 
Falls;  gage-height  record  continued  imtil  December  31, 1901,  but  data  insufficient 
for  ascertaining  dischaige  after  July  16, 1900.  September  14,  1902,  staff  gage  just 
below  Tokul  Creek,  three-fourths  mile  below  Snoqualmie  Falls;  destroyed  Decem- 
ber 1, 1902.  November  3, 1902,  staff  gage  on  left  bank  300  feet  below  South  Fork 
3i  miles  above  Snoqualmie  Falls,  and  2  miles  east  of  Snoqualmie,  destroyed 
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January  3,  1903.    January  7, 1903,  staff  gage  in  two  sections  installed  at  same  site; 

datum  raised  0.06  foot;  read  imtil  September  30, 1905.    Gage  at  Snoqualmie  Falls 

used  in  November  and  December,  1906.    Gage  read  to  himdiedths  daily  from 

November  3, 1902,  to  September  30, 1905,  by  E.  C.  Reinig. 
DiscHARQB  MBASUREMENTS.—In  1898-99  made  by  floats  from  cable  half  a  mile  above 

the  falls  and  from  bridge.    In  September  and  October,  1902,  from  cable  just 

above  Tokul  Creek.    From  November,  1902,  to  December,  1903,  from  cable 

300  feet  below  South  Fork. 
Channel  and  control. — Channel  composed  of  gravel;  did  not  shift  during  periods 

covered  by  records.    Flashboards  placed  on  the  dam  at  Snoqualmie  Falls  at  low 

water  affected  stage-discharge  relation  at  station  above  falls. 
Extremes  of  discharge. — 1898-1900,   1902-1904:  Maximum   stage  recorded,   19.6 

feet  January  3,  1903  (dischai^,  24,400  second-feet);  minimum  stage  recorded, 

3.55  feet  September  4, 1903  (discharge,  388  second-feet). 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — ^None. 
Regulation. — None. 
Accuracy. — Rating  curves  well  defined,  except  for  September  and  October,  1902, 

and  August  15  to  October  6,  1903.    Results  excellent,  except  for  short  periods 

for  which  rating  curves  were  not  well  defined  or  were  extended  for  high  water. 

Disdwrge  measurements  of  Snoqualmie  River  near  St^  Wash,^  during  1898-1 90S, 


Date. 


Dwj. 


180& 

Sept.   7 

Odt.     4 

Nov.  23 

24 

26 

29 

29 

6 

8 

9 

10 

15 

19 

27 

180a 
Jan.    18 
19 
Feb.  18 


Made  by— 


B.  E.  Grant.. 

do 

do 

do 

.  ...do 

do 

....do 

do 

do 

do 

do 

.  .do 

do 

.do 

B.  E,  Grant 

....do 

do 

.• 

Ga«e 
height. 


Feet. 
a53.90 
055.70 
6  57.32 
57.04 
56.40 
56.92 
56.95 
5&02 
65.74 
55.62 
56.48 
55.05 
57.00 
63.60 


62.30 
6a  30 
59.60 


Dis- 
charge. 


See.'fl. 
492 
1,290 
3,340 
2,860 
2,210 
2,560 
2,530 
1,730 
1,510 
1,400 
1,250 
1,040 
2,870 

14,100 


12,900 
8,690 
6,500 


Date. 


1902. 
Sept.  20 
Odt.  14 
Nov.  3 
Dec.  14 
17 

1903. 

Jan.   29 

Apr.  30 

Hay  10 

30 

June    5 

6 

9 

Aug.  26 

28 

Dec.  29 

29 


Made  by- 


T.  A.  Noble.. 

do 

....do 

do 


.do. 


T.A.Noble, 
do. 


H.W.  Quinan. 

do 

....do 

....do 


....do 

do 

....do 

G.  H.  Bliss. 
....do 


Gage 
height. 


Feet. 
cl.15 
el.04 
<I5.04 
3.37 
2.76 


3.86 
4.10 
5.70 
7.56 
8.70 
6.49 
5.32 
3.97 
3.94 
3.13 
3.13 


a  Made  by  weighted  rod  floats. 

b  This  and  following  measurements  made  in  1898-9  made  with  a  Haskell  meter. 

e  Referred  to  Eage  below  Snoqualmie  Falls. 

d  This  and  (oUowing  measurements  referred  to  gage  a))ove  Snoqualmie  Falls. 


Dis- 
charge. 


641 
3,230 
1,890 
1,380 


2,040 
2,470 
4,050 
6,420 
8,280 
5,210 
3,680 
693 
637 
1,690 
1,600 
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Daily  discharge,  in  Hcondfeetf  of  Snaqualmie  River  near  Snoqwdmie,  Wtuh.y  for  the 
years  ending  Sept,  SO,  1898, 1899, 1900, 190Z,  190S,  and  1904. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

1898. 

1808. 

1 

3,500 

3,800 

2,760 

1,000 

520 

16 

6,500 

5,870 

1,680 

588 

468 

2 

3,800 

4,040 

8,160 

1,000 

620 

17 

6,050 

3,800 

2,060 

588 

468 

8 

4.850 

4,010 

3,300 

015 

520 

18 

5,360 

4,850 

3,020 

588 

468 

4 

5,530 

4,680 

3,300 

860 

520 

10 

4,200 

6,500 

2,280 

588 

468 

5 

5,100 

5,530 

8,020 

860 

620 

20 

3,500 

5,530 

1,680 

588 

630 

8 

4,900 

6,330 

2,510 

860 

520 

21 

3,300 

4,850 

1,510 

563 

1,160 

7 

3,440 

6,500 

2,170 

860 

402 

22 

4,520 

8,800 

1,360 

552 

3,780 

8 

3,800 

6,230 

2,170 

860 

408 

23 

3.500 

3,500 

1,360 

520 

3,300 

9 

3,300 

5,870 

2,300 

860 

402 

24 

3,020 

4,850 

1,360 

520 

1,000 

10 

4,850 

6,fi00 

2,280 

810 

402 

25 

3,500 

4,200 

1,510 

530 

1,830 

11 

4,530 

6,050 

2,510 

810 

402 

26 

5,870 

3,500 

1,430 

520 

030 

13 

4.800 

4,200 

2,630 

760 

402 

27 

4,850 

3,300 

1,200 

520 

070 

13 

5,080 

4,200 

2,280 

714 

402 

28 

4.200 

3,020 

1,230 

520 

1,500 

M 

5,360 

5,100 

1,770 

670 

402 

20 

4,530 

3,760 

1,160 

530 

3,160 

15 

6,060 

4,850 

1,680 

628 

402 

80 

31 

3,800 
3,300 

2,280 

1.160 
1,000 

553 
553 

8.800 

Day. 


Oct   Nov.   Dec.   Jan.   Feb, 


Mar. 


Apr. 


May. 


June. 


July. 


1808-00. 

1 

3 

3 

4 

5 

6 

7 

8 

0 

10 

11 

13 

13 

14 

15 

16 

17 

18 

10 

30 

31 

33 

33 

24 

25 

26 

27 

28 

20 

30 

31 


3,300 
2,510 
1,770 
1,430 
1,230 

1,000 

1,030 

015 

015 

1,060 

3,760 
2,510 
1,860 
6,050 
5,700 

3,440 
3,510 
2,170 
1,860 
1,500 

1,360 
1,290 
1,220 
1,220 
1,220 

1,360 
2,280 
3,890 
2,390 
1,860 
4,040 


5,530 
5,700 
5,020 
7,670 
6,230 

5,700 
4,680 
3,500 
2,760 
2,300 

2,280 
1,860 
1,680 
1,770 
1,860 

1,060 
6,500 
6,^0 
4,860 
3,440 

2,760 
2,510 
3,160 
2,760 
2,280 

2,060 
2,280 
2,890 
2,630 
2,760 


2,760 
2,510 
2,060 
2,170 
1,860 

1,680 
1,510 
1,430 
1,360 
1,230 

1,320 
1,090 
1,000 
1,030 
070 

070 
1,000 
1,290 
2,760 
2,510 

1,770 
1,770 
2,510 
2,390 
2,280 

13,600 
14,800 
13,600 
6,770 
4,520 
3,300 


2,760 
2,060 
1,860 
1,680 
1,500 

1,430 
1,360 
1,200 
1,360 
1,510 

1,510 
1,510 
1,430 
1,360 
2,300 

0,030 
8,700 

12,100 
8,220 

10,300 

20,100 
16,700 
6,770 
6,230 
8,600 

7,850 
5,870 
4,850 
4,200 
4,200 
4,520 


3,740 
2,800 
2,280 
2,060 
1,860 

1,770 
1,770 
2,280 
4,200 
6,950 

4,040 
3,300 
4,680 
5,630 
19,000 

0,740 
8,410 
6,050 
8,220 
6,230 

5,030 
3,800 
3,300 
3,300 
3,500 

8,160 
8,300 
8,020 


3,440 
2,760 
2,610 
2,510 
2,280 

2,170 
2,280 
2,510 
2,300 
2,170 

2,060 
2,060 
2,060 
1,860 
1,680 

1,600 
1,510 
1,610 
1,430 
1,430 

1,430 
1,360 
1,290 
1,290 
1,220 

1,160 
1,160 
1,160 
1,160 
1,220 
1,220 


1,220 

2,510 

1,360 

2,280 

1,510 

2,060 

2,280 

2,060 

1,880 

2,280 

1,770 

3,020 

1,860 

3,300 

2,060 

6,230 

3,300 

11,300 

8,300 

7,400 

4,520 

0,170 

0.170 

6,960 

6,190 

5,100 

3,500 

4,200 

8020 

8,440 

3,800 
3,500 
3,020 
3,020 
2,760 

2,760 
2,610 
2,280 
2,170 
2,510 

8,020 
8,300 
2,630 
2,510 
3,020 


3,300 
3,500 
3,740 
4,200 
4,300 

4,040 
4,850 
?310 
7^670 
7,310 

6,060 
7,310 
6,950 
5,870 
5,100 
4,680 


5,870 
6,950 
6,950 
7,310 
8,410 

6,230 
5,030 
5,100 
6,500 
8,410 

10,300 
10,700 
7,670 
6,230 
6,230 

7,670 
8,700 
8,410 
8,030 
7,310 

5,870 
5,530 
6,230 
6,950 
6,230 

5,870 
6,590 
5,870 
5,630 
5,030 


5,870 
6,060 
8,030 
7,670 
6,050 

6,380 
6,060 
6,230 
6,230 
5,530 

6,530 
6,690 
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daily  diseharfff.  in  aecond-feet,  of  Snoqmlmie  River  near  Snoqualmie^  Wash.f  for  the 
years  ending  Sept.  SO,  1898,  1899, 1900,  1909, 1903,  and  190i— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1900. 
1 

2,280 
2,280 
2,000 
1  900 
1,080 

2,060 
2.060 
3,590 
2,630 
4;  680 

4,520 
20,100 
9,550 
5,870 
4,200 

4,680 
4,200 
4,360 
4.200 
4,200 

4,200 
3,300 
3.160 
2,630 
2,390 

2,280 
1,860 
1,860 
1,680 
1590 
1,610 

1,510 
1,510 
2,630 
1,960 
1,770 

2,700 
2,060 
2,060 
2,060 
3,300 

0,770 
4,040 
3,020 
2,300 
1,900 

1,080 
1,770 
1,900 
1900 
2,000 

0,050 
5,020 
3,740 
3,100 
2,700 

2,390 
2,000 
2,700 

2,170 
1,960 
1,860 
1960 
1,960 

1,900 
3,020 
4.200 
6,020 
6,700 

17,900 
9,550 
0,060 
4,500 
4,200 

4,040 
3,890 
3,590 
3,300 
3,030 

2,890 
3,890 
2,760 
2390 
2,630 

3,030 
2,510 
2,170 
2,060 
2,280 
.  2,060 

3,440 
5,030 
3  740 
2.890 
2,630 

0,230 
5,530 
3,890 
3,020 
2,390 

2,000 
1^900 
3,100 
2,510 
2,280 

2,000 
2,170 
2,030 
2,170 
1,900 

1,770 
1800 
1,590 
1,510 
1,510 

1,300 
1  290 
1220 
1,220 
2,170 

2,760. 
2,760 
3,300 
3,890 
4,200 

8,440 
3,440 
4  680 
3,440 
3,160 

8,160 
3,440 
3,160 
3,300 
2,630 

4,360 
3.300 
2,700 
2,510 
2,280 

2,890 
2,280 
2,000 
2,170 

8,890 
4.040 
3,020 
2,170 
2,170 
2,060 

2,000 
2,000 
2,060 
2,060 
6,410 

3,690 
2,630 
2,030 
2,170 
2.000 

1,900 
1,900 
1,900 
1,800 

1,900 

1,800 
3,590 
41040 

6,020 
4,850 
3,160 
2  890 
3,590 

3,440 
2,760 
2,390 
2,510 
2,510 

3,020 

2          

2,760 

3 

2,510 

4 

2,510 

5  

2,630 

Q 

2,610 

7 

2^280 

8 

2,060 

9 

1,860 

10 

1,080 

11 

1,080 

12 

2,170 

13 

2,000 

u 

l'080 

15 ; 

1,510 

16 *. 

1,300 

17 

18 

19 

X) 

21 

22 

25 

21 

25 

26 

27 

28 

29 

30 

31 

JHy. 

Sept. 

Day. 

Sept. 

Day. 

Sept. 

1902. 
1 

1902. 
11 .  . 

1902. 
21 

085 

2 

12 

22 

050 

1 

13 

23 

060 

4 

14 

650 
615 

615 
615 
615 
880 
725 

24 

050 

5 

15 

25 

820 

6 

16 

26 

880 

7 

17 

27 

4,070 
1  960 

S 

18 

28 

9 

19 

29 

1,270 

10 

20 

30 

1,270 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge,  in  second-feet,  of  Snoqualmie  River  near  SnoqtuUmiie,  TToM.,  for  the 
years  ending  Sept.  €0, 1898,  1899, 1900,  1902, 1908,  and  1904— Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May.    June. 


July. 


Aug. 


Sept. 


1903-3. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1,100 
950 
880 
820 
820 

725 
725 
770 
770 
725 

725 
725 
685 
650 


725 
770 
725 
685 
685 

685 
725 
725 
685 
660 

650 

616 

950 

1,020 

1,710 

2,280 


1,710 
4,470 
3,640 
2,620 
1,690 

1,690 
2,250 
4,850 
3,210 
3,700 

4,720 
4,470 
3,010 
2,250 
1,920 

2,910 
3,990 
4,720 
3,210 
2,430 

2,000 
2,080 
2,160 
1,690 
1,920 

1,620 
1,690 
1,620 
1,550 
1,690 


17,600 
6,290 

6|ll0 


2,810 
2,250 
2,080 
6,150 
3,640 

2,610 
2,160 
2,160 
1,920 
1,690 

1,650 
1,410 
1,340 
1,220 
1,410 

1,480 
1,650 
1,410 
1,840 
10,600 

9,100 
4,980 
3,430 
2,710 
3,430 
4,230 


3,210 
3,760 
24,400 
24,000 
10,000 

6,000 
4,720 
4,360 
4,690 
3,990 

8,210 
2,710 
2,340 
2,250 
2,260 

2,080 
1,920 
2,080 
2,340 
2,620 

7,270 
6,760 
3,650 
6,710 
6,850 

4,230 
3,320 
2,610 
2,250 
2,080 
1,920 


1,760 
1,650 
1,410 
1,280 
1,220 

1,160 
1,160 
1,160 
1,410 
2,710 

1,840 
1,650 
1,340 
1,220 
1,160 

1,060 

1,060 

996 

995 

996 

1,050 
1,100 
1,220 
1,220 
1,160 

1,160 
1,160 
1,100 


1,060 
996 
995 
896 
860 

860 
996 
945 
896 
1,280 

3,110 
1,930 
1,410 
1,340 
1,220 

1,100 

1,060 

996 

945 

946 

946 

946 

996 

1,050 

1,410 

1,410 
1,410 
2,430 
3,990 
3,760 
3,110 


2,620 
2,080 
1,920 
1,840 
1,690 

1,650 
1,840 
2,250 
1,760 
1,650 

1,480 
1,280 
1,220 
1,220 
1,230 

1,160 
1,220 
1,340 
1,340 
1,340 

1,090 
2,520 
2,620 
2,250 
2,710 

4,110 
3,460 
2,810 
2,520 
2,340 


2,340 
2,160 
2,610 
3,430 
3,870 

4,590 
3,760 
3,760 
6,240 
4,350 

3,430 
4,230 
6,600 
6,020 
6,340 

4,980 
4,360 
3,430 
3,990 
8,430 

3,210 
3,010 
3,010 
3,110 
3,650 

6,290 
4,230 
4,050 
3,870 
6.670 
6,710 


6,710 
6,630 
4,230 
3,640 
3,650 

6,110 
6,670 
8,390 
8,630 
8,390 

8,250 
7,690 
6,760 
6,030 
5,630 

6,110 
4,980 
4,110 
4,350 
4,600 

4,350 
8,760 
4,110 
3,760 
4,110 

3,430 
4,980 
6,020 
3,870 
3,110 


3,110 
8,700 
3,210 
2,910 
3,110 

3,310 
2,910 
8,010 
2,910 
2,810 

2,710 
2,620 
2,250 
2,620 
2,160 

3,160 
2,160 
2,080 
2,080 
2,080 

2,080 
1,760 
1,760 
1,620 
1,480 

1,220 
1,230 
1,230 
1,160 
1,100 
1.100 


1,060 
995 
946 
895 
896 

895 
895 
850 
850 
850 

850 
806 
805 
806 


655 

690 

655 

630 
690 
625 
662 

700 
062 
662 
625 
625 
625 


620 
485 
430 
388 

394 

635 
6,»4D 
4,210 
1,830 
7,080 

6,360 
3,830 
3,400 
1,«30 
1,370 

1,060 
855 
815 
771 
896 

6,100 
3,460 
1,930 
1,930 
5,200 

4,310 
1,450 
1,450 

3^020 


Day. 


1903-4, 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 , 

22 

23 , 

24 , 

25 

26 , 

27 

28 

29 

30 

31 


Oct.   Nov.   Dec. 


1,180 
1,020 
1,180 
1,270 
4,470 

6,620 
6,150 
3,540 
2,620 
2,810 

3,760 
4,720 
3,990 
2,520 
2,080 

1,690 
1,550 
1,410 
1,340 
1,160 

1,100 

1,050 

995 

946 

946 

850 
850 
1,160 
3,110 
2,160 
1,410 


1,410 
1,410 
1,840 
2,340 
2,810 

7,970 
6,110 
3,320 
3,210 
2,810 

2,620 
2,250 
2,000 
1,840 
1,600 

1,620 
1,410 
1,340 
1,280 
1,410 

1,220 
3,110 
3,110 
3,010 
3,010 

3,320 
6,430 
8,250 
6,500 
11,000 


8,110 
9,100 
6,110 
3,650 
3,650 

2,620 
2,000 
1,760 
1,090 
1,690 

1,760 
1,840 
2,910 
3,010 
3,990 

4,590 
4,720 
3,320 
2,810 
4,110 

4,350 
4,230 
3,650 
2,810 
2,430 

2,000 
1,840 
1,760 
1,760 
1,620 
1,690 


Jan. 


1,840 
1,840 
1,690 
2,000 
1,690 

1,620 
2,340 
3,010 
2,910 
2,710 

2,610 
10,900 
11,200 
13,600 

3,990 

4,980 
4,470 
3,540 
2,520 
2,340 

2,340 
2,430 
2,620 
2,260 
2,160 

1,920 
1,780 
1,620 
1,550 
1,410 
1,410 


Feb.       Mar.      Apr.      May.     June.     July. 


1,410 
1,280 
1,280 
1,410 
1,690 

1,620 
1,480 
1,410 
1,280 
1,160 

1,160 
1,160 
1,160 
1,160 
1,100 

1,160 

1,050 

1,050 

995 

996 

996 
2,810 
2,430 
1,840 
1,620 

1,410 
1,340 
1,280 
1,280 


1,160 
1,050 
1,100 
1,280 
1,840 

3,540 
7,650 
6,500 
3,650 
2,910 

2,340 
2,080 
1,840 
1,760 
1,650 

1,480 
1,480 
1,410 
1,480 
1,480 

1,340 
1,280 
1,160 
1,100 
1,050 

996 
946 
1,280 
1,840 
1,760 
1,690 


1,690 
1,690 
1,690 
1,620 
2,080 

3,540 
2,340 
2,520 
2,610 
3,210 

3,320 
7,690 
9,700 
9,250 
7,830 

6,150 
4,470 
4,230 
4,500 
4,720 

6,630 
4,470 
3,540 
2,910 
2,810 

2,910 
3,760 
6,240 
6,760 
4,470 


3,010 
2,710 
2,710 
2,710 
2,610 

2,430 
2,340 
2,340 
2,000 
2,060 

2,160 
2,520 
3,210 
4,230 
3,540 

2,710 
3,110 
3,320 
4,230 
8,870 

4,720 
4,600 
4,470 
3,990 
3,330 

3,540 
4,110 
4,110 
8,990 
8,990 
3,760 


3,540 
3,320 
3,640 
3,870 
4,470 

4,720 
4,110 
2,710 
2,710 
2,910 

3,110 
3,110 
3,640 
3,760 
3,780 

3,760 
4,980 
4,980 
4,590 
4,720 

3,780 
3,320 
2,910 
2,250 
2,340 

2,710 
3,110 
3,430 
3,760 
3,990 


3,990 
3,090 
3,540 
2,910 
2,610 

3,430 
2,840 

2,  on 

2,000 
2,000 

1,090 
1,410 
1,340 
1,340 
1,340 

1,600 
1,600 
1,480 
1,410 
1,410 

1,410 
1,410 
1,410 
1,280 
1,100 

1,100 
1,060 
945 
045 
806 
806 


NoTi.~Dl9Charge  determined  as  follows:  May  1.  1898.  to  July  16,  1900,  from  rating  curve  weU  defined 
below  and  fairly  well  defined  above  5,000  second-feet;  May  12,  13,  1898,  and  July  2,  1900,  interpolated: 
Sept.  14  to  Nov.  2, 1902,  from  poorly  defined  rating  curve;  Nov.  3, 1902,  to  Aug.  14, 1908,  and  Oct.  7, 1903, 
to  July  31,  1904,  from  ratins  curve  well  defined  between  1,000  and  10,000  second-feet;  Aug.  15,  1903,  to 
Oct.  6, 19(0.  from  poorly  defined  rating  curve.  Jan.  4-6, 1903,  gage  washed  out:  discharge  estimated  from 
records  of  Oedar  and  South  Fork  of  Skykomish  rivers  at  24,00(h  10,000,  and  6,000  second-feet,  respectiwly. 
Aug.  16, 1903,  false  work  on  dam  raised  4  feet;  4  days,  Aug.  15-18»  allowed  for  erecting  false  work;  dlschmrgtt 
estimated  at  680  second-feet. 
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Monthly  diitharge  of  Snoqualmie  River  near  Snoqualmie,  Wash,,  far  the  years  ending 

Sept.  SO,  1898-1904. 

[Drainage  area,  371  square  miles.] 


Honth. 


Discharge  in  seoond-feet. 


>yftT<yny|T?lT 


Minimnm, 


Mean. 


Per 
square 
mile. 


RuU'Ofl. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-feet. 


Aoou> 
racy. 


May 

June 

Joiy 

August 

September. 


1808. 


6,050 
6,660 
3,300 
1,000 
3,890 


The  period.. 
1866-00. 


October. 

November., 

December.. 

January 

February.. 
March 

^:::::: 

June , 

July  1-12... 


6,050 
7,670 
14,800 

ao,ioo 

10,000 
3,440 
0,170 
11,300 
10,700 
8,060 


The  period. 


January... 
February.. 

March 

April 

May 

June , 

July  1-16.. 


1000. 


20,100 
6,770 

17,000 
6,230 
4,680 
6,410 
3,020 


The  period., 
looe. 

September  14-30. . , 

1002-^. 

October 

November 

December , 

January 

February , 

March 

April 

May 

June , 

July 

August , 

September 


4,070 


2,280 
4,850 
17,500 
24,400 
2,710 
3,000 
4,110 
6,710 
8,530 
3,760 
1,060 
7,080 


The  year... 
1003-4. 


24,400 


October.  , 
November.. 
December.. 
January.... 
February... 
March 

6^::::::: 

June 

July 


6,520 
11,000 
0,100 
13,600 
2,810 
7,550 
0,700 
4,720 
4,080 
3,000 


The  period. 


2,800 

2,280 

1,000 

520 

468 


4,480 
4,710 
2,040 
601 
1,080 


12.1 
12.7 
5.50 
1.86 
2.78 


015 
1,680 

070 
1,200 
1,770 
1,160 
1,220 
2,060 
5,020 
5,530 


2,220 
3,610 
3,220 
5,270 
4,800 
1,800 
2,070 
5,120 
6,030 
6,400 


5.08 
0.73 
8.68 
14.2 
12.0 
4.85 
8.01 
13.8 
18.7 
17.6 


1,510 
1,510 
1,860 
1,220 
2,060 
1,860 
1,360 


3,700 
2,760 
3,820 
2,570 
3,060 
2,810 
2,140 


10.2 
7.44 

10.3 
6.93 
8.25 
7.57 
5.77 


615 


1,040 


2.80 


615 
1,550 
1,220 
1,020 

005 

850 
1,160 
2,160 
3,110 
1,100 

520 


840 
2,710 
3,730 
5.140 
1,200 
1,460 
1,060 
4,140 
5,200 
2,240 

745 
2,440 


2.26 
7.30 
10.1 
13.0 
3.48 
3.04 
5.28 
11.2 
14.3 
6.04 
2.01 
6.58 


388 


2,670 


7.20 


850 
1,220 
1,620 
1,410 

005 

045 
1,620 
2,000 
2,250 

895 


2,240 
3,250 
3,240 
3,330 
1,380 
1,070 
4,210 
3,300 
3,500 
1,780 


6.04 
8.76 
8.73 
8.08 
3.72 
5.31 
11.3 
&80 
0.68 
4.80 


13.05 
14.17 
6.34 
2.14 
3.10 


6.89 
10.86 
10.01 
16.37 
13.43 

5.50 

8.04 
15.01 
20.86 

7.81 


11.76 
7.75 

11.87 
7.73 
0.51 
8.45 
3.43 


1.77 


2.61 
8.14 
11.64 
16.03 
3.62 
4.54 
5.80 
12.01 
15.05 
6.06 
2.32 
7.34 


07.05 


6.06 
0.77 
10.06 
10.35 
4.01 
6.12 
12.61 
10.25 
10.80 
5.53 


275,000 
280,000 
125,000 
42,500 
61,300 


784,000 


136,000 
215,000 
106,000 
324,000 
267,000 
111,000 
177,000 
315,000 
412,000 
154,000 


2,310,000 


233,000 
153,000 
235,000 
153,000 
188,000 
167,000 
67,000 


1,200,000 


35,100 


51,600 
161,000 
220,000 
316,000 

71,600 

80,800 
117,000 
255,000 
315,000 
138,000 

45,800 
145,000 


1,030,000 


138,000 
103,000 
100,000 
205,000 
70,400 
121,000 
251,000 
203,000 
214,000 
100,000 


B. 
B. 
A. 
A. 
A. 


1,710,000 
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SUEPACE  WATER  SUPPLY,  1915,  PART  XH — ^A, 


HO&TB  rORK  OF  SITOQUALKIB  BIVBR  AT  GABLE  BSXDGX.  VXAR  VO&TB  BXn>. 

WASH. 

Location.— In  the  NE.  J  NE.  J  sec.  13,  T.  24  N.,  R.  8  E.,  300  feet  below  Hancock 
Creek,  600  feet  above  the  cable  bridge,  6  miles  above  the  mouth,  and  6  miles 
northeast  of  North  Bend,  in  King  County. 

Drain AOB  area. — 80  square  miles  (measured  on  topographic  and  coimty  maps). 

Records  available.— November  7,  1913,  to  October  17,  1915,  when  station  was 
discontinued. 

Gaoe. — Since  November  7,  1913,  Friez  water-stage  recorder  on  left  bank  600  feet 
above  cable  bridge;  before  that  date,  a  vertical  staff  attached  to  overhanging 
tree,  at  same  location  as  present  gage  but  at  datum  0.23  foot  higher,  read  once 
a  week  to  tenths.    Record  prior  to  November  7, 1913,  unreliable;  not  published. 

Discharge  measurements. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — Large  boulders,  and  gravel;  permanent;  one  channel  at 
all  stages;  gradient  very  steep;  both  banks  high  and  wooded. 

Extremes  op  discharge. — ^Maximum  stage  during  year,  from  water-stage  reconier, 
5.7  feet  at  11  p.  m.  April  2  (discharge,  3,280  second-feet);  TniTiimiitn  stage  re- 
corded, 0.59  foot  September  5-7  (discharge,  74  second-feet). 

1913-1915:  Maximum  stage  recorded,  6.4  feet  at  2  a.  m.  January  5,  1914  (dis- 
charge, 3,840  second-feet);  minimum  stage  recorded,  0.54  foot  August  29  to  Sep- 
tember 2,  1914  (discharge,  67  second-feet). 

Winter  plow. — Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation  . — None. 

Accuracy. — Results  excellent. 

Cooperation. — Gage-height  record  and  some  discharge  measurements  furnished  by 
Puget  Soimd  Traction,  Light  &  Power  Co. 

Dxkharge  meaattremenU  of  North  Fork  of  Snoqualmie  River  at  cahU  bridge,  near  North 
Bend,  Wash.,  during  1908-1916. 


Date. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hei^. 

Dis- 
diarge. 

1908. 
Sept.  23 

1909. 
Aug.  24 

1910. 
June  30 

1911. 
Sept.  11 

M.T.Crawtord 

M.T.Crawford 

M.T.Crawtord 

O.L.Parker    

Feet. 
a40 

.60 

1.12 

.88 

2.60 
1.85 

Sec.'fi. 
64 

65 

254 

155 

1,120 
582 

1914. 
May   10 
Aug.  19 

1915. 
Mar.  21 
Aug.  25 

1916. 
Apr.    3 

Aug.  10 

Weller  Rose 

Feet, 
2.38 
.59 

L97 

.57 

2.21 
2L20 
L41 

*--4 

Collier  and  Rose 

McFadden  and  Hartson 
R.C.McFadden 

Hartson  and  McFadden 
McFadden  and  Hartson 
J.  T.  Hartson 

70 

612 
74 

732 
743 

Rose  and  Emisse 

Tuttle  and  Rose 

315 

1913. 
June    5 
July  24 
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Daify  discharge^  in  second-feet^of  North  Fork  of  Snoqualmie  River  at  cable  bridge,  near 
North  Bend,  Wash,,  for  the  period  Nov.  7,  1913,  to  Oct.  17, 1915. 


Day. 

Nov. 

Dec. 

Jan. 

Feb, 

Mar. 

Apr, 

May. 

June. 

July. 

Aug. 

Sept 

19ia-14. 
1 

800 
668 
576 
521 
480 

485 
500 
455 

405 
870 

420 
605 
445 
465 

543 

460 
400 
360 
332 
300 

273 
267 
242 
226 
216 

212 
216 
253 
226 
206 
226 

257 

269 

300 

1,600 

8,200 

2,880 

2,090 

1,360 

958 

716 

644 
582 

532 
490 
405 

543 
500 

450 
400 
360 

870 
600 
405 
440 
435 

455 

405 
351 
336 
370 
415 

460 
385 
346 
365 
332 

291 
273 
261 
250 
265 

336 
355 
400 
300 
370 

875 
365 
355 
390 
435 

538 

830 
716 
734 
638 

596 

1,280 

860 

1,320 
'860 
668 
626 
543 

510 
554 

668 
632 
548 

516 
554 

860 
1,740 
1,150 

1,460 

1,090 

925 

860 

860 

782 
602 
565 
532 
485 

430 
380 
351 
341 
318 
304 

287 
300 
521 
830 
990 

710 
632 
638 
602 
740 

662 

644 

925 

1,060 

1,670 

1,060 

830 

830 

1,150 

1,090 

752 
626 
582 

526 
495 

543 
644 
582 

538 
502 

752 
892 
958 
758 
636 

609 
650 
650 
650 
830 

788 

no 

892 

1,020 

892 

764 
680 
638 
604 
662 

758 
758 
740 
644 
716 

704 
680 
666 
648 
648 
668 

788 
776 
680 
532 
475 

425 

425 

1,420 

764 
770 
722 
680 
758 

752 
686 
609 
510 
460 

593 
565 
465 
565 

686 

554 

560 
543 
532 
532 

633 
500 

475 
440 
360 

327 
300 
391 
378 
361 

380 
343 
343 
238 
346 

196 
176 
176 
180 
173 

164 
150 
148 
143 
137 

133 
137 
133 
120 
115 
109 

107 
105 
100 
96 
96 

94 
102 
107 
96 
94 

n 

89 
85 
82 

78 

77 
78 
78 
77 
75 

74 
72 
73 
73 
71 

70 
70 
68 
67 
67 
67 

67 

2 

67 

3 

68 

4 

68 

5 

70 

6 

70 

7 

587 
510 
495 
576 

490 
440 
380 
341 
370 

2,020 

770 
548 
543 

405 
587 
680 

892 

800 

788 
728 
800 

830 

70 

8 

71 

9 

87 

10 

89 

11 

87 

12 

100 

13 

111 

14 

115 

15 

486 

15 

435 

17 

415 

18 

614 

19 

638 

20 

800 

21 

630 

22 

390 

23 

387 

24 

336 

25 

192 

28 

212 

27 

405 

28 

322 

29 

357 

30 

316 

31 

iHy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1914-15. 
1 

198 
430 
435 
833 
365 

326 
195 
176 
156 
410 

990 
860 
680 
470 
370 

832 

770 

1,250 

1,330 

1,020 

710 
548 
470 
420 
895 

346 
800 
261 
334 
313 
465 

893 
1,430 
1,640 
1,280 
1,390 

1,160 
860 
794 
764 
630 

1,460 

1,060 

1,390 

925 

722 

609 
538 
480 
576 
1,500 

958 
728 
716 
644 
604 

830 
650 
600 
565 
516 

470 
430 
400 
370 
841 

813 
291 
369 
350 
334 

330 
309 
195 
186 
183 

180 
173 
170 
167 
150 

153 
150 
143 
140 
140 

170 
195 
813 
361 
304 
733 

738 
656 
543 
480 
430 

370 
351 
410 
440 
415 

650 
644 
532 
516 
475 

420 
380 
355 
395 
410 

395 
365 
327 
304 
278 

257 
341 
334 
336 
336 
361 

445 
440 
885 

341 
880 

506 

450 
430 
460 
445 

390 
840 
332 
304 
283 

273 
341 
520 
400 
346 

327 
309 
391 
387 
385 

346 
304 
395 

395 
373 
367 
400 
440 

895 
390 
860 
341 
336 

336 
313 
309 
653 
1,220 

794 
636 
782 
604 
648 

632 
782 
830 
746 
598 

485 
435 
450 
668 
728 
502 

1,310 

2,760 

2,210 

1450 

990 

800 

830 

734 

609 

576 

636 
782 
958 
752 
656 

692 
734 
680 
638 
604 

485 
420 
385 
390 
380 

410 
395 
400 
420 
360 

304 
295 
885 

380 
400 

440 
480 
450 
470 
576 

565 
485 
440 
450 
405 

360 
385 
500 

502 
604 

516 
505 
470 
543 
644 

606 

1,230 

1,890 

1,130 

830 

668 

582 
538 

490 
465 
456 

440 
405 
351 
813 
300 

291 
378 
309 
361 
346 

342 
238 
230 
304 
475 

380 
309 
278 
250 
316 

385 
370 
318 
273 
250 

330 
212 
198 
183 
173 

170 
170 
170 
176 
164 

150 
189 
410 
506 

415 

505 

576 
460 
380 
818 

273 
246 
220 
206 
180 

180 
173 
167 
161 
161 
159 

166 
148 
142 
135 
127 

133 
115 
111 
HI 
100 

107 
102 
98 
96 
93 

93 
93 
93 
90 
89 

87 
85 
85 
84 
80 

78 
77 
75 
75 
75 
75 

78 
80 
80 
77 
74 

74 
74 
96 
148 
130 

109 

Z 

98 
113 

123 
111 
100 
94 
80 

85 
82 
78 
78 
77 

75 
78 
78 
77 

77 

130 

2 

1,600 

1380 

668 

3 

4 

5 

466 

6 

351 

7 

278 

8 

230 

9 

206 

10 

212 

11 

209 

12 

341 

13 

526 

14 

1.530 

15. 

764 

16 

548 

17 

456 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

S;:::::::::::::: 

81 

tsoertained  from  a  rating  curve  well  defined  between  60  and  1,300  second- 
mbdtnded  days  Mar.  14-15,  Apr.  1-5,  and  May  37-39, 1915. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Monthly  discharge  of  North  Fork  of  Snoqualmie  River  at  cable  bridge,  near  North  Bend, 
Wash,,  for  the  years  ending  Sept.  SO,  191Jhl5. 


Montli. 


November  7-30. 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 


1913-14. 


The  period. 


October... 
November. , 
December.. 

January 

February. . . 

March 

An 


1914-15. 


April. 
May.. 


,ay. 

June.. 

July 

August 

Septembtf.. 


The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


2,020 

800 

3,200 

1,280 

1,740 

1,670 

1,020 

1,420 

532 

107 

800 


1,320 

1,640 

722 

728 

526 

1,220 

2,760 

1,890 

682 

576 

156 

148 


2,760 


341 
206 
257 
250 
304 
287 
548 
425 
109 
67 
67 


156 
480 
140 
226 
273 
257 
360 
295 
230 
159 
75 
74 


74 


749 
388 
752 
409 
714 
738 
726 
660 
237 
83.2 
255 


495 
896 
255 
410 
370 
536 
781 
584 
341 
255 
100 
91.1 


425 


Bun^ff 
(total  fai 
acre-feet). 


35,700 
23,900 
46,200 
26,000 
43,900 
43,900 
44,600  A. 
39,300  A. 
14,600  A. 
5,120  A 
15,200    A. 


Accu- 
racy" 


338,000 


30.400 
53,300 
15,700 
25,200 
20,500 
33,000 
46,500 
35,900 
20,300 
15,700 
6,150 
5,420 


308,000 


NoTE.~Oct.  1-17, 1915,  mean  discharge,  574  second-feet;  total  run-otT,  19,400  acre-feet. 

HO&TK  FORK  OF  SirOQUAZJEIB  SIVZ&  FEAIt  ITOItTH  BEND,  WASK. 

Location.— In  sec.  34,  T.  24  N.,  R.  8  E.,  at  highway  bridge  one-eighth  mile  above 
mouth  and  2  miles  north  of  North  Bend,  in  King  County. 

Drainaob  area. — 102  square  miles  (measured  on  topographic  and  county  maps). 

Records  available.— July  4,  1907,  to  September  30, 1915. 

Gaoe. — Since  September  2,  1912,  Fuller  water-stage  recorder  on  left  abutment  of 
highway  bridge;  before  that  date,  a  vertical  staff  at  same  location  and  datum, 
read  once  every  second  day,  to  tenths,  July  21,  1907,  to  February  29,  1908,  and 
once  each  day,  to  tenths,  July  1,  1908,  to  September  2,  1912,  by  M.  H.  Norman. 

Discharge  measurements. — ^Made  from  a  cable  or  by  wading. 

Channel  and  control.— Sand  and  gravel;  shifting  at  high  stages.  Banks  fairiy 
high,  not  subject  to  overflow.  One  channel  at  all  stages.  Backwater  from  the 
Middle  Fork  probably  reaches  station  when  that  stream  is  high. 

Extremes  op  discharge. — ^Maximum  stage  during  year  ending  September  30, 1915, 
from  water-stage  recorder,  7.65  feet  at  8  p.  m.  April  2  (discharge,  4,270  second- 
feet);  mimmiim  stage  recorded,  1.82  feet  September  30  (diBchaige,  71  second- 
feet). 

1907-1915:  Maximum  stage  recorded,  14.5  feet  (by  levels  to  high-water  mark) 
November  18,  1911  (discharge,  11,100  second-feet).  Water  above  gage  Novem- 
ber 18,  19,  23,  24,  29,  and  30,  1909,  and  stage  may  have  exceeded  that  in  1911. 
Minimum  stage  recorded,  2.16  feet  September  5-7,  1914  (dischai^ge,  59  second- 
feet). 

Winter  flow. — Stage-dischaige  relation  not  affected  by  ice. 

DivxRBiONS. — ^None. 

RBGUii4XioN.— None. 
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Accuracy. — Results  for  periods  previous  to  installation  of  water-stage  recorder,  fair; 

since  that  time,  good. 
GoopBRATioN. — Gage-height  record  and  some  discharge  measurements  furnished  by 

Puget  Sound  Traction,  Light  &  Power  Co. 

Discharge  measuremenU  of  North  Fork  ofSnoqualmie  River  near  North  Bend,  Wash.,  dur- 
ing 1907-1915, 


Date. 

Made  by- 

&t. 

1 

'     Dls- 
charge. 

221 
901 

144 

143 

2.270 

294 

77 

80 

827 

255 
234 
243 
198 

336 
669 
333 

Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

1907. 
July     4 

A.S.Kalenbom 

do 

do 

M.T.Crawford 

Feet. 
3.02 
1.60 
3.30 

1.09 

1.15 

5.05 
2.18 
1.20 
1.20 
3.58 

2.20 
2.04 
2.04 
1.90 

2.90 
3.30 
2.60 

1912. 
Apr.  25 
May     9 

July  29 

1913. 
Jan.     4 
28 
June    4 
July  23 
Sept.  18 
Oct.    11 

1914. 
May     7 
Aug.  20 

1915. 
Jan.    12 

12 
Mar.  18 

19 
Apr.    4 
July     7 
Aug.  12 
Sept.   2 

WeUerRose 

Feet. 
2.85 
4.34 
4.34 
1.82 

4.41 
3.56 
4.52 
3.15 
1.58 
8.15 

3.98 
2.26 

3.74 
3.71 
3.94 
3.60 
5.19 
2.40 
2.06 
1.89 

See.'ft. 
409 

Aug.    8 

do 

1,230 
l!220 

Sept.  17 

H.  C.  Hanson 

WellerRoee 

190 

1908. 
Sept.  34 

Eemisseand  Rose 

L.  M.  Severtson 

J.  G.  Eemisse 

1900. 
Aug.  25 

A.T.Harris 

1,460 

790 

1,620 

1910. 
Mar.  17 
Jane  30 
Sept.  21 

do 

Crawford  and  Easter . . . 
R.R.  Barter 

Tuttle  and  Rose 

Rose  and  Mason 

Hartson  and  Beery 

Weller  Rose 

616 

193 

4,620 

^    21 
Oct.   19 

1911. 
Mar.  15 

do 

M.T.Crawford 

875 

Collier  and  Rose 

McFadden  and  Brown. 

Brown  and  McFadden. 

McFaddenand  Hartsnn . 
do 

McFadden  and  Wilbur. 

R.C.  McFadden 

do 

do 

77 

R.R.Easter...'. 

853 

Sept.  10 

M.T.Crawford 

831 

10 

O.L.Parker 

969 

Oct.   10 

R.R.Easter 

736 

1912. 
Jan.     9 

WeUerRose 

1,990 
216 
115 

Feb.  21 
Mar.  28 

do 

do 

82 

DaHy  discharge,  in  second-feet,  of  North  Fork  ofSnoqualmie  River  near  North  Bend,  Wash. , 
for  the  years  ending  Sept.  SO,  1907-1915. 


Day. 

July. 

«. 

Sept. 

1          Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug.    Sept. 

1907. 
1 

153 
153 
150 
147 
144 

141 
182 
223 
203 
183 

202 
212 
223 
223 
223 

212 
202 
192 
183 
183 

1907. 
11 

192 
202 
212 
223 
223 

223 
223 
223 
188 
153 

183 
176 
167 

' * '913 
832 
750 
539 

1907. 
21 

183 
175 
167 
167 
167 

167 
167 
167 
167 
160 
153 

160 
167 
167 
167 
264 

360 
281 
202 
202 
303 
303 

338 

2 

12 ' 

22 

300 

3 

13 

23 

371 

4 

750 

14 t  .   . 

34 

271 

5 

15 i 

25 

271 

6 

!,6 1 

26 

258 

7 

750 

17 

27 

246 

8 

18 ' 

28 

224 

9 

19 

29 

202 

10 

20 

30 

202 

1 

31 

1 
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Daily  diicharM.  in  ucond-feet,  of  North  Fork  of  Snoquqlmie  River  near  North  Bend^ 
Jvaeh.yfor  the  years  ending  Sept,  30, 1 907-l'91 5— Cantinaed, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

July. 

Aug. 

Bn>t. 

1 

1907-8. 

202 
236 
271 
271 
271 

236 
202 
212 
223 
203 

183 
183 
183 
203 
223 

196 
167 
160 
163 
163 

163 
163 
153 
163 
163 

150 
147 
147 
147 
175 
192 

208 
223 
276 
328 
300 

271 
271 
271 
227 
183 

176 
167 
175 
183 
273 

360 
877 
304 
622 
649 

753 
867 
885 

913 
913 

913 

412 
430 
412 
894 
622 

640 
649 
640 
602 
566 

555 
555 

612 
469 
432 

394 
474 
655 
602 
640 

659 
460 
432 
894 
861 

828 
313 
298 
284 
271 
271 

258 
246 
334 
223 
308 

394 
361 
328 
800 
271 

271 
271 
271 
271 
800 

328 
442 
565 

474 
394 

377 
860 
344 
328 
398 

460 
460 
460 
511 

750 
803 
750 
609 
609 

555 
555 

601 
649 
555 

601 
649 
649 
566 
655 

655 

611 
511 
611 
511 

271 

271 
271 
246 
346 

202 
202 
223 
223 
202 
202 

202 
183 
183 
183 
183 

183 

167 
167 
167 
167 

167 
167 
167 
167 
167 

167 
153 
153 
153 
153 

153 
153 
153 
153 
141 

141 
141 
141 
346 
398 
271 

246 

2 

702 

188 

3 

4 

167 

6 

609 

107 

6 

153 

7 

153 

8 

246 

9 

302 

10 

188 

11 

555 

627 
099 
564 
430 

879 
328 
328 
328 
442 

566 
734 
913 
858 
803 

679 
655 

613 
460 
432 
304 

167 

12 

153 

13 

153 

14 

153 

16 

158 

16 

153 

17 

153 

18 

153 

19 

141 

20 

141 

21 

141 

22 

141 

23 

141 

24 

141 

26 

131 

26 

131 

27 

131 

28 

131 

29 

131 

30 

131 

31 

Day. 

Oct. 

Nov. 

Deo. 

JazL 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1908-9. 
1 

163 
163 
163 
131 
167 

167 
167 
167 
183 
202 

223 

246 
298 
860 
460 

469 
469 
328 
360 
430 

328 
328 
298 
328 
328 

328 
328 
828 
601 
1,220 
1,380 

971 
750 
649 
469 
360 

360 
360 
298 
208 
298 

271 
246 
246 
202 
183 

202 

601 

3,180 

1,160 

1,030 

1,090 
1,160 
1380 
1,300 
649 

601 
611 
894 
360 
828 

298 
153 
430 
394 
394 

360 
394 
430 
430 
556 

699 
750 
857 
640 
611 

469 
394 
360 
328 
328 

298 
298 
430 
430 
803 

601 
1,000 
1,220 
1,800 
1,160 
1,030 

803 
1,090 
2,900 
1,460 
1,090 

971 
971 
601 
460 
394 

360 
328 
328 
328 
328 

609 

750 

1,960 

2,800 

1,880 

1,880 
971 
857 
750 
649 

601 
511 
611 
480 
430 
828 

328 
360 
665 
469 
430 

430 
430 
394 
360 
328 

328 
298 
271 
271 
430 

1,300 
1460 
1,380 
1,090 
803 

750 
460 
655 
655 

649 

649 
609 
601 

511 
469 
409 
460 
460 

469 
394 
394 
469 
394 

360 
360 
360 
360 
360 

328 
360 
394 
360 
360 

360 
394 
394 
394 
430 

469 
469 
469 
469 
611 
556 

750 
655 
469 
430 
430 

430 
469 
611 
611 
469 

511 
511 
555 

699 
609 

649 
611 
611 
394 
394 

894 
394 
430 
649 
1,620 

1,790 
1,030 
1,080 
1,160 
750 

857 

971 

1,880 

1,620 

857 

803 
803 
750 
857 
867 

913 
750 
750 
750 
750 

803 
803 
803 
857 
803 

099 
649 
601 
857 
913 

1,220 
1620 
1,160 
1  090 
1800 
1880 

4,770 
5,170 
1,960 
1,620 
1,460 

1,220 
1,160 
1,220 
1,300 
1,460 

1,620 
1,300 
1,000 
1,090 
1,160 

1,030 
971 
913 
971 
913 

913 
857 
750 
750 
857 

857 
857 
803 
808 
857 

803 
803 
750 
750 
690 

609 
649 
803 
803 
750 

1,800 
'850 
609 
511 
480 

480 
394 
894 
328 
328 

838 
298 
298 
296 
298 

271 
271 
271 
271 
371 
371 

271 
298 
371 
271 
271 

346 
346 
302 
202 
183 

183 
183 
183 
183 
183 

183 
183 
167 
167 
153 

163 
141 
141 
131 
147 

167 
167 
167 
163 
181 
131 

183 

2 

167 

3 

153 

4 

153 

6 

153 

fi 

153 

7 

141 

8 

141 

9 

141 

10 

153 

11 

153 

12 

131 

18 

131 

14 

131 

16 

131 

16 

131 

17 

153 

18 

158 

19 

153 

20 

430 

21 

6BS 

22 

511 

23 

338 

24 

298 

25 

246 

26 

238 

27 

246 

28 

202 

20 

611 

80 

511 

81 
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Daily  discharge^  in  aecond-feet,  of  North  Fork  of  Snoqualmie  River  near  North  Bend, 
Wash.,  for  the  years  ending  Sept,  SO,  /907-J975— Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept, 

190»-ia 
1 

511 
511 
699 
601 
555 

511 
649 
511 
430 
338 

338 
338 
328 
298 

271 

246 
346 
223 
223 
223 

346 
394 
298 
328 
328 

298 
271 
246 
298 
394 
430 

2,070 
1,480 
3,310 
2,110 
1,080 

1,030 
3,660 
1,280 
1,020 
780 

531 
488 
411 
377 
346 

292 

1,800 

1,040 

'836 

624 

726 
448 
377 
448 
1,280 

836 
531 
411 
346 
318 
293 



531 
488 
836 
624 
488 

1,570 
3,020 
1280 
'836 
5,580 

2,030 

1,500 

1,080 

954 

726 

531 

488 

448 

488 

1,640 

6,580 
2,200 
1,960 
1,210 
894 

726 
624 
576 
576 
531 

8,180 
2,900 
2,800 
1,540 
1,090 

913 
857 
750 
750 
699 

099 
3,180 
2,700 
2,140 
2,060 

1,160 

1,300 

750 

649 

649 

601 
555 

511 
511 
460 

469 
430 
430 
430 
555 
649 

488 

7;3o 

836 
780 
836 

1,020 

1,080 

804 

894 

674 

576 
488 
411 
377 
346 

448 
448 
411 
377 

m 

411 

346 
2,200 
1,500 

894 

726 
836 
674 
624 
736 
634 

460 
430 
430 
430 
430 

430 
430 
430 
430 
430 

338 
338 
338 
338 
338 

328 
328 
430 
430 
360 

360 
2,050 
2,990 
3,080 
2,140 

971 
971 
971 
750 
913 
913 

488 

488 
411 
531 
780 

1,060 
1,570 
1,210 
1,080 
780 

674 
531 
448 
346 
346 

346 
346 
377 
411 
346 

346 
318 
318 
318 
292 

267 
267 
367 
367 
343 
346 

1,300 
971 
803 
690 
555 

555 
511 
469 
469 
460 

430 
430 
430 
469 
469 

430 
430 
394 
394 
360 

360 
360 
360 
469 
803 

913 
1,460 
1,880 

318 
318 
392 
267 
267 

267 
343 
343 
343 
343 

393 
343 
243 
343 
343 

330 
330 
243 
243 
243 

230 
330 
330 
320 
198 

198 
198 
176 

1,960 
3,470 
3,280 
2,320 
1,880 

1,380 
1,160 
1,090 
971 
1,090 

1,220 
1,540 
1,700 
1,880 
1,960 

1,790 
2,230 
2,230 
2,520 
2,050 

1,880 
1,790 
1,700 
1,220 
1,090 

1,030 
857 
867 
808 
803 
971 

176 
176 
176 
179 
198 

198 
243 
292 
293 

367 

293 
243 
220 
220 
267 

846 
377 
411 
411 
631 

631 
631 
804 
894 
'726 

488 
411 
377 
377 

448 
488 

857 
803 
750 
803 
913 

1,160 
1,220 
1,220 
1,300 
1,300 

1,300 
1,220 
1,160 
1,030 
OTl 

913 

913 

1,030 

1,620 

2,060 

1,220 
2,050 
1,700 
1,700 
2,050 

2,060 

1,300 

971 

913 

750 

634 
531 
377 
346 
846 

318 
292 
292 
318 
488 

411 
377 
377 
346 
318 

318 
346 
411 
377 
377 

411 

448 
488 
674 
726 

576 
674 
576 
'  488 
488 

803 
803 
803 
803 
857 

918 
1,220 
1,220 
1,230 
3,970 

3,210 
2,070 
1,480 
1,110 
982 

803 
860 
982 
860 
693 

693 

920 

1,050 

1,320 

1,480 

860 
920 
747 
802 
860 
930 

576 

726 

1,020 

1,720 

1,570 

1,020 

894 
954 
780 
726 

674 
674 
954 
736 
674 

674 
1,150 
1,570 
1,500 
1,030 

954 
780 
780 
780 
780 

836 
836 
835 
954 
1,080 
1,350 

1,110 
641 
543 
543 
601 

601 
641 
591 
501 
501 

1,810 

1,050 

641 

641 

641 

501 
407 
411 
335 
691 

407 
411 
411 
300 
300 

411 
373 
335 
335 
300 

1,640 
954 
894 
736 
531 

531 
634 
576 
736 
836 

1,350 
1,500 
1,500 
1080 
1,060 

954 
624 
576 
576 
531 

531 
531 
411 
411 
411 

448 
531 
726 
624 
624 

300 
268 
268 
239 
230 

239 
239 
239 
239 
268 

268 
368 
368 
339 
339 

330 
313 

168 
146 
146 

146 
146 
146 
146 
146 

146 
146 
136 
136 
136 
136 

676 
624 
531 
624 
531 

624 

576 
531 
488 
448 

411 
411 
411 
448 

448 

4(8 
448 
346 
346 
318 

267 
220 
220 
220 
230 

198 
176 
176 
156 
156 
156 

108 
93 
93 
03 
03 

02 

78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 
78 

155 
155 
134 
115 

m 

96 
98 

SI 

98 

96 
98 
96 
96 
83 

83 
83 
83 
83 
176 

176 
155 
115 
115 
115 

116 
98 
98 
98 
08 
08 

78 

J 

78 

3 

78 

4 

78 

5 

78 

6 

78 

7 

106 

8 

93 

9 

78 

10 

78 

11 

13 

78 
78 

13 

78 

14 

66 

15 

66 

16 

66 

17 

78 

18 

92 

19 

92 

30 

78 

21 

78 

22 

78 

33 

66 

24 

66 

25 

66 

26 

66 

27::.:.:...:.:.. 

66 

28 

66 

29 

80 

66 
300 

81 

1910-lL 
1 

08 

2 

96 

s 

98 

4 

83 

5 

83 

6 

243 

7 

8 

9 

267 
367 
393 

10 

333 

11 

393 

12 

392 

13 

1,350 

14 

1,350 

15 

1,380 
730 

16 

17 

18 

531 

19 

411 

20 

411 

21 

377 

22 

346 

23 

318 

34 

318 

25 

392 

26 

267 

27 

243 

28 

330 

29 

220 

80 

220 

81 
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SURFACE  WATEB  SUPPLY,  1915,  PART  XH — ^A. 


Daily  ducharffe,  in  seeond-fut^  of  North  Fork  ofSnoqualmie  River  near  North  Bend,  Wash . , 
for  the  yeare  ending  Sept.  30,  1907-1915 — Continued. 


Day. 

Oct. 

Nov. 

D«C. 

Jan. 

Feb, 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1911-12. 
1 

196 
198 
176 
176 
176 

155 
155 
155 
134 
198 

220 
198 
198 
676 
448 

267 
243 
220 
220 
198 

198 
176 
176 
176 
176 

176 
155 
155 
134 
134 
134 

180 
238 
213 
394 
804 

280 
286 
284 
284 
282 

279 
276 
255 
238 
228 

244 
460 
442 
603 

134 
134 
134 
134 
243 

267 

2,830 

1,080 

674 

676 

488 
488 

836 

1,640 

954 

836 
8,490 
11,100 
7,800 
4,580 

2,290 
1,650 
1,360 
1,230 
i;360 

2,130 
1360 
1,150 
1,080 
940 

344 
304 
318 
332 
612 

875 
749 
688 
629 
572 

572 

629 

1,500 

i;290 

1,430 

1,430 
1,430 
1,220 
'518 
468 

518 
812 
572 
518 
629 

629 
572 
1,080 
749 
749 

572 
518 
468 
421 
877 
377 

377 
337 
837 
837 
837 

837 
300 
265 
357 
421 

877 

572 

629 

8,280 

1,660 

1,520 

1230 

1,030 

967 

786 

786 

730 

677 

1,740 

2,750 

1,280 
1,080 
1,500 
1,900 
1,080 
1,160 

1,030 
967 
730 
627 
677 

845 

906 

1,030 

1,100 

1,800 

1,100 
845 
730 
906 
730 

1,960 

1,280 

1,160 

845 

677 

627 
533 
677 
579 
489 

447 

368 
368 
368 

510 
464 
464 
435 
411 

388 

356 
329 
304 
292 

275 
264 
257 

268 
248 
243 
243 
243 

243 
221 
221 
221 
221 

221 
183 
167 
167 
167 

183 
243 
188 
183 
183 

183 
183 
167 
183 
183 

221 
268 
331 
331 
331 
297 

279 
279 
294 
347 
401 

464 

407 
489 
489 
533 
489 

447 
447 
489 
533 
627 

627 
533 

489 
447 
447 

407 
407 
407 
407 
407 

831 
831 
868 
407 
427 

868 
831 
407 
579 
906 

677 
538 
533 
533 
533 

489 

533 

786 

1,230 

1,030 

1,030 
1030 
1,440 
1,520 
1,520 

906- 
967 
967 
967 
2,310 

2,000 
1,430 
1,130 
849 
1,060 

1,180 

1,180 

1,130 

789 

734 

635 

915 
635 
635 
6<« 
789 

734 
1,060 
985 
6S8 
683 

635 
683 
734 
1,130 
683 

635 
688 
683 
789 
849 

965 
683 
635 
589 
635 

635 
635 
635 
545 
734 

1,880 
2,050 
1,880 
1,670 
1,240 

1,170 
1,430 
1,550 
1,080 
882 

915 
1,020 
1,200 
1,090 

849 

882 

819 

849 

1,200 

1,320 

1,180 
1,200 
1,510 
1,280 
i;480 

1,320 

1,090 

950 

882 

1,200 

789 
683 
545 
503 
503 

508 
688 
580 

464 
464 

464 
428 
862 
332 
332 

804 
804 
270 
270 
288 

238 
238 
257 
257 
238 

288 
222 
222 
207 
207 
207 

1,860 
915 
789 
762 

1,020 

1,020 
985 
789 
789 
915 

784 
635 
960 
915 
780 

635 
683 
734 
762 
762 

734 
708 
612 
545 
468 

894 
841 
847 
408 
835 
284 

207 
193 
193 
193 
180 

180 
180 
180 
193 
207 

288 
222 
207 
207 
207 

288 
503 
464 

428 
894 

804 
279 
257 
288 
338 

338 

222 
207 
307 
207 
338 

284 
277 
361 
246 
219 

210 
306 

220 
210 
201 

108 
188 
185 
183 
188 

180 
185 
196 
185 
179 

168 
158 
157 
156 
156 

152 
152 
148 
146 
144 
144 

1,840 
085 

2 

8 

762 

4 

545 

5 

438 

6 

308 

7 

476 

8 

1.060 

9 

708 

10 

490 

11 

4<H 

12  

344 

13 

307 

14 

370 

15 

399 

16 

288 

17   

230 

18 

210 

19  

212 

20 

207 

21 

107 

22 

106 

23 

190 

24  

188 

25 

185 

26 

181 

27 

170 

28 

178 

20 

174 

30 

174 

31 

1912-13. 
1 



144 

2 

148 

8 

225 

4 

1,880 
2,900 

840 

5 

6 

7 

*i,'636' 
1,390 

464 
468 
464 

530 

8 

800 

9 

347 

318 

10 

270 

11 

242 

12.  . 



227 

13 

210 

14... 

789 

589 
476 

511 
683 

200 

15 

194 

16 

1,840 

184 

17 

178 

18 

178 

19 

2,450 
1,550 

950 

1,090 

986 

849 

196 

20 

1,090 

1,360 
532 
341 
289 
289 

432 
503 

1,246' 
1,130 
1,240 
1,510 

188 

21 

394 

201 

22 

520 
435 
394 
368 

353 
329 
299 

428 

23 

818 

24 

2» 

25 

214 

26 

1,320 
915 

190 

27 ,. 

192 

28 

460 
439 
464 
404 

308 

29.. 

300 

80 

372 

198 

31 
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DaUffdisdiarge^inseeond-fett,  o/North  ForhofSnoqualmie  Rivernear  North  Bendy  Wash,, 
for  the  years  ending  Sept,  SO,  1907-1915— Conimned, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

June. 

July. 

Aug. 

1,060 

955 

603 

118 

1,200 

890 

560 

116 

1,260 

806 

552 

110 

1,060 

632 

481 

108 

890 

574 

428 

103 

825 

519 

878 

98 

8go 

508 

344 

100 

800 

1,600 

330 

109 

8go 

1,450 

312 

103 

1,060 

1,090 

308 

98 

1,060 

022 

295 

90 

088 

922 

295 

84 

1,160 

858 

295 

79 

1,300 

806 

295 

81 

1,160 

800 

326 

84 

055 

022 

808 

88 

825 

858 

265 

96 

799 

773 

245 

100 

735 

674 

226 

100 

825 

603 

219 

84 

955 

704 

206 

70 

955 

735 

188 

68 

922 

674 

169 

68 

799 

644 

160 

66 

858 

922 

167 

66 

858 

735 

154 

64 

818 

662 

146 

66 

812 

662 

137 

68 

680 

621 

132 

68 

650 

603 

126 

70 

806 

124 

66 

Sept. 


191^-14. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

U 

13 

14 

15 

16 

17 

18 

10 

20 

21 

23 

38 

34 

25 

36 

27 

28 

29 

30 

31 


184 
183 
200 
199 
197 

193 
580 
589 
635 
1,020 

4,700 
2,360 
2,260 
1,760 
1,380 

1,260 
880 
858 
955 
868 

729 
638 
580 
552 
524 

470 
524 
444 

368 
321 
277 


821 
277 
219 
237 
729 


955 
698 
580 
470 
418 


1,520 

444 

'858 

444 

729 

368 

825 

321 

1,060 

277 

668 

277 

524 

303 

418 

321 

344 

344 

321 

470 

2,180 

344 

1,460 

257 

1,020 

219 

792 

185 

760 

154 

524 
470 
470 
524 
1,300 

3,300 
3,100 
2,090 
1,450 
1,160 

1,090 

1,020 

922 

818 

792 

858 
799 


600 

638 

1,020 

1,920 

1,200 

1,060 

1,060 

825 

022 

055 


140 
140 
126 
113 
100 

100 
88 
113 
160 
237 
418 


735 


615 


729 
686 
560 
603 
615 

586 

602 
470 
449 
460 

546 
560 
621 
615 
609 

600 
609 
692 
626 
710 

800 
1,260 
1,120 
1,160 
1,060 

858 

1,640 
1,340 


666 


1,800 

1,340 

1,060 

988 

868 

792 
812 
955 
922 
806 

735 

792 

968 

1,760 

1,490 

1,880 
1,490 
1,300 
1,230 
1,300 

1,090 

1,020 

068 

022 


812 
704 
660 
686 
563 


613 

658 

799 

1,090 

1,340 

1,020 
800 
800 
956 

1,020 


068 

068 

1,490 

1,680 

1,450 
1,160 
1,120 
1,620 
1,460 

1,090 
800 
868 
773 
686 

704 
812 
799 
741 
806 


62 
66 

61 
61 
50 

50 
50 
62 
106 
126 

103 
113 
118 
116 
465 

552 
518 
686 

826 

968 

800 
546 
440 
878 
223 

249 
470 
360 
286 
245 
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SURFACE  WATER  SUPPLY,  1»15,  PART  XH — ^A. 


Daily  diacharge.  in  second-feet^  of  North  Fork  of  Snoqualmie  River  near  North  Bend^ 
Tvaah.yfor  the  years  ending  Sept.  SO,  1907-1916 — Continued. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


ICay. 


June. 


July. 


Aug. 


Sept 


1914-15. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

28 

27 

28 

29 

30 

31 


408 
524 
378 
321 

273 
249 
223 
205 
378 

1,400 
892 

1,180 
680 
460 

403 

932 

1,420 

1,640 

1,340 

922 
674 
546 
449 
413 


326 
303 
273 
303 
492 


470 

825 

2.400 

1,500 

1,700 

1,820 

1,220 

860 

800 

770 

1,900 
1,460 
1,780 
1,220 
965 

782 
686 
608 
806 
1,820 

1,260 
965 
930 
833 
776 

1,040 
833 
782 
721 
661 


601 
541 
531 
493 

448 

422 
401 
376 
352 
340 

321 
310 
292 
281 
285 

267 
260 
260 
253 
253 

242 
253 
232 
226 
236 

239 
267 
376 
344 
372 


641 
556 


448 
426 
448 
521 
587 

758 
801 
669 
630 


671 
516 
483 
502 


516 
470 
413 
392 
876 

356 
356 
348 
340 
348 
356 


493 
582 
502 
461 
488 

502 
566 
521 
531 
561 

493 
465 
448 
413 
892 

872 
405 
692 
502 
439 

422 
401 


470 


443 
405 


456 
526 

536 
465 
456 
434 
426 

413 
406 
413 
764 
1,480 

1,000 
833 
833 
727 
613 

715 

1,000 
930 
745 

619 
526 
526 
776 
865 
745 


1,810 
3,660 
2,900 
2,110 
1,460 

1,140 

1,070 

965 

764 

715 

674 
833 
1,070 
898 
715 

758 
801 
776 
758 
727 

608 
531 
602 
483 
474 

483 
479 
488 
483 
466 


401 
406 

474 
456 
456 

465 
488 
493 
516 
635 

652 
571 
616 
521 
483 

456 
448 
536 
663 
710 


582 
561 
587 
727 

782 

1,270 

1,880 

1,260 

065 

795 


704 
641 
698 
641 
502 

493 

465 
409 
880 
864 

856 
344 
333 
314 
206 

296 
296 
310 
352 
526 

448 
372 
825 
810 


396 
413 
872 
337 
803 


274 
256 
242 
229 
222 

216 
200 
209 
204 
190 


178 
171 
164 
158 
168 

148 
142 
128 
124 
120 


81 
79 
78 
78 
78 

81 
86 
80 
138 
ISO 


194 

117 

128 

194 

115 

102 

896 

112 

102 

608 

109 

104 

479 

106 

108 

621 

104 

119 

630 

102 

106 

602 

100 

08 

438 

96 

95 

874 

96 

01 

810 

93 

88 

288 

80 

82 

266 

89 

79 

244 

88 

79 

222 

86 

78 

216 
200 
200 
190 
187 
178 


84  I 
82 

78 

7* 
78 


78 
78 
74 
73 
71 


Note.— Daily  discharge  determined  as  follows:  1907-8— July  4, 1907,  to  Sept.  30, 1906,  from  rating  cunre 
well  defined  between  100  and  3,000  second-feet;  estimated  by  bydrographic  comparison  with  records  of 
South  and  Middle  forks,  as  follows:  Sept.  14-16,  1907,  473  second-feet;  Nor.  27-80.  2,270  second-feet;  Dec 
1-4,  2.270  second-feet;  Dec.  6-10.  499  second-feet;  interpolated  for  other  days  on  wnicfa  gage  was  not  read, 

1908-O-Oct.  1. 1908,  to  Sept.  30, 1909,  from  rating  curve  well  defined  between  100  ana  $000  seoond-ftet. 
interpolated  for  days  on  wmch  gage  was  not  read. 

1909-10— Oct.  1, 1909,  to  May  10, 1910,  from  rating  curve  well  defined  between  100  and  3,000  seocnd-fee^ 
May  11  to  Sept.  30,  1910,  from  rating  curve  well  denned  between  50  and  500  second-feet.  Not  estimatM 
Nov.  1-30, 1909,  because  of  uncertainty  as  to  the  rating  curve  for  flood  stages. 

1910-11— Oct.  1-3,  1910,  from  rating  curve  well  defined  between  50  and  500  second-feet;  Oct.  4, 1910,  to 
Sept.  30, 1911,  from  rating  curve  fairly  well  defined  between  150  and  1,200  second-feet. 

1911-12— Oct.  1  to  Nov.  18. 1911,  from  rating  curve  fairly  well  defined  between  150  and  1,200  second-feeA; 
Nov.  19, 1911,  to  Jan.  14, 1912.  rating  curve  notxwell  defined;  Jan.  15  to  May  20, 1912,  from  rating  curve  well 
defined  between  200  and  l,5o0  second-feet;  May  21  to  Sept.  30, 1912,  from  rating  curve  fairly  well  deflzied 
between  125  and  2  000  second-feet 

1912-13— Oct.,  1912,  to  Sept.  30, 1913,  from  ratine  curve  fairly  well  defined  between  125  and  2,000  seoond- 
feet;  estimated  by  bydrographic  comparison  with  records  of  South  and  Middle  forks  as  follows:  Oct. 
20-27,  1912,  529  second-feet;  Nov.  6-8,  970  second-feet;  Nov.  11-15,  1,470  second-feet;  Nov.  17-18,  800 
second-feet;  Nov.  25-29, 501  second-feet;  Feb.  14-15. 1913,  510  second-feet;  Feb.  17-21, 1,160  second-feet;  es* 
tlmated,  Sept.  7-8,  by  hydrographlo  oomparisoa  with  record  of  North  Fork  of  Snoqualmie  River  at  cable 
bridge,  as  in  table. 

1013-14— Oct.  1-10, 1913,  from  rating  curve  fairly  well  defined  between  125  and  2,000  second-feet:  Oct  11 . 
191^  to  Sept.  SO,  1914,  from  rating  curve  fairly  well  defined  between  60  and  4.700  second-feet;  esOnuted 
by  nydrograpahic  comparison  with  records  of  South  and  Bflddle  forks,  as  follows:  Jan.  18-28,  1914,  722 
second-feet;  Jan.  26-27, 606  second-feet;  Jan.  29-30,  615  second-feet. 

1914-15— Oct.  1  to  Nov.  3,  1914,  from  rating  curve  fairly  well  defined  between  60  and  4,700  second-feet; 
Nov.  4, 1914,  to  Sept.  30, 1915,  from  rating  curve  well  defined  between  80  and  2,500  second-feet;  Interpolated 
for  lack  of  gage  readings  July  9-10, 10-20,  22-24,  Aug.  2-3,  5-6. 9-10,  and  13-14.  1915.  Nov.  8-19.  1914.  and 
Nov.  29  to  Dec.  1,  estimated  oy  hydrographlo  comparison  with  records  of  North  Fork  of  Snoqualmie  Rlvar 
at  cable  bridge,  as  in  table. 
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Monthly  diteharge  of  North  Fork  of  SnomuUmie  River  near  North  Bendy  Woih.^for  the 
yean  ending  Sept,  SO,  1907-1916. 

pnlnage  area,  108  square  miles.j 


Month. 


Discharge  in  seoond4eet. 


ICinimtun* 


Mean. 


Per 
square 
mile. 


Run-oil. 


Depth  in 
incneeon 
drainage 


Total  in 
aore-feet. 


Aocu* 
racy. 


July  21-31 . 

August 

September.. 


1907. 


The  period. 
1907-8. 


October. 
November. . 
Deeember.. 
January — 
February. . . 

July 

August 

September.. 


October. 

November. . 

December.. 

January.... 

February... 

March. 

Ap 


1906-0. 


i^: 


June.. 

July 

August 

Septembtf.. 


The  year. 


October. 
December.. 
January — 
February. . . 

March 

April 

May 

June 

July 

August 

September.. 


1909-10. 


October. 
November. . 
December.. 
January  — 
February. . . 

March 

April 

M*y 

June 

July 

August 

September.. 


1910-11. 


The  year. 


188 
800 


271 


049 
656 

803 
296 
246 


1,380 

8,180 

1,300 

2,900 

1,460 

655 

1,790 

1,880 

6,170 

1,300 

298 

655 


6,170 


099 

3,180 

3,080 

1,880 

3,470 

2,060 

8,970 

1,810 

800 

106 

300 


3,310 

6,580 

2,200 

1,570 

818 

894 

726 

1,720 

1,640 

624 

176 

1,350 


6,580 


153 
141 


167 
197 
320 


1.64 
1.93 
3.14 


147 
167 


271 
223 
202 
141 
131 


189 
672 
770 
466 
853 
477 
174 
160 


1.86 
6.60 
7.56 
4.57 
8.46 
4.68 
1.71 
1.56 


131 
183 
153 
328 
271 
828 
394 
601 
750 
271 
131 
131 


664 
576 
917 
604 
420 
657 
950 
1,360 
527 
180 
220 


3.61 
6.51 
6.66 
&00 
6.82 
4.12 
6.44 
0.40 
13.3 
6.17 
1.85 
2.25 


131 


223 
430 
328 
360 
803 
750 
603 
300 
126 
78 
56 


202 
448 
346 
243 
176 
176 
202 
676 
411 
155 


83 


610 


6.07 


373 
1,170 

773 

630 
1,640 
1,240 
1,170 

677 

202 
81.2 
82.8 


8.66 

11.5 
7.58 
6.18 

16.1 

12.2 

11.6 

5.66 

1.06 

.706 

.812 


973 
1,370 
713 
511 
242 
877 
438 
054 
760 
870 
111 
414 


0.54 
13.4 
6.00 
6.01 
2.37 
3.70 
4.20 
0.36 
7.54 
8.72 
1.00 
4.06 


605 


5.93 


a67 
2.22 
8.60 


2.13 
7.36 
8.70 
6.27 
8.73 
6.40 
1.97 
1.74 


4.06 
7.26 
6.51 
10.36 
6.06 
4.75 
7.18 
10.84 
14.84 
5.96 
2.13 
2.51 


82.45 


4.22 

13.26 

8.74 

6.44 

.18.56 

13.61 

13.26 

6.32 

2.28 

.92 

.91 


11.00 
14.95 
8.06 
6.78 
2.47 
4.27 
4.79 
10.78 
8.41 
4.29 
1.26 
4.53 


80.50 


8,640 
12,100 
10,000 


34,700 


11,600 
40,000 
47,800 
28,700 
20,800 
20,300 
10,700 
0,460 


22,000 
30,500 
35,400 
56,400 
33,000 
25,800 
30,100 
50,000 
80,000 
32,400 
11,600 
13,600 


440,000 


22,000 

71,000 

47,600 

35,000 

101,000 

73,800 

71.900 

34,300 

12,400 

4,990 

4,930 


50,800 
81,500 
43,800 
31,400 
13,400 
23,200 
26,100 
58,700 
45,800 
23,300 
6,820 
24,600 


438,000 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


Monthly  discharge  of  North  Fork  of  Snoqualmie  River  near  North  Bend,  Wash.,  for  the 
years  ending  Sept,  30, 1907-1916 — Contmued. 


Discharge  In  second-feet. 

Run-off. 

Month. 

Maximum. 

Mtnimnm- 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre4eet. 

Aoco- 

racy. 

1911-12. 
October 

676 

11,100 

1,600 

3,280 

1980 

331 

906 

2,310 

1,130 

789 

603 

1,840 

134 
134 
877 
285 
388 
167 
331 
489 
545 
207 
180 
174 

208 

1,770 

760 

1,000 

823 

223 

466 

1,020 

734 

374 

247 

407 

1.99 
17.4 
7.45 
9.80 
8.07 
2.19 
4.57 
10.00 
7.20 
8.67 
2.42 
8.99 

2.29 
19.41 
8.60 
11.30 
&70 
2.52 
5.10 
11.53 
8.03 
4.23 
2.79 
4.45 

12,600 
105,000 
46,700 
61,500 
47,300 
13,700 
27,700 
62,700 
43,700 
23.000 
15,200 
24,200 

C. 

November 

D. 

December 

D. 

January , . .  . 

D. 

Febmaiy 

C. 

March....:...    . 

C. 

April 

C. 

M^.. :.:.::::::::::::::::: 

C. 

June-  - , 

C. 

July 

C. 

August 

C. 

September 

B. 

The  year 

11,100 

134 

667 

6.54 

88.94 

464,000 

1012-13. 
October 

180 
304 
257 
819 
284 
144 
144 

877 
944 
575 
1,230 
714 
189 
404 

8.70 
9.25 
5.64 
12.1 
7.00 
1.85 
8.96 

4.27 
10.32 
5.87 
13.50 
8.07 
2.13 
4.42 

28,200 
56,200 
81,900 
78,200 
43,900 
11,600 
24,000 

C. 

November 

D. 

February 

C. 

June.  „  /. 

2,050 

1,360 

284 

2,990 

B. 

July 

B. 

August 

B. 

September 

B. 

1913-14. 
October 

4,700 

2,180 

955 

3,300 

1,640 

1,880 

1,680 

1,300 

1,600 

603 

118 

968 

183 
219 
88 
470 
449 
563 
513 
660 
506 
124 
64 
50 

861 

849 

312 

979 

754 
1,040 
1,000 

934 

804 

283 
86.6 

310 

8.44 
8.32 
3.06 
9.60 
7.39 
10.2 
9.80 
9.16 
7.88 
2.77 
.849 
8.04 

9.73 
9.28 
3.53 
11.07 
7.70 
11.76 
10.03 
10.56 
8.79 
3.19 
.98 
3.39 

62,900 
50,600 
19,200 
00,200 
41,900 
64,000 
59,600 
57,400 
47,800 
17,400 
5,320 
18,400 

B. 

November 

B. 

December 

B. 

January . . 

B. 

February 

B. 

March... 

B. 

April 

B. 

May :.:.:::::::::.: 

B. 

June 

B. 

July 

B. 

August  T 

B. 

September '. . '  ' 

B. 

The  jrear 

4,700 

59 

683 

6.70 

9a  91 

495,000 

1914-15. 
October 

1,640 

2,400 

823 

833 

692 

1,480 

3,660 

1,880 

704 

630 

178 

150 

205 
470 
226 
340 
372 
388 
456 
401 
288 
178 
74 
71 

601 
1,110 
352 
520 
472 
655 
966 
657 
403 
294 
112 
91.9 

5.89 
10.9 
8.45 
5.10 
4.63 
6.42 
9.67 
6.44 
3.95 
2.88 
1.10 
.901 

6.79 
12.16 
3.98 
5.88 
4.82 
7.40 
10.79 
7.42 
4.41 
3.32 
1.27 
1.01 

87,000 
66,000 
21,600 
82,000 
26,200 
40,300 
58,700 
40,400 
24,000 
18,100 
6,890 
5,470 

B. 

November 

B. 

December 

A. 

January . . 

A. 

Febn»«HT. .  .  .    ^    . 

A. 

March... 

A. 

April...  . 

B. 

May!::::::::::::::::::::::: 

A. 

June . . 

A. 

July 

B. 

August 

B. 

September 

B. 

The  year 

3660 

71 

520 

5.10 

69.25 

3n,ooo 

SOTTTH  FORK  OF  SHOQUALMIE  RIVER  ITSAR  GARCIA,  WASH. 

Location.— In  the  SW.  J  aec.  6,  T.  22  N.,  R.  10  E.,  at  Bide-a-wee  ranch,  150  feet 
below  Alice  Creek,  a  quarter  of  a  mile  above  Fifteenmile  bridge,  1}  miles  south- 
east of  Garcia,  in  King  County. 

Drainage  area. — 45  square  miles  (measured  on  topographic  map). 

Records  available. — August  4,  1910,  to  October  15,  1915,  when  station  was  discon- 
tinued. 

Gaoe. — ^Friez  water-stage  recorder  on  left  bank,  150  feet  below  mouth  of  Alice  Creek, 
installed  November  6,  1913.  Original  gage  vertical  staff  on  right  bank  opposite 
present  gage,  read  to  tenths  daily  by  C.  P.  Beard.  Datum  of  original  gage  1.54 
feet  lower  than  present  datum. 
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DmcBAROB  MSASURBMKNTS.— Made  from  footbridge  or  by  wading. 

Channel  and  control.— Channel  at  gage  compoeed  of  gravel  and  sand.  Control 
compoeed  of  boulders  and  gravel,  shifting  at  high  stages.  Zero  flow  would  occur 
at  gage  height  2.1  feet,  as  measured  September  22,  1910,  and  at  0.1  foot,  new 
datum,  as  measured  August  29,  1914. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
4.7  feet  at  1  a.  m.  April  2  (discharge,  3,020  second-feet);  minimum  stage  from  re- 
corder, 0.68  foot  September  5  and  6  (dischaige,  28  second-feet). 

1910-1915:  Maximum  stage  recorded,  9.6  feet  November  19,  1911  (dischaige, 
4,370  second-feet).  High-water  mark  of  this  flood  foimd  by  leveling  to  be  about 
11.5  feet.  Minimum  stage  recorded,  2.3  feet  in  August  and  September,  1910,  and 
September,  1911  (discharge,  21  second-feet). 

Winter  flow. — Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation  . — None. 

Accuracy. — Rating  curves  well  defined  for  low  stages;  extensions  for  higih  water 
uncertain.  Results  prior  to  November,  1913,  fair  except  for  periods  when  ob- 
server's record  is  apparently  in  error;  results  for  remainder  of  period  excellent 
for  low  stages  and  good  for  medium  stages. 

Cooperation. — Gage-height  record  and  some  dischaige  measurements  furnished  by 
the  Puget  Sound  Traction,  Light  &  Power  Co. 

Diteharge  meamrements  of  South  Fork  of  Snoqualmie  River  near  Garcia,  Wash.,  during 

1910-1915. 


Date. 

lUdeby- 

beiSt. 

Dto. 
charge. 

Date. 

Made  by— 

Gam 
bei^t. 

Di». 
charge. 

1910. 
Aug.  12 

CnwfordandEaiter... 

M.T.Crawtord 

R.  R.Easter 

Feel. 
2.44 

8.06 
8.48 
2.39 
2.95 

4.26 

2.95 
2.45 

236 
447 
85.9 
185 

1,110 

201 
55 

1914. 
May  29 

Aug.M 

1915. 
Mar.  20 
July  80 
Sept.   6 

WellerRose* 

Fut. 
1.49 
.73 

.68 

1.48 
.00 
.70 

*1i#- 

do» 

40.9 

1911. 

LL.CoUierc 

83.2 

Apr.  19 
June    4 

HartsonandMoVadden 

do 

B.  C.  MoJ^adden 

Aus.  26 
Sept.  22 

1912. 
May  18 

1913. 
July  25 
Sept.  16 

M.T.Crawfoid 

O.L.Parker 

270 
64 

H.  ^■.  Hanmn 

80.1 

Tuttle  and  Rose 

«  This  measurement  and  aU  following  referred  to  new  gage.    Old  gage  read  3.08  feet. 
h  Old  gage  read  2.27  feet, 
e  Old  gage  read  2.22  feet. 

Daily  discharge,  in  necomd-fui,  of  South  Fork  of  Snoqualmie  River  near  Garcia^  Wash . 
from  Aug.  4, 1910,  to  Oct.  15, 1915. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1910. 

21 
21 
21 
21 
21 

86 
86 

21 
21 
86 

1910. 
11 

36 
36 
36 
86 
54 

86 
36 
36 
36 
36 

86 

21 
21 
21 
21 

21 
86 
36 
21 
21 

1910. 
21 

36 
36 
86 
86 
86 

21 
21 
21 
86 

86 
36 

36 

12 

22 

36 

13 

23 

86 

54 
54 

54 

86 
86 
86 
86 

14 

24 

21 

16 

25 

21 

16 

26 

21 

17 

27 

21 

18 

28 

21 

19 

29 

102 

10 

20 

30 

76 

31 

106921*»— 18--WSP  412 5 
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DaUy  discharge,  in  Becond-feet,  of  South  Fork  of  Snoqualmit  River  near  Oarda,  Wa$h., 
from  Aug.  4, 1910,  to  Oct.  15,  i9i5— Continued. 


D*y. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1910-11. 
1 

300 

402 

2,770 

2  120 

885 

050 

582 
402 
300 

168 
133 
102 
70 
54 

86 
650 
970 
402 
300 

206 

168 
206 

252 
970 

402 
800 
252 
206 

168 
183 

76 
54 
54 
54 
64 

54 
54 
54 
54 
102 

76 
76 
76 
183 
168 

102 
102 
76 
76 
76 

76 
76 
64 
54 

76 

76 
54 
54 
64 
54 
54 

208 
208 
402 
300 
300 

860 
402 
350 
402 
3,030 

1,850 

1,240 

725 

208 

308 

308 
308 

252 
252 

402 

3,770 

3030 

1,060 

650 

350 

800 
353 
308 
308 

168 

54 
54 
54 
76 
133 

206 
885 
582 
300 
252 

168 
133 
133 
582 
458 

650 
3,670 
3,970 
4,370 
3,930 

3,730 
644 
440 
880 
644 

970 
730 
644 
644 
573 

168 
168 
168 
133 
103 

188 
133 
133 
168 
168 

168 
133 
133 
133 
188 

103 

133 
133 

102 
308 

308 
403 
353 

353 
353 
308 
306 
306 
168 

504 

183 
378 

335 
380 
504 
504 
440 

440 
380 
335 
273 
225 

225 
225 

183 
183 
147 

147 
147 
115 
115 
88 

88 
88 
88 

64 
64 
64 

168 
168 
168 
308 
306 

850 
1,060 
458 
403 
353 

306 
306 

168 
168 
168 

133 
133 
138 
168 
168 

168 
168 
133 
133 
133 

133 
103 
133 
133 
103 
133 

64 
64 
64 
45 
45 

45 
45 
45 
64 
76 

64 
88 
504 
970 
504 

335 
183 
147 
147 
115 

115 
115 
88 
115 
504 

147 

380 

573 

1,060 

730 

102 
76 
76 
76 
76 

76 
76 
76 
76 
76 

76 
76 
76 
76 
76 

76 
76 
76 
76 
76 

76 
54 
54 
54 
54 

54 
54 
54 

440 
373 
147 
115 
115 

88 
64 
88 
147 
504 

573 
225 
225 
835 
440 

885 

1,140 
730 
325 
147 

115 
88 
88 
64 
64 

64 
45 
45 
45 

54 

54 
54 
54 
76 

76 
76 
76 
76 
76 

54 
54 
54 
54 

76 

76 
76 
133 
133 
133 

133 
133 
168 
168 
168 

133 
133 
133 
168 
353 
350 

45 
45 
30 
30 
30 

80 
30 
30 
30 
30 

30 
45 
45 
45 

64 

88 
115 
147 
147 

88 

64 
64 
64 
64 
64 

64 
64 

iff 

115 
115 

350 
350 
300 
253 
306 

168 
168 
133 
133 
168 

168 
306 
308 
168 
168 

168 
168 
308 
334 
353 

300 
300 
350 
518 
805 

403 
350 
350 
350 
456 

115 
147 
373 
335 
325 

325 
235 
273 
325 
504 

380 
380 
278 
225 
273 

273 
325 
273 
225 
225 

183 
183 
225 
225 
183 

183 
183 
235 
440 
440 

518 
583 
650 
885 

070 

563 

403 
518 
458 

403 

350 
350 
402 
350 
350 

725 
725 
970 
725 
650 

562 
458 
456 

402 
402 

350 
458 
562 
725 
805 
885 

440 
273 
373 
373 
325 

440 
800 
885 

800 
720 

720 
1,320 
1,230 
1,060 

644 

644 

644 

720 

1,060 

1,320 

1,230 
440 
504 
504 
800 

885 
885 

720 
644 
440 
440 

1,060 
583 
562 
458 
403 

402 
456 
518 
458 
650 

970 
805 
456 

438 
418 

399 
879 
850 
840 
320 

300 
300 
252 
252 
208 

252 
350 
300 
208 
253 

673 
504 
440 
440 
572 

504 
720 
720 
644 
504 

804 
572 
380 
504 
225 

325 
440 
440 
504 
572 

440 
278 
373 
380 
880 

826 
278 
188 
166 
826 

168 
208 
800 
353 
306 

353 

168 
168 
168 
168 

168 
168 
168 
133 
133 

133 
103 
103 
103 
103 

103 
103 
76 
76 
76 

76 
76 
76 
54 
54 
54 

335 
188 
188 
188 
147 

115 
147 
147 
147 
115 

115 
115 
115 
131 
115 

115 
115 
88 
88 
88 

88 
88 
68 
64 
88 

64 
64 
64 
54 
54 
54 

54 
54 
54 
54 
54 

54 
54 
54 

36 
36 

36 
86 
86 
36 
86 

86 
86 
86 
86 
54 

86 
86 
86 
86 
86 

84 

36 
36 
36 
36 
36 

54 
45 
54 
54 
54 

45 
45 
45 

64 
64 

54 

45 
45 

45 
64 

147 
373 
115 
88 

76 

76 
64 
54 
54 
54 

45 
45 
45 
64 
88 
335 

86 

a 

30 

3 

SI 

4 

81 

6 

88 

6 

13S 

7 

133 

8 

76 

9 

76 

10 

108 

11 

76 

12 

102 

13 

858 

14 

108 

15 

168 

16 

•SO 

17 

408 

18 

3S3 

19 

108 

ao 

108 

21 

183 

22 

188 

23 

1J8 

34 

iS 

25 

102 

25 

103 

27 

102 

28 

108 

29 

76 

80 

78 

81 

1911-12. 
1 

940 

2 

181 

8 

147 

4 

181 

5 

lis 

e 

115 

7 

188 

8 

315 

9 

147 

10 

147 

11 

115 

12 

115 

13 

88 

14 

88 

15 

88 

15 

76 

17 

7i 

18 

64 

19 

64- 

20 

64 

21 

84 

22 

54 

3S 

54 

24 

54 

25 

54 

25 

56 

27 

5ft 

28 

48 

29 

45 

80 

48 

31 
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Daily  discharge,  in  second-feet,  of  SotUh  Fork  of  Snoqualmie  River  near  Garcia,  Wash., 
from  Aug.  4, 1910,  to  Oct.  15,  iP/5— Continued. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

64 

131 

166 

842 

183 

64 

226 

225 

1,320 

440 

115 

64 

131 

226 

1,320 

183 

64 

147 

225 

1230 

440 

102 

64 

115 

800 

2,220 

183 

76 

115 

183 

1,140 

380 

102 

102 

147 

440 

970 

147 

88 

88 

183 

1  140 

440 

102 

n 

226 

326 

720 

147 

88 

76 

225 

885 

504 

88 

64 

273 

225 

440 

88 

88 

64 

504 

800 

440 

88 

64 

273 

204 

226 

76 

88 

64 

720 

1,060 

380 

76 

165 

380 

183 

183 

64 

88 

64 

800 

325 

102 

131 

672 

183 

166 

64 

88 

76 

885 

325 

76 

116 

672 

183 

166 

64 

88 

88 

800 

225 

76 

88 

572 

166 

166 

54 

76 

147 

800 

147 

64 

88 

720 

131 

147 

54 

76 

325 

720 

115 

64 

76 

1,140 

88 

147 

64 

64 

325 

572 

325 

64 

64 

504 

64 

147 

88 

54 

440 

504 

325 

76 

64 

380 

64 

147 

440 

54 

325 

440 

504 

273 

88 

88 

273 

64 

147 

1,320 

64 

225 

440 

504 

299 

102 

249 

225 

88 

147 

1,950 

88 

147 

440 

504 

225 

102 

131 

885 

115 

115 

970 

225 

225 

440 

572 

273 

88 

183 

1,320 

147 

88 

720 

147 

380 

440 

720 

299 

76 

147 

800 

147 

76 

504 

88 

885 

504 

644 

299 

64 

115 

380 

147 

45 

325 

76 

720 

504 

572 

299 

64 

147 

352 

147 

54 

225 

64 

644 

1,060 

644 

273 

64 

147 

325 

154 

64 

183 

64 

572 

1230 

800 

273 

54 

165 

325 

154 

225 

147 

64 

504 

1,230 

800 

204 

54 

225 

273 

154 

720 

115 

64 

440 

1,230 

644 

176 

45 

147 

225 

154 

440 

88 

45 

600 

1,230 

644 

147 

45 

147 

204 

131 

380 

76 

64 

273 

1320 

572 

147 

45 

147 

183 

116 

278 

76 

64 

273 

'885 

572 

131 

45 

147 

183 

147 

225 

225 

273 

800 

440 

131 

45 

131 

183 

225 

225 

380 

225 

885 

504 

115 

38 

131 

325 

226 

504 

970 

115 

33 

49 

130 

331 

93 

203 

443 

179 

617 

617 

226 

55 

45 

114 

283 

93 

163 

336 

203 

896 

564 

212 

55 

45 

114 

244 

104 

152 

293 

278 

922 

437 

203 

55 

64 

114 

221 

273 

163 

273 

499 

590 

326 

179 

51 

45 

166 

203 

1,920 

140 

234 

703 

492 

288 

152 

50 

64 

395 

187 

2,260 

128 

221 

606 

606 

248 

146 

51 

88 

309 

179 

2,090 

113 

244 

480 

570 

248 

142 

51 

147 

263 

163 

930 

107 

288 

612 

538 

437 

132 

60 

165 

283 

152 

670 

101 

293 

564 

538 

377 

128 

47 

1,690 

342 

142 

419 

96 

273 

617 

590 

331 

122 

47 

2,720 

273 

142 

336 

93 

258 

525 

603 

342 

116 

45 

964 

234 

142 

293 

93 

268 

480 

710 

365 

119 

45 

1,050 

212 

142 

258 

98 

342 

788 

930 

353 

116 

43 

660 

195 

149 

239 

101 

696 

820 

1,180 

383 

107 

42 

650 

187 

163 

226 

98 

733 

1,270 

983 

437 

122 

40 

448 

659 

149 

226 

93 

896 

710 

703 

425 

104 

40 

380 

449 

142 

212 

90 

740 

499 

596 

383 

06 

40 

448 

336 

135 

195 

88 

688 

473 

558 

326 

90 

39 

417 

314 

128 

175 

90 

645 

772 

538 

273 

86 

37 

386 

283 

122 

163 

98 

631 

710 

631 

253 

86 

37 

330 

244 

116 

160 

146 

500 

461 

718 

278 

78 

37 

278 

234 

113 

216 

258 

506 

383 

703 

253 

78 

37 

254 

314 

110 

175 

258 

443 

359 

638 

216 

76 

37 

386 

486 

104 

160 

314 

395 

842 

518 

298 

73 

36 

254 

389 

101 

149 

268 

348 

342 

480 

331 

69 

36 

230 

365 

101 

149 

234 

296 

383 

437 

268 

67 

35 

230 

877 

98 

138 

570 

258 

437 

377 

248 

65 

36 

186 

831 

96 

132 

413 

226 

371 

331 

230 

63 

36 

147 

353 

98 

136 

216 

842 

320 

230 

61 

86 

147 

353 

90 

171 

203 

407 

371 

226 

59 

85 

130 

90 

195 

195 

499 

57 

33 

Sept 


1912-13. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

16 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 

27 

28 

29 

30 

31 

1913-14. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 

27 

28 

29 

80 

SI 


504 
225 
131 


76 
76 
76 

64 
64 
64 

54 
54 

54 
54 
54 
54 
46 

64 
147 
103 
102 

64 

64 
54 
64 
54 
54 


32 
31 
31 
30 
80 

31 
31 
36 
55 
42 

40 
47 
42 
09 
125 

104 
101 
142 
122 
183 

167 
110 
86 
73 
63 

63 
73 
65 
67 
56 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — A. 


Daily  discharge,  in  second-feet,  of  South  Fork  ofSnoqualmie  River  near  Oareia,  Wash., 
from  Aug.  4, 1910,  to  Oct,  15,  i915— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

1914-15. 
1    

55 
156 
140 
116 

98 

83 
78 
69 
65 
181 

334 
309 
244 
183 
146 

138 
273 
544 
772 
480 

326 
253 
212 
191 
175 

152 
142 
128 
119 
149 
176 

314 
1,410 
1,900 
1,150 
1,150 

845 
601 
498 
498 
392 

1,170 
726 
704 
492 
369 

307 
270 
241 
246 
623 

472 

351 
363 
346 
318 

360 
323 
280 
246 
214 

197 
180 
165 
165 
154 

140 
134 
124 
117 
111 

106 
97 
95 
89 
89 

84 
79 
70 
65 
63 

63 
63 
63 
50 
57 

55 
67 
67 
61 
65 
92 

92 

87 
79 
72 
70 

65 
63 
65 
65 
65 

67 
67 
65 
63 
61 

50 
50 
67 
55 
55 

51 
47 
44 
44 
44 

44 

42 
42 
44 
44 
47 

63 
59 
59 
63 
70 

84 
79 
82 
97 
103 

100 
97 
02 
82 

77 

74 
82 
95 
82 
79 

89 
89 
89 
100 
127 

111 
103 
100 
100 



100 
97 
97 
137 
137 

124 
124 
124 
127 
184 

140 
130 
130 
299 
609 

410 
334 
375 
296 
280 

375 
525 
601 
479 
340 

275 
251 
265 
340 
357 
296 

1,820 
2,480 
1030 
1,070 
704 

680 
616 
492 
886 
869 

404 
472 
498 
869 
351 

435 
492 

479 
441 
880 

280 
241 
222 
222 
236 

236 
227 
227 
236 
184 

161 
147 
161 
161 
184 

214 
227 
210 
222 
222 

184 
109 
154 
150 
137 

124 
143 
165 
184 
184 

154 
147 
140 
177 
184 

188 
396 
674 
351 
260 
218 

197 
177 
161 
150 
150 

140 
130 
117 
109 
109 

100 
96 
92 

87 
84 

82 
82 
77 
84 
111 

92 
82 
74 
72 
65 

89 
97 

84 
74 
70 

65 
50 
53 
51 
49 

51 
53 
53 
58 
51 

47 
47 
74 
103 
103 

150 
227 
150 
114 
05 

84 
77 
70 
65 
61 

61 
63 
63 
63 
65 
63 

61 
50 
57 
53 
51 

47 
45 
44 
44 
42 

42 
40 
89 
40 
40 

40 
42 
89 
88 
36 

86 
34 
33 
32 
32 

80 
30 
29 
29 
29 
32 

33 
33 
30 
29 

28 

28 
30 
72 
111 
57 

45 
40 
40 
42 
44 

40 
36 
83 
32 
32 

30 
30 
80 
80 
80 

30 
83 
32 
30 
32 

50 

2 

1,060 
S20 

3 

4 

362 

5 

160 

6 

127 

7 

103 

8 

05 

9 

87 

10 

03 

11 

82 

12 

167 

13 

264 

14 

588 

15 

312 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

31 

NoTB.~Discharge  ascertained  from  rating  curves  as  follows:  Aug.  4, 1910,  to  Nov.  19, 1911,  well  defined 
below  700  seooQd-feet:  Nov.  20, 1911,  to  Oct.  11, 1913,  well  defined  b^ow  1,500  second-feet;  Oct.  12  to  Nov.  5, 
1913.  weU  defined  below  400  second-feet;  Nov.  6, 1913,  to  Nov.  2, 1914,  and  Nov.  3, 1914,  to  Oct.  15,  1913, 
well  defined  below  350  second-feet.  Many  gage  heists  prior  to  November,  1913.  corrected  for  apparent 
errors  in  reading  gage  after  hydrographic  comparison  with  records  of  North.  Middle,  and  South  forks  of 
Snoqualmie  River  near  North  Bend.  Gage  readings  June  14-20, 1911 ,  probably  erroneous;  discharge  lnt«f>> 
polated.   June  8-14, 1913,  no  record;  dlschArge  estimated  from  hydroc^ph  at  613  second-feet. 
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Monthly  discharge  of  South  Fork  of  Snoqualmie  River  near  Oarda^  Wash.,  for  the  yean 
ending  Sept.  SO,  1910-1915. 

[Draiimge  am,  45  square  miles.) 


Honfh. 


At]ffiist4-31. 
September.. 


1910. 


The  period. 


October. 
November. . 
December.. 

January 

February. . , 

March. 

Ad 


1910-11. 


April. 
iKy.. 


June.. 

July 

Auinist..... 
September.. 


The  year. 


October. 
November. . 
December.. 

Jamiary 

February... 

March 

April 

MSy 

June 

July 

Ani^ 

September.. 


1911-13. 


The  year. 


October. 
November. . 
December.. 

January 

February. . . 
March...... 

April 

May 

June 

July 

August 

September.. 


1912-13. 


Discharge  in  second-feet. 


MaxlmumL 


The  year. 


October.  _ 
November. . 
December.. 

Jamiary 

February. . , 

March. 

An 


191»-14. 


AprU. 
May.. 


June.. 

July 

August 

S^tember.. 


The  year. 


54 
102 


2,770 

3,770 
402 

1,060 
102 
350 
805 
970 

1,000 
300 
54 
650 


3,770 


168 

4,370 

504 

1,320 

1,140 

147 

504 

1,320 

720 

225 

273 

249 


4,370 


249 
1,320 

800 
2,220 
1,960 

504 

885 
1,320 


504 
115 
604 


2,200 


2,720 
669 
331 

2,260 
570 
806 

1,270 

1,180 
617 
226 
55 
183 


2,720 


Minimum. 


36 
168 
102 
102 
54 
54 
133 
350 
208 
54 
36 
21 


54 
54 
64 
45 
45 
30 
115 
273 
165 
54 
45 
45 


30 


54 
115 
64 
45 
54 
45 
64 
183 
440 
115 
33 
38 


33 


45 
114 
90 


195 
179 
320 
216 
57 
83 
30 


30 


Mean. 


37.0 
30.0 


521 
650 
168 
212 

71.4 
111 
279 
670 
438 
135 

41.2 
141 


279 


72.7 
901 
240 
279 
259 

65.3 
265 
712 
433 
111 

73.9 
100 


291 


120 

409 

189 

369 

307 

108 

298 

660 

717 

274 
72.5 
89.7 


303 


418 

294 

149 

415 

171 

402 

514 

616 

333 

111 
42.4 
71.2 


296 


Per 

square 
mile. 


0.822 
.667 


11.6 

14,4 
3.73 
4.71 
1.60 
2.47 
6.20 

12.7 
9.73 
3.00 
.916 
3.13 


6.20 


1.62 
20.0 
5.33 
6.20 
5.76 
1.45 
5.89 
15.8 
9.62 
2.47 
1.64 
2.22 


6.47 


2.67 
9.09 
4.20 
8.20 
6.82 
2.40 
6.62 
15.3 
15.9 
6.09 
1.61 
1.99 


6.73 


9.29 
6.53 
3.31 
9.22 
3.80 
8.93 

11.4 

13.7 
7.40 
2.47 
.942 
1.68 


6.58 


Run-off. 


Depth  in 
inches  on 
drainage 


0.86 
.74 


13.37 
16.07 
4.30 
5.43 
1.66 
2.85 
6.92 
14.64 
10.86 
3.46 
1«06 
3.49 


84.11 


1.87 
22.31 
6.14 
7.15 
6.21 
1.67 
6.57 
18.22 
10.73 
2.85 
1.89 
2.48 


88.09 


3.08 
10.14 
4.84 
9.45 
7.10 
2.77 
7.39 
17.64 
17.74 
7.02 
1.86 
2.22 


91.25 


10.71 
7.29 
3.82 
10.63 
3.96 
10.30 
12.72 
15:79 
8.26 
2.85 
1.09 
1.76 


89.18 


Total  in 
acre-feet. 


2,050 
1,790 


3,840 


32,000 
38,700 
10,300 
13,000 
3,970 
6,820 
16,600 
35,000 
28,100 
8,300 
2,530 
8,390 


202,000 


4,470 
63,600 
14,800 
17,200 
14,900 
4,020 
15,800 
43,800 
25,800 
6,820 
4,540 
5,950 


212,000 


7,380 
24,300 
11,600 
22,700 
17,000 

6,640 
17,700 
42,400 
42,700 
16,800 

4,460 

5,340 


219,000 


26,700 
17,500 
9,160 
25,600 
9,600 
24,700 
30,600 
37,900 
19,800 
6,820 
2,610 
4,240 


214,000 


Accu- 
racy. 
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SURFACE  WATEB  SUPPLY,  1916,  PART  Xn — ^A, 


MorUhly  discharge  of  South  Fori  of  Snoqualmie  River  near  Oarcia,  Wash.,  for  the  yeare 
ending  Sept  30, 1910-7915— -Continued. 


Dlachaige  In  seoond-feet. 

Bun<off. 

Mcmth. 

Maximum. 

Mean. 

Per 

square 
mUe. 

Deptbin 

inciies  on 

diaiuBge 

area. 

Totalin 
aoiiywot. 

Aoctt- 
racy. 

1914-15. 
October 

772 

1,900 

197 

92 

127 

609 

2,480 

674 

197 

227 

61 

HI 

S5 

214 
55 
42 
59 
97 
184 
124 
70 
47 
29 
28 

209 

573 
97.6 
58.8 

9a2 

268 

553 

206 

104 
76.9 
40.2 
38.1 

4.64 

12.7 
2.17 
1.31 
2.00 
5.96 

12.3 
4.58 
2.31 
1.71 
.893 
.847 

5.35 
14.17 
2.60 
1.51 
2.08 
6.87 
13.72 
5.28 
2.58 
1.97 
1.03 
.94 

12,900 
84,100 
6,000 
3620 
5,010 
16,500 
32,900 
12.700 
6,190 
4,730 
2,470 
2,270 

A. 

November 

B. 

PepeinbflT. .---....  r  -  -  r 

A. 

January 

A. 

February 

A. 

Mar^b ....      ,              

A. 

April 

B. 

May 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

The  year 

2,480 

28 

192 

4.27 

58.00 

139,000 

NOTS.— Oct.  1-15, 1915,  mean  discharge,  286  second-feet;  total  run-off,  8,510  acre-feet. 

80X7TH  FORK  OF  SHOQUAUEIB  RIVER  AT  KORTH  BSHD,  WASH. 

Location.— In  the  NW.  }  sec.  9,  T.  23  N.,  R.  8  E.,  at  Northern  Pacific  Railway 
bridge  at  North  Bend,  in  King  County,  2^  miles  above  mouth. 

Drainage  area. — 84  square  miles  (measured  on  topographic  map). 

Records  available.— July  21,  1907,  to  February  29,  1908,  and  June  26,  1908,  to 
September  30, 1915. 

Gage.— Fuller  water-stage  recorder  on  right  end  of  bridge,  installed  September  1, 
1912.  Vertical  staff  installed  July  6,  1907,  at  same  location  and  datum,  read  to 
half-tenths  every  second  day  from  July  21,  1907,  to  February  29, 1908,  and  daily 
from  Jtme  26,  1908,  to  October  30,  1910,  by  Charles  Rachor,  and  daily  to  half- 
tenths  from  November  1, 1910,  to  August  31,  1912,  by  Mrs.  Alice  Rachor. 

Discharge  measurements. — ^By  wading  or  from  cable  installed  600  feet  below  bridge 
March  17, 1911;  prior  to  that  date  from  bridge. 

Channel  and  control.— Channel  composed  of  small  gravel;  shifting  at  high  stages. 
Stage  of  zero  flow,  gage  height  —0.7  foot,  as  measured  September  11, 1911,  —0.2 
foot,  August  18, 1914,  and  at  —0.1  foot  September  2, 1915. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
4.8  feet  at  7  a.  m.  November  3  (discharge,  2,670  second-feet);  minimum  stage, 
from  recorder,  0.66  foot  at  8  p.  m..  September  30  (discharge,  73  second-feet). 

1907-1915:  Maximum  stage  recorded,  ** Water  over  gage**  November  3,  4,  19, 
23,  and  29,  1909  (gage  height  and  discharge  not  determined);  minimum  stage 
recorded,  0.70  foot  October  10,  11,  1908  (discharge,  68  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

DnrEBSiONS. — None. 

Regulation  . — None. 

Accuracy.— <jage-height  record  prior  to  November,  1910,  not  very  reliable;  results 
for  that  period  only  fair.  Record  November,  1910,  to  August,  1912,  reliable. 
For  remainder  of  period  results  excellent  except  October,  1912,  to  May,  191 S, 
when  recorder  was  not  working  prop)erly,  and  August  to  October,  1914,  wben 
stage-discharge  relation  was  affected  by  backwater  from  temporary  dam  and 
from  debris. 

Cooperation. — Gage-height  record  and  some  discharge  measurements  furnished  by 
the  Puget  Sound  Traction,  Light  &  Power  Co. 
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J>wAarge  vwmirmnMla  6f8&uth  Fork  ofSnoquaimM  River  at  Ni>r^  Bend,  Wash. ,  during 

1907-1915. 


Date. 

Made  by- 

Cage 

Dte. 
Charge. 

Date. 

Madeby- 

beJgl^t. 

Dis. 
charge. 

1907. 
JWy    6 
Aug.    8 
Oct.  29 

A.S.KAl«ibom 

Banm  and  Kalenbom.. 
A.8.Kalenbom 

M.T.Crawtofd 

M.T.Crawford 

Feet, 
1.63 
1.13 
.93 

.75 

.96 

8.80 
.80 

1.75 

2.23 

.83 

.80 

1.45 
1.90 
1.55 
1.60 
2.40 
.90 

'"Ik 

106 
101 

76 

135 

1,570 
79 

371 
582 
156 
151 

268 
602 
392 
371 
901 
144 

1913. 

Jan.  28 

June    4 

July  22 

22 

Sept.  15 
Oct.   11 

1914. 
May    7 
Aug.  18 

1915. 
Jan.   13 

Mar.  it 
Apr.    3 
July     7 
10 
Aug.    2 
Sept.   2 

jS'^-^SSS^^.::::: 

Fut. 
1.90 
3.07 
1.40 
1.40 
.78 
.74 
4.20 

2.06 
.81 

1.36 

1.36 

1.83 

4.39 

.99 

.97 

.90 

620 

1,310 

880 

870 

Tuttle  and  Rose 

a.  L.Parker 

1906. 

J.  T.  Hartson 

154 

Sept.  24 

WeUerRose 

187 

1909. 
Aug.  26 

do 

Rose  and  Kurts 

Collier  and  Rose 

Brown  and  McFadden. 
McFadden  and  Brown. 
McFadden  and  Hartson 

R.C.  McFadden 

McFadden  and  WlsweU 

R.C.  McFadden 

Hartson  and  McFadden 
R.C.  McFadden 

2,260 

19ia 
Mar.  17 
Aug.  25 

1911. 
Mar.  17 

June   7 
Sept.  11 

A.T.Harrfa 

Crawford  and  Easter.. . 

R.R.  Barter 

Crawftml  and  Barter .. . 
0.  L.  Parker 

685 
100 

386 

346 

596 

2,230 

151 

Oet.  10 

B.R.  Barter 

156 

1912. 
Jin.  11 

Weller  Rose 

139 
96 

F^b.  21 
Mar.  80 
Apr.  25 
May  10 
July  29 

do 

do 

do 

Pierce  and  Hanson 

Daily  ducharge   in  ucond-feet,  of  South  Fork  of  Snoqualmie  River  at  North  Bendy 
Wash,  y  for  the  years  ending  Sept.  SOy  1907-1915. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1907. 

140 
128 
128 
138 
128 

128 
144 
160 
156 
152 

128 
154 
180 
154 
128 

128 
128 
128 
128 
140 

1907. 
11 

140 
128 
208 

288 
268 

248 
239 
230 
179 
128 

152 
152 
152 
210 
265 

320 
374 
330 
212 
212 

1907. 
21 

166 
159 
152 
152 
152 

152 
152 
152 
152 
152 
152 

140 
152 
152 
152 
182 

212 
212 
212 
170 
128 
128 

212 

2 

12 

22 

182 

3 

13 

23 

162 

4 .• 

14 

24 

152 

5 

15 

25 

152 

6 

352 

16 

26 

140 

7 

17 

27 

128 

8 

18.. 

28 

128 

9 

19 

29 

138 

10 

20.. 

30 

128 

31 
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SUEFAOE  WATEB  SUPPLY,  1915,  PART  XH — ^A. 


DaUy  diickarge,  in  Beeand-feet^  of  South  Fork  of  Snoqucdmie  River  at  North  Bend^ 
Wash,,  for  the  years  ending  Sept.'SO,  1907-1915— Contianed. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

June. 

July. 

Aug. 

Sept. 

1907-8. 
1 

128 
128 
128 
128 
128 

128 
128 
128 
128 
122 

117 
117 
117 
117 
117 

117 
117 
116 
115 
116 

117 
117 
117 
116 
116 

115 
115 
114 
113 
140 
140 

214 
288 
300 
330 
330 

330 
320 
309 
309 
309 

309 
309 
244 
180 
188 

196 
222 
248 
289 
330 

352 
374 
374 
374 
374 

374 

"'374' 

352 
330 
289 
248 
333 

418 
514 
610 
548 
487 

420 
352 
310 
268 
299 

330 
498 
665 
902 
1,140 

985 
830 
708 
585 
513 
441 

430 
418 
896 
374 
419 

464 
487 
510 
487 
464 

452 
441 
408 
374 
352 

330 
330 
330 
363 
396 

374 
352 
320 
288 
268 

248 
239 
230 
221 
212 
212 

204 
196 
188 
180 
224 

268 
268 
268 
258 
248 

230 
212 
212 
212 
250 

288 
388 
487 
420 
352 

320 
288 
278 
268 
354 

441 
513 
585 

418 

776 
775 
665 
610 
665 

890 
775 
830 
665 

638 

585 
610 
610 
560 
560 

510 
560 
585 
510 
560 

638 
560 
464 
441 
418 

418 
896 
374 
374 
330 

309 
288 
268 

212 

212 
212 
212 
212 
196 

196 
196 
180 
180 
180 

180 
166 
166 
166 
166 

166 
140 
140 
140 
128 

128 
128 
128 
117 
117 

117 
128 
180 
288 

196 
152 

140 

2 

140 

3 

140 

4 

138 

5 

128 

6 

188 

7 

128 

8 

128 

9 

128 

10 

138 

11 

117 

12 

117 

13 

117 

14 

114 

15 

110 

16   

106 

17 

103 

18  

09 

19 

06 

30 

93 

21  

88 

22 

84 

23 

81 

24 

77 

25 

82 

26  

87 

27 

92 

28  

97 

29 

103 

30 

107 

31 

Day. 


1908-0. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

26 

27 

28 

39 

30 

81 


Oct. 


112 
117 
128 
117 
117 

96 
86 
77 
77 
68 


77 
106 
248 


309 
288 
268 
368 
309 

248 
230 
312 
212 
196 

196 
230 
330 
348 
665 
950 


Nov. 


1,420 
830 
720 
638 
610 


464 
418 
374 
330 


348 
212 
180 
152 

212 

418 

1,350 

720 


665 
775 
720 
560 
464 

418 
396 
374 
352 
309 


Dec. 


288 
288 
268 
248 

248 
230 
230 
248 


585 
720 
510 
418 

374 
330 
309 
288 


348 
248 
348 
309 
510 

560 
950 
1,070 
720 
585 
510 


Jan. 


418 
418 
950 
775 
610 

487 
441 
418 
374 
352 

330 
309 

288 


288 

487 

585 

1,140 

1,210 

950 
775 
610 
510 
464 

441 
418 
396 
374 
352 


Feb. 


309 
309 


330 
330 


309 
288 
288 


268 
248 
248 
348 
330 

510 
950 
890 
720 
585 

510 
464 
441 
464 
487 

464 
464 
441 


Har. 


418 
896 
418 
418 
374 

330 
352 
374 
374 
352 

352 
352 
330 


330 
396 
374 
374 
374 

374 
352 
852 
330 
352 


418 
418 
464 
441 
487 


Apr. 


464 
464 
441 
374 
352 


330 
852 
418 
510 

464 
418 
510 
510 
464 

441 
418 
396 
374 
374 

396 
396 
396 
374 
950 

830 
775 
665 
560 
510 


May. 


665 

638 

1,010 

1,210 


720 


660 
665 


610 
660 
535 
510 
510 

610 
560 
560 
585 
535 

487 
487 
610 
610 
720 

950 
1,210 
950 
830 
890 
1,210 


June. 


1,960 
1,490 
1,210 
1,070 
060 

800 
890 
830 
1,210 
950 

950 
050 
720 
720 
830 

720 
720 
665 
665 


610 
660 
510 
487 

487 
487 
464 
464 
487 


July. 


Aug. 


487 
464 
487 
610 
487 

874 
464 
396 
374 
374 

635 
418 
330 
330 
809 

309 
288 
268 
348 
330 

312 
212 
196 
196 
180 

180 
166 
166 
166 
152 
152 


152 
140 
140 
140 
128 

128 
117 
117 
117 
106 

106 
106 
106 
106 
106 

106 
96 
96 
96 
96 

96 
96 
86 
86 
86 

124 
115 
106 
106 
96 
86 


Digitized  by  VjOOQ IC 


PUGET  SOUND  BASINS. 


78 


Daily 


in  seeond-fiet,  of  South  Fork  of  SnoqualmiU  River  at  NorA  Bend^ 
^ash.tfor  the  yean  ending  Sept,  30, 1907-19 16--Contmued, 


Diy. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1909-10. 
1 

196 
180 
180 
180 
180 

212 
212 
212 
212 
212 

196 
180 
180 
180 
166 

152 
153 
140 
152 
152 

166 
166 
166 
180 
180 

180 
196 
196 
212 
212 
230 

160 

304 

2,890 

1,350 

840 

670 
1,570 

492 
426 

318 
278 
231 
198 
198 

178 
780 
470 
386 
334 

290 
25i 
242 
540 
1,030 

590 
406 
290 
266 
242 
231 

230 
242 
470 
266 
242 

670 
840 

3,160 

2,370 

1080 

'780 

565 

492 

406 
350 
350 
350 
780 

4,440 
2,050 
1,420 
1  030 
780 

670 

690 
515 
448 
448 

1,730 
'960 
67D 
565 
515 

426 
386 
350 
334 
318 

368 
1,730 

'■^ 

615 

640 
448 
368 
350 
318 

290 
266 
242 
242 
242 

231 
230 
290 
198 
242 
220 

426 
470 
470 
492 
565 

590 
615 
493 
590 
540 

470 
406 
386 
350 
334 

318 
390 
366 
366 
366 

354 
343 
.  436 
840 
565 

565 

615 
515 
515 
515 
493 

309 
198 
188 
178 
169 

169 
178 
178 
160 
160 

153 
153 
153 
144 
144 

152 
152 
350 
243 
198 

309 

643 

1,030 

1,210 

670 

540 
470 
386 
350 
840 
615 

436 
386 
350 
386 
436 

470 
1,140 
840 
735 
565 

470 
426 
386 
350 
318 

318 
390 
318 
350 
318 

390 
378 
366 

342 
254 

242 
220 
220 
220 
230 
318 

515 
386 
350 
304 
290 

278 
266 
242 
231 
230 

209 

188 
209 

198 
188 

178 
178 
178 
169 
169 

160 
153 
144 
198 
366 

515 
780 
900 

304 
366 
243 
343 
331 

320 
330 
330 
330 
330 

320 
330 
330 
230 
309 

198 
198 
309 
309 
309 

198 
188 
188 
188 
178 

178 
178 
178 

3,290 
3  710 
2,290 
1496 
i;280 

780 
780 
615 
565 

515 

615 

840 

1,080 

1,350 

i;430 

1,880 
1,570 
1,050 
1,810 
1,670 

1,430 

1,210 

1,020 

900 

643 

565 

515 
493 
448 
406 
515 

178 
178 
160 
178 
198 

198 
231 
242 
242 
242 

242 
220 
209 

230 
242 

318 
368 
386 
386 
470 

516 
515 
725 
725 
615 

515 
448 
386 
368 
386 
470 

492 
492 

470 
426 
426 

515 
540 
615 
670 
590 

590 
670 
615 
565 
492 

492 

470 

670 

1,020 

1,020 

960 

725 

900 

1,420 

i;570 

1,490 
900 
670 
565 

470 

406 
406 
436 
386 
334 

318 
290 
290 
350 
386 

350 
318 
290 
366 
266 

290 
304 
406 
368 
350 

426 
448 
448 
670 
900 

615 
515 
493 
493 
540 

436 
406 
426 
470 
448 

470 
670 
725 
780 
1,350 

1,730 

1,020 

'725 

670 

565 

565 

515 
670 
515 
470 

426 
470 
492 
642 
515 

492 
426 
386 
426 
470 
515 

615 
670 
780 
1,030 
960 

735 
735 
670 
615 
590 

565 

515 
615 
590 
565 

565 

735 

780 

1,060 

900 

780 
780 
725 
565 
565 

565 

565 
615 
670 
840 
1,020 

515 
426 
318 
290 
318 

350 
290 
266 
266 
290 

426 
386 
290 
304 
266 

254 
231 
230 
230 
331 

331 
309 
909 

198 
198 

909 

198 
178 
160 
160 

1,080 
900 
670 
565 

470 

515 
590 
515 
565 

615 

960 
960 
840 
670 
670 

590 
515 
470 
406 
386 

386 
448 
350 
304 
278 

368 

386 
318 
304 
290 

169 
160 
160 
160 
153 

152 
144 
144 
144 
144 

144 
144 
144 
186 
136 

128 

114 
114 

108 
108 
114 
101 
101 

101 
101 
101 
101 
101 
101 

304 
290 
318 
318 
304 

304 
318 
304 
266 
242 

242 
220 
230 
220 
220 

220 
198 
188 
178 
169 

160 
160 
152 
144 
144 

144 
136 
128 
138 
138 
131 

95 
95 
95 
96 
89 

89 
89 
89 
89 
89 

89 
89 
84 
84 
84 

84 
84 
84 
84 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 
79 
79 

121 
114 
114 
108 
108 

114 
114 
114 
114 
114 

108 
108 
101 
101 
101 

101 
101 
101 
101 
101 

114 
108 
101 
95 
95 

95 
89 
89 
89 
89 
89 

79 

2 

79 

3 

79 

4 

79 

6 

79 

6 

79 

7 

?S 

8  

9 

79 

10 

79 

11 

79 

12 

75 

13 

75 

14 

75 

15 

75 

le 

71 

17 

71 

18 

71 

19 

71 

20 

71 

21 

n 

22 

71 

23 

71 

24 

71 

25 

71 

26 

71 

27 

71 

28 

71 

20 

78 

30 

136 

31 

1910-11. 
1 

89 

2 

89 

3 

89 

4 

101 

5 

101 

6 

128 

7 

160 

8 

136 

9 

178 

10 

152 

11 

144 

12 

152 

13 

386 

14 

290 

15 

386 

18 

960 

17 

666 

18 

406 

19 

304 

20 

264 

21 

231 

22 

266 

23 

266 

24 

242 

25 

209 

26 

188 

27 

178 

28 

178 

29   

169 

30 

160 

31 
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DaUy  duekarqey  in  eecand-feet,  of  South  Fork  of  Snoqualmie  River  at  North  Bend, 
^a8h.,for  the  years  ending  Sept,  30,  lP<?7-19i^— Continued. 


Day. 

Oct. 

Nov. 

Deo. 

.  Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1911-12. 

1 

2 

144 
144 
144 
144 
136 

136 
128 
128 
121 
144 

144 

136 
128 
160 
242 

220 
.  178 
160 
160 
152 

144 
136 
136 
144 
136 

128 
128 
121 
121 
114 
114 

134 
134 
134 
134 
144 

139 
128 
227 
250 
194 

165 
150 
139 
136 
134 

238 
223 
246 
253 

253 
253 
253 
253 
253 

253 
286 
254 
254 
254 
235 

114 
114 
114 
128 
178 

368 
960 
190 
515 
386 

318 
318 
368 
780 
670 

540 
1,970 
4,150 
4,740 
g',890 

1,570 

1,020 

780 

642 

ets 

1,490 
'780 
670 
670 
565 

216 
206 
201 
212 
312 

428 
502 
092 
980 
964 

964 
964 
964 
964 
964 

562 

524 

668 

1,400 

1,010 

722 
613 
571 
536 
464 

464 

464 
391 
373 
373 

492 
426 
386 
386 
368 

368 
368 
515 
642 
615 

615 
565 

492 

470 
448 

615 
470 
426 
426 
386 

350 
426 
492 
426 
886 

386 
350 
350 
318 
318 
318 

384 
395 
835 
062 
629 

521 
473 

290 
290 
290 
278 
266 

266 
266 
266 

266 
290 

200 

350 

780 

2,450 

,;«» 

770 
650 
650 

620 
590 
590 
710 
1,070 

770 

830 

950 

1,550 

1,690 

1,130 

830 
770 
650 
590 
535 

508 
508 
535 
770 
950 

830 
770 
620 
650 
710 

1,270 

1  270 

1,070 

800 

710 

620 
500 
620 
535 
480 

480 
428 
428 
403 

511 
463 
458 
435 
417 

395 
373 
352 
331 
367 

367 
367 
367 
367 
367 

1,020 
1,040 
1,040 
1,040 
1,040 

1,040 
465 
370 
370 
370 

370 
370 
370 

378 
378 
354 
330 
330 

308 
286 
286 
286 
286 

286 
286 
266 
266 
286 

286 
286 
308 
286 
286 

286 
266 
266 
286 
286 

308 
330 
378 
428 
378 
378 

332 
401 
401 
401 
401 

401 
401 
401 
456 
429 

411 
366 
380 
388 
393 

375 
398 
411 
371 
354 

332 
341 
336 
407 
407 

407 
407 
407 
407 
407 
407 

428 
480 
480 
590 
480 

454 
428 
454 

480 
590 

562 
508 
480 
454 
428 

428 
428 
428 
428 
378 

378 
854 

378 
378 
378 

378 
378 
403 
480 
620 

535 
480 
480 
480 
480 

480 
650 
050 
1,130 
950 

770 

890 

1,130 

1,410 

1,410 

890 
710 
770 
800 
1,550 

1,270 
'890 
710 
650 
770 

890 
950 
890 
770 
620 
650 

650 
710 
562 
562 
650 

770 
830 
830 
710 
500 

500 
590 
562 
620 
508 

428 
480 
535 
590 
650 

590 
454 
428 
454 

480 

454 

403 
330 
286 
286 

1,360 
1,520 
1,440 
1,260 
930 

900 
1,150 

870 
736 

780 
810 
792 
676 
615 

600 
590 
626 
780 
747 

714 
736 
840 
786 
780 

708 
648 
615 
575 
615 

354 
330 
286 
286 
286 

286 
286 
286 
266 
246 

246 
246 
246 
246 
246 

227 
206 
208 
191 
174 

174 
174 
174 
174 
174 

159 
159 
144 
144 
144 
131 

615 
565 

490 
515 
520 

565 
555 

510 
515 
505 

476 
447 
465 
465 
447 

871 
384 
384 
393 
403 

393 
880 
358 
304 
287 

276 
264 
250 
239 
222 
218 

118 
118 
107 
131 
131 

131 
118 
144 
144 
144 

144 
144 

131 
118 
144 

227 
830 
191 
174 
174 

159 
144 
144 
131 
131 

131 
131 
U8 
118 
131 
286 

218 
205 
199 
196 
192 

186 
186 
180 
1T2 
166 

167 
157 
155 
149 
144 

149 
157 
172 
157 
152 

149 
144 
189 
134 
131 

131 
126 
122 
120 
117 
117 

454 

317 

z 

274 

4 

235 

5 

2Q8 

6 

194 

7 

219 

8 

306 

9 

282 

10 

242 

11 

216 

12 

188 

13 

174 

U 

171 

15 

165 

16 

158 

17 

144 

18 

141 

19 

130 

20 

139 

21 

134 

22 

121 

23 

118 

24 

118 

25 

118 

26 

116 

27 

114 

28 

118 

29 

118 

30 

118 

81 

1912-13.  ^ 
1 

117 

2 

126 

3 

215 

4 

580 

5 

411 

6 

299 

7 

218 

8 

m 

9 

186 

10 

172 

11 

152 

12 

149 

13 

147 

14 

147 

15 



144 

16 

136 

17 

.  . 

131 

18 

131 

19 

129 

20 

1,020 

1,120 
900 
670 
605 
626 

747 
725 

"966' 
840 
930 

1,110 

126 

21 

126 

22 

136 

23 

180 

24 

253 
1,170 

982 
662 
608 
571 
551 
536 

181 

25 

172 

26 

149 

27 

139 

28 

136 

29 

126 

30 

142 

31 
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PaUydii 


in  second-feett  of  South  Fork  of  SnoqtuilmU  River  at  Norik  Bend, 
'oMh.jfor  the  yeare  endivig  Sept.  SO,  /9(?7-/9i5— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sn>t. 

1913-14. 
1 

134 
126 
136 
126 
126 

152 
228 
253 
295 
9T2 

2,450 

1,400 

1,260 

960 

726 

596 
515 
535 
560 
540 

500 
442 
411 
475 
420 

384 
366 
358 
324 
299 
291 

291 
276 
268 
283 
388 

098 
606 
485 
456 
510 

452 
411 
371 
345 
336 

555 

752 
575 
535 
515 

465 
456 
525 
752 
670 

626 
600 
555 

595 
626 

595 
555 

500 
465 
434 

393 
375 
371 
349 
312 

312 
312 
303 
320 
332 

328 
312 
295 
291 
276 

272 
253 
246 
236 
218 

218 
218 
218 
218 
218 
218 

218 
218 
218 
420 
2,100 

2,250 

2,450 

1,440 

990 

840 

725 
664 
615 
570 
555 

535 
535 
515 
475 
456 

424 
725 
650 
665 
550 

515 
510 
470 
456 
510 
515 

505 
480 
465 
515 
555 

475 
438 
434 
406 
402 

397 
397 
397 
397 
384 

380 
366 
354 
336 
336 

406 
540 
585 
632 
659 

565 

698 
810 

870 
780 
098 
659 
610 

555 

535 
570 
585 
555 

520 
575 
726 
930 
1,020 

1,080 

1,030 

'900 

870 

840 

840 
752 
670 
642 
626 

606 
565 

490 
485 
475 
442 

452 
456 
606 
670 
870 

752 
698 
725 
725 
780 

752 

098 

960 

1,020 

1,360 

1,150 
870 
840 
870 

1,020 

1,080 
098 
654 
595 
555 

565 

648 
642 
570 
596 

725 
900 
1,030 
840 
098 

659 
098 
698 
670 
696 

670 
752 
900 
1,080 
960 

810 
698 
642 
626 
637 

725 
725 
725 
648 
606 

590 
560 
515 
475 
500 
560 

670 
670 
632 
515 
456 

411 
398 
615 
620 
555 

525 
535 
535 
540 
575 

570 
555 
515 
460 
429 

460 
456 
460 
434 
525 

456 
420 
411 
384 
380 

380 
375 
375 
354 
328 

316 
299 
276 
283 
276 

2T2 
268 
268 
261 
264 

268 
253 
246 
239 
232 

225 
218 
215 
189 
192 

189 
189 
189 
186 
183 
180 

183 
183 
157 
163 
147 

129 
129 
131 
129 
126 

124 
110 
106 
106 
104 

102 
100 
100 
100 
100 

100 
100 
99 
99 
98 

98 
98 
99 

100 
101 
103 

104 

2  

110 

3 

88 

4 

88 

5 

88 

6 

96 

7 

98 

8   

102 

9 

120 

10 

118 

n  

104 

12 

104 

13 

115 

14   

120 

15 

202 

le 

196 

17  

186 

18 

232 

19  

225 

90 

253 

21 

358 

22 

280 

25  

225 

24 

208 

25 

192 

26 

192 

27 

192 

28 

180 

29 

160 

20 

117 

a 
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Daily  dMwrge.  in  9econd-fiet,  of  SoiUh  Fork  of  SnoqwUmU  River  at  North  Bend, 


SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 

e.  in  9econd-fiet,  of  SoiUh  Fork  of  SnoqwUmie  River  at 
Vaah.t  for  the  years  ending  Sept.  SO,  1907-1916 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

May. 

June. 

July. 

Aug. 

Sept 

1914-15. 
1 

130 
161 
221 

m 

173 

101 
148 
142 
132 
181 

406 
385 
360 
290 
353 

338 
306 
600 
963 

778 

561 
458 

383 
365 
339 

323 
395 
380 
357 
373 
811 

365 

933 

3,020 

1,360 

i;330 

1,360 
933 
760 
461 
464 

1,370 

1,040 

1,010 

806 

667 

671 
^16 
463 
440 
733 

733 
613 
666 
661 
521 

536 
551 
606 

497 
463 

417 
399 
383 
365 
348 

339 
337 
399 
291 
380 

376 
364 
357 
346 
333 

236 
335 
318 
313 
308 

308 
305 
303 
305 
305 

315 
335 
376 
353 
353 
348 

860 
348 
335 
816 
391 

380 
364 
373 
395 
391 

333 
365 
356 
353 
348 

815 
303 
376 
376 
376 

373 
353 
350 
346 
343 

336 
333 
338 
333 
318 
318 

242 
361 
364 
373 
383 

337 
333 
333 
319 
819 

316 
315 
307 
399 
387 

383 
387 
311 
307 
391 

376 
376 
373 
368 
395 

399 

376 
373 

376 
268 
261 
399 
331 

315 
307 
399 
803 
303 

303 
395 
387 
365 
694 

645 
621 
561 
511 
463 

487 
577 
094 
656 
536 

468 
417 
408 
454 
493 
463 

701 
3,030 
2,050 
1250 

923 

770 
770 
741 
629 
640 

540 
692 
629 
666 
495 

510 
581 
602 
666 

635 

447 
400 
878 
860 
360 

369 
364 
860 
864 
351 

326 
309 
313 
317 
330 

351 
343 
334 
843 
382 

847 
321 
809 
396 
293 

968 
368 
392 
301 
326 

301 
292 
284 
292 
821 

330 
410 
861 
629 
476 
419 

392 
360 
834 
317 
309 

309 
288 
272 
256 
253 

245 
241 
233 
230 
226 

218 
215 
207 
207 
222 

204 
193 
196 
193 
190 

198 
333 
304 
193 
186 



183 
168 
165 
159 
163 

152 
159 
159 
159 
156 

160 
150 
150 
207 
311 

368 
851 
280 
253 
218 

190 
179 
165 
161 
168 

165 
152 
149 
149 
148 
136 

136 
133 
136 
180 
127 

122 
116 
119 
113 
113 

111 
110 
109 
106 
106 

106 
111 
113 
106 
105 

103 
103 
103 
103 
100 

100 
95 
93 
93 
93 
93 

9S 

2 

S 

3 

9S 

4 

96 

5 

9S 

6 

9S 

7 

9S 

8 

106 

9 

226 

10 

192 

11 

139 

12 

122 

13 

113 

14 

118 

16 

119 

16 

108 

17  

100 

18 

96 

19 

n 

20 

100 

21      

100 

22 

96 

23 

98 

24 

95 

25 

88 

26 

88 

27 

91 

28 

98 

29 

93 

ao 

81 

81 

Note.— Discharge  determined  as  foDows:  1907-8-nJnly  21, 1907,  to  Sept.  30, 1908,  from  ratingcarve  wen 
defined  below  500  sepond^feet;  inter^lated  for  dm  (m  which j^^  was  not  read  except  NovJr?  to  Dec.  4, 


1907,  which  was  estimated  from  hydrographs  of  the  North 


chgaTOw 
,  Middle, 


and  South  forlcs  at  1,180  secood-feei. 


Qaee  readings  probably  erroneous  Sept.  14-23  and  25-30;  discharee  interpolated. 

1908-0— Oct.  2, 1908,  to  Sept.  30, 1909,  from  rating  curve  well  denned  below  500  seoond-ftet;  interpolated 
Oct.  1, 1908,  as  gage  reading  was  probably  erroneous;  estimated  from  hydrograph  Dec.  10, 1908, 330  second- 
feet,  and  Dec.  11, 1906, 435  seoond-feet. 

1909-10— Oct.  1-31, 1909,  from  rating  curve  well  defined  below  500 second-feet;  not  ascertained  for  Novem- 
ber, 1909,  as  water  was  over  gage  Nov.  2, 3, 19, 23,  and  29,  and  extension  of  rating  curves  for  hi^  water  b 
uncertain;  Dec.  1, 1909,  to  Sept.  30, 1910,  from  rating  curve  well  defined  below  2,300  second-feet. 

1910-11— Oct.  1, 1910,  to  Sept.  30, 1911.  from  rating  curve  well  defined  below  3,200  second-feet. 

1911-12— Oct.  1 ,  1911.  to  Jan.  14, 1912,  from  rating  curve  well  defined  below  2,300  seoond-leet;  Jan.  16  to 
Sept.  30. 1912,  from  rating  curve  well  defined  below  1,200  second-feet. 

1912-13— Oct.  1  to  Nov.  18, 1912,  from  rating  curve  well  defined  below  1,200  aeoond-feet:  Nov.  19, 1913. 
to  Sept.  30, 1913,  from  rating  curve  well  defined  below  2^500  seoond-feet;  estimated  from  nydrographs  oi 
4  stations  on  the  Snogualmto  Oct.  1^,  1912^134  seoond-feet;  Oct.  20-26, 253  second-feet,  Nov.  10-15,954 
seoond-feet;  Nov.  25-^,  464  seoond-feet;  Feb.  10-15, 1913,  367  second-feet;  Feb.  17-21,  lfi40  second-feet; 
Feb.  23-28, 870  second-feet;  Mar.  2-8, 401  second-feet;  Mar.  24-31. 407  second-feet. 

19ia-14— Oct.  1, 1913,  to  Sept.  30,  1914,  from  rating  curve  well  defined  below  2,500  seoond-feet  except 
Aug.  8  to  Sept.  80,  when  temporary  dam  on  control  and  debris  from  repairing  of  bridge  caused  backwater; 
discharge  for  this  period  ascertained  by  method  devised  for  shifting  control. 

1914-15— Oct.  1-19, 1914,  bv  indirect  method  for  shifting  control,  as  temporary  dam  on  oontrol  and  debris 
flrom  renairs  to  bridee  catuea  backwater  at  the  gage;  Oct.  20, 1914,  to  Apr.  3, 1915,  from  curve  well  defined 
below  2,500  seoond-feet;  Apr.  4  to  Sept.  30, 1915,  from  rating  curve  well  defined  below  2,600  seoond-fBet; 
Interpolated  July  34-37  and  Aug.  13-14,  as  gage  record  was  lacking. 
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Monthly  dUcharge  of  South  Fork  ofSnoqmlmie  River  ai  North  Bend,  Wath.^for  the  years 
ending  Sept.  SO,  1907-1915. 

[Draliiage  area,  84  square  miles.] 


Ifoofh. 


July  21-31. 

August 

September. 


1907. 


The  period. 
1907-8. 


October. 
November. . 
December.. 

January 

Februaiy... 

July 

August 

September.. 


Discharge  in  second-feet. 


Mft'g^"*"'" 


October. 
November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


1908-9. 


The  year. 


October. 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


1909-10. 


October. 
November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


1910-11. 


The  year. 


166 
388 
374 


140 


510 
585 

890 
288 
140 


960 

1,420 

1,070 

1,210 

958 

487 

950 

1,210 

1,960 

535 

152 

830 


1,960 


1,730 
1,210 

900 
2,710 
1,570 
1,730 

515 

169 
95 

136 


2,800 

4,440 

840 

1,140 

304 

725 

900 

1,080 

1,060 

318 

121 

960 


4,440 


Minimum. 


152 
128 
128 


113 
180 
248 
212 
180 
212 
117 
77 


152 
230 
268 
248 
330 
330 
487 
464 
152 
86 
77 


68 


140 
198 
144 
144 
406 
426 
386 
160 
101 
79 
71 


160 
220 
242 
220 
178 
169 
266 
515 
278 
121 
89 
89 


89 


Mean. 


154 
171 
176 


121 
417 
596 
361 
304 
497 
168 
109 


220 
526 
416 
518 
423 
378 
475 
706 
807 
312 
109 
152 


419 


184 

508 

341 

288 
1.120 

717 

609 

270 

128 
84.8 
76.8 


574 
929 
456 
388 
213 
348 
412 
708 
546 
213 
104 
239 


428 


Per 

square 
mile. 


1.83 
2.04 
2.10 


1.44 
4.96 
7.10 
4.30 
3.62 
5.92 
2.00 
1.30 


2.62 
6.26 
4.95 
6.17 
5.04 
4.50 
5.66 
8.39 
9.61 
3.72 
1.30 
1.81 


4.99 


2.19 
6.05 
4.06 
3.43 
13.3 
8.54 
7.25 
3.21 
1.52 
1.01 
.914 


6.83 
11.1 
5.43 
4.62 
2.54 
4.14 
4.90 
8.43 
6.50 
2.54 
1.24 
2.85 


5.10 


Run-off. 


Depth  in 
inches  on 
drainage 


a76 
2.35 
2.34 


1.66 
5.53 
8.19 
4.96 
3.90 
6.82 
2.31 
1.45 


3.02 
6.98 
5.71 
7.11 
5.25 
5.19 
6.32 
9.67 
10.72 
4.29 
1.50 
2.02 


67.78 


2.52 
6.98 
4.68 
3.57 
15.33 
9.53 
8.36 
3.58 
1.75 
1.16 
1.02 


7.87 
12.38 
6.26 
5.33 
2.64 
4.77 
5.47 
9.72 
7.25 
2.93 
1.43 
3.18 


Total  in 
acre-feet. 


Accu- 
racy. 


69.23 


8,300 
10,500 
10,500 


24,400 


7,440 
24,800 
36,600 
22,200 
17,500 
80,600 
10,300 

6,490 


304,000 


11,300 

31,200 

21,000 

16,000 

68,900 

42,700 

37,400 

16,100 

7,870 

5,210 

4,570 


310,000 


C. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
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StTBPAOE  WATER  SUPPLY,  1916,  PABT  XH — ^A. 


Monthly  dueharge  of  South  Fork  ofSnoqualmie  River  at  Nortii  Bend,  Wash,,  for  the  yean 
ending  Sept,  SO,  1907-1915 — Continued. 


Month. 


Diaeharge  in  seoond-feet. 


MinUnum. 


P«r 
square 


Ruhoff. 


Depth  in 
inches  on 
drainage 


Totalin     '■*^* 
acre-ieet. 


October. 
November. . 
December.. 

January 

February... 
March 

^.::::::: 

June 

July 

August 

September.. 


1911-13. 


The  year. 


October. 
November . . 
February... 

March 

June 

July 

Auga<tt 

September.. 


1911-13. 


October. 

November.. 

December.. 

January 

February. . . 

March 

AprU 

May 

June 

July 

August 

September.. 


1913-14. 


The  year. 


October. 

November.. 

December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


1914-16. 


The  year. 


34a 

4,740 

•43 

3,450 

1,370 

438 

830 

1,650 

830 

364 

830 

464 


4,740 


1,630 
816 
318 
680 


3,460 

763 

606 

3,460 

810 

1,080 

1,360 

1,080 

870 

380 

183 

368 


3,460 


063 
3,030 
417 
306 
337 
094 
3,050 
861 
393 
361 
136 
336 


3,060 


114 
114 
318 
366 
403 
366 
364 
480 
386 
131 
107 
114 


144 
073 
436 
739 
690 
311 
460 
843 
653 
333 
151 
185 


1.73 
11.0 
6.18 
a80 
8.31 
3.70 
6.36 
10.0 
6.68 
3.65 
1.80 
3.30 


107 


473 


6.63 


201 


576 
218 
117 
117 


301 
633 
630 
391 
849 
413 
157 
178 


3.39 
7.40 
6.31 
4.65 
10.1 
4.90 
1.87 
2.13 


126 
368 
318 
318 
336 
442 
482 
475 
380 
180 
98 


527 
499 
321 
732 
476 
693 
763 
710 
506 
268 
117 
163 


6.37 
5.94 
3.82 
8.71 
5.67 
8.35 
9.07 
8.46 
6.03 
3.07 
1.39 
1.94 


480 


5.71 


130 
365 
303 
318 
343 
361 
351 
368 
186 
136 
93 
81 


321 
760 
271 
286 
292 
428 
659 
354 
244 
181 
110 
106 


3.82 
9.05 
3.23 
3.40 
3.48 
6.10 
7.85 
4.21 
2.90 
3.15 
1.31 
1.36 


334 


3.98 


1.98 
13.94 
6.97 
10.14 
8.86 
4.37 
5.98 
11.53 
7.34 
3.06 
3.08 
3.46 


8,850 
67,900 
36,700 
46,400 
39,700 
19,100 
26,800 
61.800 
32,900 
13,700 

9,280 
11,000 


76.61 


343.000 


3.76 
8.26 
6.57 
6.36 
11.27 
6.65 
2.16 
2.36 


12,400 
87,000 
39.400 
34,000 
50,500 
35,300 
9.650 
10,600 


7.33 
6.63 
4.40 

10.04 
5.90 
9.51 

10.13 
9.74 
6.73 
3.54 
1.60 
3.16 


33,400 
39,700 
19,700 
46,000 
36,400 
43,600 
45,300 
43,700 
30,100 
16,900 
7,190 
9,700 


77.69 


348,000 


4.40 
10.10 
3.72 
3.92 
8.62 
6.88 
a  76 
4.85 
3.24 
2.48 
1.51 
1.41 


19,700 
45,300 
16,700 
17,600 
16,300 
26,300 
39,300 
31,800 
14,500 
11,100 
6,760 
6,310 


63.89 


241,000 


A. 
B. 
A. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


C. 
C. 
C 
C. 
A. 
A. 
A. 
A. 


C 
C 


B. 
A. 
A. 
A. 
A. 
A. 


TOKUL  OBBSK  WEAR  SHOQUAUOB.  WASH. 

Location.— In  the  NE.  }  NW.  }  sec.  20,  T.  24  N.,  R.  8  E.,  600  feet  below  dam  site, 
600  feet  above  bridge,  1}  miles  above  jtmction  with  Snoqualmie  River,  2  miles 
north  of  Snoqualmie,  in  King  County. 

Dbainaob  abba. — Not  measured. 

Rboords  available.— July  21, 1907,  to  February  29, 1908;  June  26, 1908,  to  October 
31, 1914. 

Gaob.— Vertical  staff  on  left  bank  600  feet  above  bridge,  read  to  tenths  every  second 
day  July,  1907,  to  February,  1908,  by  Lydia  Carlton  and  W.  B.  Neighbors,  and 
daily,  except  Sunday,  thereafter  by  George  Richards  and  J.  A.  Isaminger. 
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DiBCHARQX  MSA8URXMBNT8.-- Made  from  bridge  or  by  wading.  Eariy  meaflurementB 
made  from  foot  log  near  gage. 

Channel  and  control. — Channel  composed  of  small  gravel  and  light  alluvial  mate- 
rial; shifting  at  high  stages;  banks  low  and  wooded;  one  channel  at  all  stages. 

Extremes  of  discharge. — 1907-1914:  Maximum  stage  probably  occurred  in  Novem- 
ber, 1909.  Stage  reported  higher  than  gage,  7.0  feet,  in  November,  1909,  Febru- 
ary, March,  and  November,  1910.  Minimum  stage  recorded,  1.5  feet  September 
16-20.    1909  (discharge,  13  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation. — None. 

Accuracy. — Gage-height  record  prior  to  1913  not  very  reliable.  Rating  curves  fairly 
well  defined  at  low  water  and  uncertain  at  high  water.  Results  fair  except  for 
high  stages. 

Cooperation. — Gage-height  record  and  some  discharge  measurements  furnished  by 
the  Puget  Sound  Traction,  Light  &  Power  Co. 

Discharge  measurements  of  Tohul  Creek  near  Snoqualmie,  Wash.,  during  1907-1 914* 


Date. 

Madeby- 

heJ^t. 

DIs- 
charge. 

Date. 

Made  by- 

Gage 
heigtit. 

Dis- 
charge. 

1907. 
July  21 
Sept.  17 

190& 
Sept.  24 

1900. 

A.  S.  Kalenbom 

do 

M.T.Crawford 

M.T.Crawford 

A.T.Harria 

Feet. 
L52 
1.78 

1.52 

3.35 
1.70 

1.42 

2.25 

32.3 

19.4 

102 
19.4 

lfi.8 

52 

1912. 
May  10 
Sept    6 

1913. 
June    6 
July  22 

1914. 
Mar.    9 
Apr.  10 

Aug.  18 

H.  C,  Huniwn 

Feet. 
2.20 
2.43 

1.92 

1.91 

2.60 
2.10 
1.50 

'"t 

E.S.  Fuller 

86 

Rose  and  Eemlflse 

Parker,  Rose,  and  Tut- 
tle 

49.0 
46.0 

Apr.  30 
Aug.  27 

1910. 
Sept.  21 

1911. 
Sept.  14 

Rose  and  Dorfner 

do 

Collier  and  Rose 

105 

B.R.  Easter 

67 
25.9 

a.  L.  Parker 

Daily  diseharge^  in  second-feet ,  of  Tokul  Creek  near  Snoqualmiey  Wash,  j  from  July  fi, 

1907,  to  Oct.  SI,  1914. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1907. 
1 

22 
22 
23 
24 
24 

24 
24 
25 
25 
25 

22 

26 
29 
27 
25 

25 
25 
24 
22 
24 

1907. 
11 

25 
25 
25 
25 
22 

25 
24 
22 
25 
28 

30 
33 
32 
31 
28 

1907. 
21 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

20 
22 
22 
22 
28 

33 
31 
29 
26 
22 
22 

2S 

2 

12 

22.  . 

24 

3 

13 

23 

22 

4 

14 

24. 

22 

5 

15 

26 

22 

6 

• 

16 

26 

24 

7 

17 

27.  . 

26 

8 

18 

28 

25 

9 

19 

29. 

25 

10 

20 

30 

24 

31 
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Daily  di»charge^  in  tecond-feet,  of  ToktU  Creek,  near  Snoqualmie,  Wash,,  from  July  tl, 
1807,  to  Oct.  SI,  i9i4— Continued. 


Day. 

Oct. 

Nov. 

D«J. 

Jan. 

Feb. 

June. 

July. 

Aug. 

Sept. 

1907-8. 
1 

24 
36 
29 
28 
27 

36 
25 
27 
28 
26 

23 
22 
22 
23 
24 

33 
22 
22 
22 
22 

22 
22 
22 
22 
22 

33 
34 
34 
36 
27 
29 

35 
41 
37 
33 
33 

31 
33 
33 
33 
31 

30 
29 
30 
31 
32 

83 
34 
35 
38 
41 

62 

84 
84 
84 
84 

84 

64 
61 
58 
56 
76 

96 
108 
130 
108 

96 

96 

130 
150 
179 
168 
158 

145 
132 
120 
108 
120 

132 
148 
165 
144 

44 
44 
44 
44 
42 

80 
39 
35 
36 
35 

35 
35 
35 
35 
35 

39 
35 
35 
33 
31 

31 
31 
31 
31 
31 

29 
27 
27 
27 
27 
27 

1 

27 
27 
27 
27 
27 

27 
27 
27 
35 
33 

23 
33 
23 
23 
23 

23 
33 
23 
23 
23 

23 
23 
23 
23 
33 

23 
23 
27 
35 
31 
27 

23 

2 

23 

3 

. 

23 

4 

23 

5 

84 

81 
78 
73 
66 
84 

103 
HI 
130 
114 
108 

103 
96 
80 
64 

74 

84 

2S 

6 

23 

7 

33 

8 

23 

9 

23 

10 

23 

11 

23 

12 

23 

13 

23 

14 

23 

16 

23 

16 

23 

17 

:;:::::: 

23 

18 

120 
117 
114 

114 
114 
117 
120 
130 

120 
102 
84 
78 
72 
66 

19 

19 

19 

30 

10 

21 

19 

23 

19 

23 

10 

34 

19 

25 

19 

25 

49 
49 
49 
49 
44 

19 

27 

19 

28 

19 

29 

19 

30 

19 

31 

D*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1906-9. 
1 

37 
33 
23 
23 
33 

33 
33 
33 
33 
33 

23 
23 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
37 
37 
31 

85 
39 
89 
39 
39 

39 
39 
39 
39 
39 

39 
39 
35 
35 
40 

44 

49 
144 
106 
118 

130 
140 
151 
130 
113 

100 
88 
83 
83 
83 

76 
76 
76 
76 
76 

76 
76 
83 
83 
82 

82 
82 
83 
83 
82 

83 
83 
83 
83 
83 

83 
83 
83 
144 
158 

193 
304 
214 
307 
307 
300 

200 
221 
218 
214 
103 

179 
179 
179 
172 
165 

158 
158 
158 
158 
158 

172 
186 
200 
270 
312 

280 
280 
250 
256 
252 

338 
338 
381 
334 
334 

350 
352 
252 
252 
250 

266 
266 
366 
359 
350 

352 
338 
331 
180 
130 

196 
310 
196 
317 
317 

314 
210 
217 
217 
210 

308 
310 
310 

210 
217 
217 
224 
217 

217 
214 
210 
210 
203 

189 
182 
183 
182 
182 

175 
175 
175 
175 
175 

172 
168 
161 
154 
142 

130 
134 
116 
106 
112 
118 

112 
106 
100 
103 
106 

100 
94 
94 
94 

94 

91 
88 
82 
76 
94 

94 
88 
94 
100 
94 

88 
83 
94 
94 
94 

94 
100 
118 
113 
1M 

100 
97 
94 
106 
106 

100 
94 
88 
103 
118 

112 
106 
100 
94 
94 

91 
88 
83 
83 
83 

76 
76 
76 
76 
70 

70 
70 
70 
70 
70 
70 

64 
64 
64 
59 
59 

56 
54 
54 
49 
44 

44 

44 
43 
89 
39 

35 
31 
27 
27 
27 

27 
37 
27 
27 
27 

23 
23 
23 
28 

9St 

23 
19 
19 
19 
19 

23 
27 
27 
23 
33 

33 
33 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
18 

16 
16 
19 
19 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

18 
19 
16 
18 
17 
16 

16 

2 

16 

3 

16 

4 

16 

6 

16 

e 

16 

7 

16 

8 

16 

9 

16 

10 

16 

11 

16 

12 

16 

18 

16 

14 

16 

16 

16 

16 

13 

17 

13 

18 

13 

19 

18 

20 

18 

21 

81 

22 

27 

28 

23 

34 

33 

35 

23 

38 

21 

37 

19 

38 

19 

39 

23 

30 

33 

81 

.. 
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Daily  discharge^  in  Hcond-feet^  of  TokiU  Creek  near  Snoqwdmiet  Wash,,  from  July  tl, 
1907,  to  Oct  SI,  iW-*— Continued. 


Day. 

Oct. 

Nov. 

D«0. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1909-10. 
1 

23 
19 
19 
19 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
21 
19 
19 
27 

23 
19 
27 
27 
27 

23 
23 
23 
27 
23 

130 
130 
217 
154 
130 

130 
118 
106 
106 
180 

180 
142 
142 
139 
186 

186 
168 
250 

826 
368 

m 
2n 

274 

270 
263 
249 
249 
242 

235 
274 
312 
2S6 
256 

242 
228 

214 
200 
186 

172 
165 
158 
158 
165 

172 
179 
172 
165 
172 
193 

200 

193 
193 
204 
214 

228 
235 
256 
249 
235 

224 

214 
200 
193 
186 

179 
172 
158 
144 

187 

130 
130 
144 
172 
176 

179 
179 
165 
165 
158 
151 

179 
168 
158 
144 
130 

124 
118 
112 
112 
112 

112 
112 
106 
106 
106 

106 
106 
124 
187 
180 

130 
130 
204 
277 
256 

242 
242 
242 
235 
252 
270 

151 
151 
158 
172 
200 

214 
214 
232 
249 
235 

228 

221 
200 
186 
170 

172 
172 
200 
221 
2S6 

240 
242 
235 
235 
207 

179 
172 
172 
165 
158 
158 

263 
256 

249 
242 
235 

228 

221 
214 
207 
200 

103 
186 
172 
158 
151 

144 
144 
151 
151 
148 

144 
187 
187 
151 

277 

103 
170 
172 
172 
162 

151 
130 
124 
124 
124 

124 
152 
170 
170 
172 

165 
158 
172 
170 
186 

172 
165 
158 
151 
151 

144 
187 
130 

'"833' 
305 
277 
270 

263 
256 

252 
240 
242 

249 
263 
263 
270 
270 

270 
270 
277 
277 
270 

270 
260 
249 
242 
235 
228 

124 
124 
118 
118 
124 

130 
172 
172 
165 
151 

144 

140 
137 
130 
130 

130 
124 
124 
124 
124 

118 
112 
112 
112 
130 

127 
124 
118 
112 
106 
106 

228 

228 
221 
214 
214 

214 
221 

2n 

277 
277 

277 
277 
256 
285 
221 

207 
196 
186 
172 
165 

165 
158 
151 
148 
144 

187 
130 
118 
112 
112 

106 
106 
106 
100 
94 

88 
88 
88 
100 
112 

94 

88 
88 
82 
82 

70 
76 
100 
112 
100 

04 
94 

85 
76 
70 

64 
59 
54 
40 
46 

112 
112 
106 
100 
100 

88 
88 
85 

82 
144 

187 
04 
180 
124 
118 

112 
112 
100 
100 
04 

88 
82 
76 
82 
88 

04 
94 
88 
91 
94 
88 

44 
44 

70 
76 
88 

82 
110 
137 
130 
124 

112 
242 
847 
319 
291 

207 
228 

240 
291 
256 

232 
207 
165 
158 
207 

186 
172 
156 
144 
130 
124 

88 
82 
70 
70 
64 

50 
59 
54 

49 
49 

44 
42 
89 
85 
85 

81 
81 
81 
40 
49 

44 

89 
89 
89 
89 

87 
85 
85 
85 
39 

54 

40 
44 

89 
81 

81 

r 

27 

r 

25 

23 
23 
23 
23 
28 

23 
28 
23 
23 
28 

23 
23 
23 
28 
28 

23 
23 
23 
23 
23 

23 
23 
23 
23 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
19 

10 
10 
21 
23 
28 
23 

27 
27 
27 
27 
23 

23 
23 
23 
23 
23 

10 
10 
10 
10 
10 

10 
10 
10 
23 
21 

10 
10 
19 
10 
10 

10 
10 
10 
16 
16 
16 

23 

2 

23 

3 

23 

4 

23 

5 

28 

6 

28 

7 

28 

8 

28 

9 

10 

10 

10 

11 

10 

12 

10 

13 

10 

14 

10 

15 

19 

16 

19 

17 

44 

18 

86 

19 

27 

20 

23 

21 

10 

22 

10 

23 

10 

24 

10 

25 

18 

2S 

16 

27 

16 

28 

10 

29 

10 

30 

10 

31 

1910-11. 
1 

39 
98 
196 
151 
137 

118 
235 
228 

186 
144 

137 
144 

137 
130 
130 

137 
144 
137 
130 
118 

112 
106 
118 
130 
124 

112 
106 
94 
94 
100 
106 

112 
112 
118 
118 
118 

142 
165 
172 

2S6 

214 
207 
103 
221 

208 

260 
221 
214 
200 

112 
106 
100 
91 
82 

82 
76 
70 
64 
64 

54 

44 

89 
85 
85 

36 
85 
85 
35 
85 

85 
35 
85 
85 
87 

30 
54 
40 
40 
44 

80 
80 
80 
80 
80 

80 
85 

85 
85 
85 

85 
35 
85 

81 
81 

81 
81 
81 
31 
31 

81 
31 
29 
27 

r 

27 
27 
27 
27 
27 
27 

16 

2 

16 

3 

24 

4 

31 

5 

31 

6 

81 

7 

27 

8 

31 

9 

35 

10 

35 

11 

35 

12 

30 

13 

89 

14 

50 

16 

106 

16 

144 

17 

116 

18 

88 

19 

64 

20 

40 

21 

44 

22 

44 

23 

35 

24 

35 

25 

35 

28 .^. 

27 

31 
81 

28 

31 

29 

31 

ao 

31 

SI 

106921<»— 18— W8P  412 6 
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Daily  discharge,  in  tecond-feet,  of  Tokul  Creek  near  Snoqualmie,  WoiK^  from  July  tl^ 
1907,  to  Oct,  31,  79/-^— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1911-12. 
1 

29 

27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
29 

81 
31 
31 
31 
81 

31 
31 
31 
31 
31 

27 
27 
27 
27 
27 
27 

67 
67 
67 
57 
62 

66 
68 
74 
74 
74 

74 
68 
65 
62 
62 

62 
62 
62 
92 
92 

92 
92 
104 
116 
140 

140 
125 
110 
104 
98 
86 

27 
27 
27 
27 
31 

35 
82 
88 
82 
76 

70 
79 
88 
82 
76 

70 

70 

214 

228 

242 

250 
238 
231 
224 
245 

228 

210 
203 
189 
182 

182 
182 
172 
161 
161 

168 
182 
189 
203 
220 

238 
231 
217 
245 
217 

231 
231 
231 
238 
238 

224 
224 
217 
210 
203 

180 
182 
168 
161 
147 

140 
140 
134 
128 
122 

110 
107 
104 
110 
122 

128 
140 
154 
164 
176 

182 
182 
175 
154 
140 

144 
147 
140 
154 
182 

196 
224 
231 
238 
238 
231 

287 
252 
364 
336 

'"224* 
217 
189 

175 

*  "'98* 

9^ 
92 
92 
140 
400 

350 
308 
266 
217 
196 
182 

224 

217 
210 
206 
203 

189 
182 
168 
189 
182 

178 
175 
161 
164 
154 

154 
164 
158 
161 
154 

154 
147 
147 
134 
128 

122 
122 

116 
116 

168 
168 
168 
168 
154 

140 
128 
116 
113 
110 

104 
98 
98 
104 
104 

157 
210 
231 
217 
196 

168 
154 
141 
128 
122 

110 
98 
02 

110 
104 
101 
98 
98 

92 
92 
92 
86 
83 

80 
80 
74 
74 
74 

80 
83 
86 
80 
80 

74 
74 
74 
74 
74 

68 
68 
68 

74 
74 
74 

86 

86 
86 
104 
104 

98 
98 
92 
92 
92 

92 
08 
98 
98 
92 

116 
140 
168 
182 
161 

134 
116 
110 
104 
98 

92 
110 
147 
182 
176 
168 

74 
74 
74 
74 
80 

80 
80 
80 
80 
80 

110 
110 
104 
101 
98 

96 
96 
96 
92 
92 

92 
92 
92 
92 

86 

86 
86 
86 
86 
92 

147 
134 
116 
122 
140 

137 
134 
122 
116 
104 

98 
98 
98 
98 
98 

92 
86 
80 
74 
71 

68 
68 
62 
62 
62 

62 
62 
62 
62 
67 

92 
92 
92 
92 
86 

80 
80 

74 
74 
74 

68 
68 
68 
62 
62 

62 
62 
62 
68 
74 

74 
80 
80 
80 
86 

83 
80 
74 
68 
68 
68 

67 
67 
67 
64 
52 

52 
52 
62 
74 
74 

74 
74 
68 
68 
68 

134 
122 
98 
74 
68 

62 
62 
67 
67 
67 

57 
62 
62 
62 
57 
67 

68 
65 
62 
62 
62 

62 
67 
67 
67 
67 

67 
67 
67 
62 
68 

62 
67 
67 
67 
62 

68 
68 
65 
62 
67 

67 
67 
67 
67 
80 

64 
82 
62 
52 
47 

47 
47 
47 
47 
47 

47 
47 
47 
47 
47 

.  47 
47 
47 
52 
52 

52 
64 
57 
68 
68 

68 
62 
62 
62 
62 

104 
08 
92 
86 
80 

74 
74 
74 
74 
68 

62 
62 
62 
62 
62 

67 
67 
67 
67 
67 

54 
62 
62 
62 
62 

62 
62 
60 

47 
47 
47 

74 
68 

62 
62 
62 

62 
62 
67 
67 
67 

63 
62 
67 
62 
67 

67 
67 
52 
62 
50 

47 
47 
47 
47 
47 

47 
47 
47 
47 
47 
42 

47 
47 
47 
45 
43 

43 
43 
43 
62 
67 

64 
62 

47 
47 
67 

68 
147 
122 
96 
86 

80 
74 
68 
68 
65 

62 
62 
67 
67 
67 
62 

42 
42 
42 
42 
42 

37 
87 
37 
87 

87 

37 
37 
37 
87 
87 

37 
87 
87 
37 
87 

87 
37 
87 
36 
88 

'      83 
33 
S3 
33 
33 
83 

101 

2 

140 

3 

128 

4 

104 

5 

92 

6 

86 

7 

86 

8 

89 

9 

92 

10 

92 

11 

86 

12 

86 

13 

80 

14 

80 

15 '. 

77 

16 

74 

17 

68 

18 

68 

19 

63 

20 

62 

21 

67 

22 

57 

23 

57 

24 

67 

25 

67 

26 

67 

27 

67 

28 

57 

29 

87 

80 

57 

31 

1012-13. 
1 

86 
86 
80 
92 
98 

110 
203 
245 
336 
315 

204 
280 
308 
301 
273 

259 
238 
217 
294 
287 

252 
224 
203 
182 
161 

140 
122 
116 
110 
104 

98 
92 
110 
203 
196 

182 
161 
142 
122 
110 

98 
98 
92 
104 
110 

116 
110 
128 
116 
110 

116 
113 
110 
116 
116 

116 
110 
116 
216 
315 
316 

83 

2 

33 

3 

83 

4 

83 

5 

83 

6 

47 

7 

47 

8. 

47 

9 

47 

10 

47 

11 

47 

12 

47 

13 

43 

14 

42 

16 

42 

16 

42 

17 

43 

18 

43 

19 

42 

20 

37 

21 

40 

22 

42 

23 

« 

24 

43 

25 

37 

26 

37 

27 

37 

28 

40 

29 

43 

30 

« 

31 
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Daily  ditcharge,  in  second-feet ^  of  TokiU  Creek  near  SnoqtuUmie,  Wash.,  from  July  21, 
1907,  to  Oct.  SI,  iSi^— Continued. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1913-14. 
1 

37 
37 
37 
42 
42 

42 
98 
92 
98 
110 

180 
182 
175 
217 
189 

175 
147 
128 
116 
104 

98 
92 
86 
92 
98 

95 
92 
86 
86 
80 
74 

74 
71 
68 
68 
134 

175 
101 
147 
144 
140 

122 

116 
104 
98 
92 

120 
147 
161 
154 
175 

182 
182 
200 
217 
217 

224 

210 
180 
203 
210 

217 
203 
180 
175 
154 

147 
138 
128 
122 
110 

110 
98 
92 
95 

98 

86 
80 
86 
80 
80 

74 
68 
68 
62 
62 

62 
57 
62 
68 
62 
74 

86 
86 
80 
120 
273 

329 
350 
329 
280 
245 

224 

203 
180 
182 
189 

196 
196 
186 
175 
161 

161 
294 
308 
266 
248 

231 
217 
203 
182 
182 
175 

168 
161 
154 
182 
175 

154 
147 
140 
134 
128 

134 
147 
161 
161 
154 

147 
134 
122 
116 
110 

104 
113 
122 
134 
140 

131 
137 
140 

164 
189 
175 
161 
140 

128 
116 
110 
104 
98 

98 
92 
92 
92 
-  95 

98 
86 
86 
86 
80 

77 
77 
77 
77 
80 

86 
80 
80 
80 
80 
80 

86 
80 
80 
74 
72 

71 
71 
71 
68 
68 

68 
70 
71 
80 
110 

122 
122 
189 
148 
106 

96 
84 
84 
75 
72 

81 
90 
120 
108 
96 

84 
84 
80 
75 
60 

66 
63 
60 
60 
60 

60 
57 
54 
52 
52 

49 
49 
49 
44 
44 

44 
44 
44 
44 
44 

44 

49 
57 
49 

46 

44 
44 

39 
39 
39 

39 

48 
57 
84 
78 

69 
63 
57 
54 
52 

49 
49 
49 
49 
49 

52 
54 
49 
52 
09 

60 
57 
56 
54 
52 

49 
49 
44 
44 
44 

44 
39 
39 
39 
39 

39 
36 
34 
34 
34 

34 
34 
34 
34 
34 

34 
34 
30 
30 
30 

30 
30 
30 
30 
30 
30 

30 
28 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
20 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
26 
30 
26 

26 
26 
26 
26 
30 

32 
30 
34 
42 
37 

32 
30 
30 
28 
28 

28 
29 

30 
28 
28 

28 

2 

28 

3 

28 

4 

28 

5 

28 

6 

30 

7 

30 

8 

32 

9 

32 

10 

36 

11 

49 

12 

44 

13 

44 

14 

42 

15 

42 

16 

30 

17 

60 

18 

03 

19 

106 

ao 

106 

21 

84 

22 

76 

23 

00 

24 

49 

^ 

67 

fR 

54 

Z7 

54 

28 

49 

29 

46 

30 

67 

31 

54 
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Monthly  discharge  of  Tokul  Creek  near  Snoqualmie^  Waeh.jfor  the  years  ending  Sept.  30, 

ISOr-JQU. 


Month. 


Dtoeharge  in  seoond-feet. 


Maximom.  Minimum.     Mean. 


Run-off 
(total  in 
acr»-leet). 


July  21-31.. 

August 

September. 


1907. 


The  period. 


October 

November. . 
February. . . 
July........ 

August 

September.. 


1907-8. 


October 

November. . 
December.. 
January — 
February. . . 
March...... 

April 

mSj 

June 

July 

August 

September.. 


190»-9. 


The  year. 


October 

December.. 

January 

Februarj-. . . 

March 

April 

May 

June 

July 

August 

September.. 


1909-10. 


October — 
November. . 
December.. 
January — 
February... 

March 

AmU 

May 

June 

July 

August 

September.. 


1910-11. 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

AjHll 

May 

June 

July 

August 

September.. 


1911-12. 


The  year. 


179 
44 
35 
23 


31 
151 
214 
312 
266 
224 
118 
118 
64 
27 
19 
31 


312 


27 
368 
277 


277 
144 
88 
54 
23 
44 

235 


256 
256 
193 
172 
112 
347 
112 
30 
27 
144 


31 
2S0 
245 
238 
224 

no 

110 
92 
80 
104 
147 
140 


250 


22.0 
23.6 
25.5 


24.3 
75.7 
115. 
34.5 
25.0 
21.3 


23 

35 

76 

158 

130 

106 

76 

70 

23 

16 

16 

13 


25.7 
71.1 

109 

204 

227 

175 
06.2 
88.1 
89.1 
19.9 
16.3 
17.9 


90.0 


19 
158 
106 
137 
228 
112 
76 
31 
23 
19 
16 


112 
130 
151 
124 
106 
4ft 
44 
35 
27 
16 
16 


22.1 

228 

161 

230 

350 

198 

100 
46.7 
26.3 
20.0 
21.6 


130 

348 

186 

199 

157 

128 
86.2 

172 
54.7 
32.4 
20.7 
45.5 


130 


27 
27 
147 
104 
116 
68 
74 
62 
57 
47 
43 
57 


28.1 

131 

196 

150 

164 
82L0 
88.0 
75.3 
61.1 
63.7 
63.5 
77.4 


27 


98.9 


480 
1,450 
1,520 


3,450 


1,490 
4,500 
6,620 
2,120 
1,540 
1,270 


1,580 
4,230 
6,700 
12,500 
12,600 
10,800 
6,720 
5,420 
2,330 
1.220 
1,000 
1,070 


65,200 


1,300 

14,000 

0,900 

12,800 

22,100 

11,800 

6,150 

2,780 

1,620 

1,230 

1.200 


7,090 
20,700 
11,400 
12,200 
8,720 
7,870 
5,130 
10,600 
3,2S0 
1,000 
1,270 
2,710 


03,800 


1,730 
7,800 
10,100 
0,780 
0,430 
5,040 
5,200 
4,630 
3,640 
3,020 
3,000 
4,610 


71,000 
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Mcnthlif  discharg4  of  TohU  Crseh  near  Snoqualmie,  Wa$h.j  for  the  yean  ending  Sept  SO^ 

19(>7-19/-f— Continued. 


Month. 

PLwhnrge  in  aeoond-feet. 

Run-off 
(total  in 
acro.feet). 

Accu- 

Minimum. 

Mean. 

racy. 

1912-13. 
Octobtf 

140 
336 
315 

57 
86 
92 
92 
92 
86 
67 
52 
47 
42 
33 
33 

82.4 

201 

137 

205 

142 

117 
93.1 
67.5 
52.9 
54.3 
36.8 
4Z8 

6,070 

12,600 
7,890 
7,190 
6,540 
4,150 
8,150 
8,340 
2  260 
2,550 

C. 

November. 

C. 

I>40Qnib4r 

C. 

JuiiiAry 

D. 

P**miirY 

231 
182 
147 
134 
68 
74 
42 
52 

D. 

ifvrh    ' 

C. 

April 

C. 

liSy!:::;:::::::::::::::::::::::::::::::::::::::.:: 

C. 

June. 

C. 

JnJy 

C. 

Auirast 

C. 

8^>tamber 

C. 

Tb6y6ttr 

33 

102 

74,200 

1913-14. 
October 

217 

224 

217 

360 

182 

189 

189 

84 

.»4 

49 

30 

42 

37 
68 
57 
80 
104 
77 
68 
44 
39 
30 
24 
24 

104 

150 

103 

211 

141 

102 
91.2 
54.1 
53.5 
36.0 
25.9 
28.3 

2'I22 
8,930 

6,830 

13,000 

7830 

6,270 

6,430 

8330 

8180 

2210 

1  600 

i;680 

r. 

Nownber 

D. 

Dtnnibflr .... 

C. 

Jtmury 

D. 

"Wf/tgXlMTY 

C. 

SS!^:::::::::::::::::::::::::::;:::::::::::::: 

C. 

Amfl 

C. 

1^ 

C. 

SS::::::::::::::::::::::::::::::::::::;:::::::::: 

C. 

July 

C. 

Aosust 

C. 

gj^^i^ 

C. 

Tb6  y*Br            

350 

24 

91.5 

66,200 

Note.— Mean  difloharKe  October,  1914,  40.8  second-feet;  run-off,  3,060  acre-feet. 

SOVTH  FO&X  OF  STILAOUAMISH  BIVZ&  HZAB  SILVX&TOir,  WASH. 

LocATioN.—In  the  SW.  \  sec.  23,  T.  30  N.,  R.  9  £.,  one-eighth  mile  above  the  Silver- 
ton  ranger  station,  about  one-fourth  mile  below  Martin  Creek,  2\  miles  below 
Silverton,  in  Snohomish  County,  and  about  5  miles  above  Gold  Basin, 

Drainaob  arba. — 45.4  square  miles  (measured  on  topographic  maps). 

Records  available. —September  1, 1910,  to  September  30, 1915  (fragmentary). 

Gaob. — ^Vertical  staff  spiked  to  overhanging  hemlock  on  right  bank. 

DiscHARGB  MBASURBMBNTs.— Made  from  a  cable  30  feet  below  gage  or  by  wading. 

Channbl  and  control. — Rig^t  bank  fairly  high;  not  subject  to  overflow;  left  bank 
slopes  back  gradually  and  is  covered  by  dense  growth  of  alder.  Control  100  feet 
below  gage,  composed  of  large  boulders;  may  shift  during  floods.  Stage  of  zero 
flow,  detennined  October  30,  1913,  gage  height  —0.5  foot  ±0.2  foot. 

£xTRBMB8  OP  DISCHARGB. — Maxjmum  stage  recorded  during  year,  5.2  feet  at  5  p.  m.^ 
April  2  (discharge,  3,450  second-feet);  minimum  stage  recorded,  0.70  foot,  Sep- 
tember 7,  23,  25,  26,  29-30  (discharge,  29  second-feet). 

1910-1915:  Maximum  stage  recorded,  7  feet  November  20,  1910  (discharge, 
5,720  second-feet,  revised);  minimum  stage  recorded  September  7,  23,  2&-26, 
2^-30, 1915. 

WiKTBR  FLOW. — Stage-discluuge  relation  seldom  affected  by  ice. 

D1VBR8ION8.— None. 

RsouLATioK.— None. 

AocuRACT. — ^Determinations  of  discharge  below  2,000  second-feet,  excellent.    Small 

diumal  fluctuation  during  summer  months. 
Coopuusxoy*— Oage  hei^t  record  furnished  by  United  States  Forest  Service. 
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Discharge  meaturemerUs  o/SoiUh  Fork  of  StUagitamish  River  near  SUverton,  Wath^t  dur- 
ing the  year  ending  Sept,  30, 1915. 


Date 

Madeby- 

hei^t. 

Di9- 
oharse. 

Mar.  3 

J.  T.  Hartson 

Feet. 
1.34 
1.34 
.71 

Sec.-fL 
12S 

June  10 

C.  O.  Paulsen 

136 

Sept.  5 

do 

29.6 

Daily  dischargey  in  second-feet,  of  South  Fork  ofStilaguamish  River  near  Silverton,  Wa^., 
for  the  year  ending  Sept,  30, 1915. 


Day. 


Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

170 

485 

306 

485 

285 

154 

1,520 

140" 

262 

112 

69 

154 

2,520 

262 

308 

222 

140 

8^460 

125 

306 

99 

69 

154 

1,340 

222 

389 

186 

137 

1,610 

140 

186 

99 

47 

154 

1,610 

222 

306 

170 

204 

1  170 

154 

222 

99 

49 

125 

1,170 

222 

222 

806 

186 

1,000 

222 

222 

88 

49 

140 

732 

186 

186 

360 

170 

1,000 

154 

222 

76 

47 

131 

550 

154 

170 

262 

186 

389 

186 

262 

68 

47 

99 

485 

154 

204 

242 

170 

360 

186 

262 

99 

45 

99 

425 

154 

186 

308 

154 

360 

262 

186 

99 

46 

425 

860 

125 

186 

262 

170 

306 

262 

187 

99 

42 

425 

620 

99 

518 

•  222 

154 

425 

222 

140 

99 

42 

620 

095 

99 

334 

186 

154 

770 

222 

125 

99 

42 

390 

845 

76 

222 

170 

154 

485 

186 

125 

112 

42 

280 

518 

99 

204 

154 

1,170 

360 

222 

125 

112 

42 

222 

360 

99 

170 

140 

1,000 

383 

154 

112 

306 

39 

222 

306 

99 

154 

140 

889 

872 

154 

112 

860 

39 

658 

262 

76 

154 

334 

485 

334 

186 

112 

222 

37 

1,800 

306 

76 

140 

285 

650 

962 

222 

125 

222 

37 

2,000 

360 

76 

140 

222 

389 

262 

262 

122 

222 

37 

845 

1,080 

76 

154 

222 

425 

262 

222 

118 

154 

86 

360 

560 

76 

140 

186 

485 

262 

186 

115 

99 

85 

806 

485 

69 

140 

170 

650 

262 

186 

112 

TB 

83 

306 

606 

69 

125 

170 

618 

242 

222 

112 

76 

33 

262 

425 

47 

112 

170 

360 

222 

962 

112 

69 

33 

222 

620 

37 

112 

204 

334 

222 

306 

126 

69 

83 

215 

550 

76 

99 

170 

262 

222 

306 

125 

89 

81 

186 

550 

99 

88 

154 

242 

222 

1,000 

112 

69 

31 

186 

518 

99 

76 

154 

242 

186 

845 

112 

88 

31 

170 

425 

99 

88 

306 

170 

425 

112 

69 

31 

254 

425 

154 

99 

360 

154 

306 

112 

69 

31 

834 

306 

154 

770 

262 

69 

31 

Sept. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 


81 
SI 
SI 
31 
80 

80 

ao 

154 
70 
70 

m 
m 

45 

60 
65 

49 
40 
87 
87 

86 

34 

83 
20 
20 

ao 

20 
37 
37 


NoTB.~Di80har|;e  ascertained  from  a  rating  curve  well  defined  below  2,000  seoond-feet.  Disoharve  esti- 
mated, for  lack  ofgage  readings,  by  hydrograpbio  comparison  with  record  of  South  Fork  of  BiSk^ 
guunlsh  River  at  Granite  Falls,  Oct  12-14,  June  19-21,  Sept.  12-15, 17,  20, 21,  and  24. 
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Monthly  discKarge  of  South  Fork  o/StUagtuxmish  River  near  Silverton,  Wash,,  for  the  year 

ending  Sept.  SO,  1915, 

piainage  ana,  46.4  square  miles.] 


Month. 


Discharge  in  seoond-fset. 


ICaadmnm. 


IfbdnmnL 


Per 

square 


Ron-ofl. 


Depth  in 
inches  on 
drainage 


Total  in 
acre>iBet. 


Ao. 

COP- 

acy. 


October... 
November. 
December. 
Jannary... 
Ii^brQary.. 
March 

^:::::: 

June. 

Joly 

1^ 

The  year. 


2,000 

2,620 

808 

618 

860 

1,170 

8,460 

1,000 

808 

860 

69 

164 


99 
262 
87 
76 
140 
137 
164 
126 
112 
69 
81 
29 


381 

676 

129 

196 

216 

864 

676 

264 

164 

116 
80.8 
43.4 


8.39 

14.9 
2.84 
4.32 
4.76 
7.80 

12.7 
6.81 
3.39 
2.66 
.877 
.956 


9.67 
16.62 
8.27 
4.98 
4.96 
&99 
14.17 
6.70 
3.78 
2.96 
1.01 
1.07 


23,400 
40,200 
7^980 
12,100 
12^000 
21,800 
34,200 
16,200 
9,160 
7,130 
2,460 
2,680 


8,460 


29 


261 


6.76 


7a  17 


189,000 


80T7TH  FOBS  OF  8TXLAOUAMX8H  BIVX&  AT  QBAVITS  FAZX8,  WA8B. 

Location.— In  the  SE.  \  sec.  12,  T.  30  N.,  R.  6  £.,  at  highway  bridge  400  feet  below 

Canyon  Creek  and  about  a  mile  north  of  Granite  Falls,  in  Snohomiah  County. 
Drainaob  area. — ^182  square  miles  (measured  on  topographic  maps). 
Records  available.— June  19  to  October  31, 1911.    September  13, 1913,  to  October 

31, 1915,  when  station  was  discontinued. 
Gaok.— Chain  gage  attached  to  upstream  handrail  of  highway  bridge;  read  once  daily 

to  hundredths  by  Miss  Elsie  Wilson. 
Discharge  measurements. — ^Made  from  bridge. 
Channel  and  control. — Boulders  and  gravel;  shifting  at  high  stages;  one  channel 

at  all  stages.    Left  bank  high;  right  bank  low  and  wooded. 
Extremes  of  discharge. — Maximum  stage  recorded  October  1, 1914,  to  October  31, 

1915,  7.8  feet  October  31,  1915  (disdiaige,  6,700  second-feet);  minimum  stage 

recorded,  1.25  feet  September  28  (discharge,  64  second-feet). 
1911 ;  1913-1915;  maximum  stage  recorded,  11.05  feet  January  6, 1914  (discharge, 

11,700  second-feet);  minimum  stage  recorded  on  September  28, 1915. 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — ^None. 
Reotilation  . — None. 
AccuRACT. — ^Results  excellent  between  limits  of  well-defined  rating  curves.    Some 

diurnal  fluctuation  June  to  September. 

Disduarge  measuremente  of  South  Fork  of  Stilaguamieh  River  at  Oranite  Falls ^  Wash., 
aiaring  the  year  ending  Sept.  SO,  1915, 


Date. 

Made  by— 

heiSTt. 

Dis- 
charge. 

Date. 

Hade  by— 

heiSTt. 

Dis- 
charge. 

Not.  15 

T.  T.  CV)IHfT 

Ftet. 
3.9e 
8.28 
4.64 
4.87 

ate,-n. 

I,fi00 

906 

2,100 

ilaoo 

Jane    0 

11 

Sept.  4 

C  0.  Pftulipn 

Fut. 
2.44 
2.43 
1.6* 

aecft, 
401 

Mar.    5 

J.  T.  HartMii 

do 

do 

890 

16 
10 

:;:::2S::::::;:::::::::: 

U6 
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SURFACE  WATBB  SUPPLY,  1915,  PABT  XII — ^A. 


Daily  discharge,  in  ieoond-foet,  of  South  Fork  of  StUaguamiah  River  at  GramU  FaUf, 
WoBh.^for  the  year  ending  Sept,  SO,  1915. 


Day. 


1. 
2. 
3 
4 
5 

6. 
7, 
8 
9 
10 

11. 
12. 
13 
14 
15 

18. 
17. 
18 
19. 
20. 

21. 
22. 
23, 
24. 
2ft. 

26. 
27. 
28. 
20. 

30. 
81. 


Oct. 


563 
876 
775 
670 


418 
396 
440 
396 
742 

1,990 

3,860 

1,360 

980 

.  840 

742 
1,820 
5,360 
3,860 
2,520 

1,440 

1,200 

1,050 

875 

776 

710 
590 
486 
463 
840 
1,530 


Nov. 


1,720 
8,860 
3,170 
4,000 
4,560 

2,280 
2,040 
1,620 
1,990 
2,280 

3,040 
1,720 
3,440 
2,280 
1,530 

1,200 

980 

536 

1,050 

2,400 

1,930 
1,360 
1,720 
1,440 
1,200 

8,170 
1,820 
2,160 
1,720 
1,060 


Dec. 


080 
840 
808 
710 
840 

710 
536 
536 
536 
486 

536 
440 
440 
315 
188 

216 
in 
315 
396 
354 

279 
875 
334 
315 
354 

3^ 
563 

1,530 
840 
i|80 

2,160 


Jan. 


1,820 
1,440 
2,400 
1,620 
1,120 

1,050 
1,050 
1,280 
1,280 
1,050 

3,170 
2,280 
1,630 
1,360 
1,280 

910 
875 
808 
840 
875 

840 
648 
580 
440 
476 

511 
636 
536 
463 
536 
910 


Feb. 


1,280 
742 

1,360 
775 

2,040 

2,040 
1,360 
1,200 
1,360 
1,120 

910 
776 
742 
648 
710 

670 
1,820 
910 
563 
486 

486 
463 
648 
710 
080 

775 
580 
775 


Mar. 


536 
396 
486 
679 
840 

563 
875 
679 
648 
910 

710 

563 

536 

4,280 

4,280 

2,040 
1,200 
1,930 
1,280 
563 

1,200 
1,440 
1,440 
1,280 
1,120 

910 
910 
910 
1,280 
1,120 
840 


Apr. 


2,910 
5,120 
3,400 
1,630 
1,640 

1,280 
1,630 
1,280 
1,040 
796 

796 
900 
796 
830 
765 

732 
865 

970 
900 
796 

670 
528 
640 
582 
502 


340 
285 
428 
405 


May. 


406 
452 
452 

476 


555 

452 
502 
700 

611 
452 
406 
502 
502 

682 
611 
670 
900 
798 


502 

970 

1,280 

1,280 
1,450 
1,730 
1,540 
1,360 
830 


June, 


798 
700 
611 


655 

476 
405 
405 

406 
382 
361 
252 
821 

302 
321 
363 
405 


361 
361 
340 


268 
302 
206 
306 
252 


July. 


252 


152 
236 
555 
321 
221 

152 
165 
340 
476 
1,730 

1,730 
970 
640 
476 
361 

321 
268 
802 


321 


306 
221 
221 


Aug. 


192 
152 
206 
221 
129 

106 
152 
206 
129 
102 

80 
80 
86 
102 
129 

147 
152 
157 
03 
106 

118 
106 
100 
80 
114 

136 
72 
123 
152 
72 
72 


Sept. 


157 
134 
80 
97 
152 

129 
147 
1,040 
840 
236 

206 
206 

155 
178 
221 

160 
153 
178 
165 
157 

106 
152 
108 
80 
60 

89 
80 
64 
72 
68 


Oct. 


06 

3,130 

1,280 

428 


231 

368 


306 

198 
1,380 
2,740 
1,«S0 

886 

503 
438 
538 

670 


785 
1,730 
2,200 
2,500 

2,300 
2,380 
4,120 
1,540 
1,360 
6,700 


NoTE.—Discharce  Oct.  1  to  Apr.  2  ascertained  from  rating  curve  well  defined  beloir  3,000  second-feet 
Apr.  3  to  Oct.  31,  irom  rating  curve  well  defined  below  700  second-feet  and  fairly  well  defined  between  700 
and  1,500  second-feet.    Gage  not  read  Jan.  25  and  June  18;  discharge  interpolated. 

M<ynthly  discharge  of  South  Fork  of  StUaguamish  River  at  Granite  Falls j  Wash.,  for  the 
year  ending  Sept.  SO,  1915. 

pratnage  area,  182  square  miles.] 


Month. 


Discharge  in  aecond-feet. 


Minimnm. 


Per 
square 
mile. 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  in 


Aora* 
racy. 


October... 
Noyimiber. 
December. 
January... 
February.. 
March 

^:::::: 

June 

July. 

Ai 
9^ 

The  year. 


5,360 
4,560 
2,160 
3,170 
2,040 
4,280 
5,120 
1,730 

798 
1,730 

221 
1,040 


896 
536 
188 
440 
463 
396 
285 
382 
206 
152 
72 
64 


1,260 

2,110 

600 

1,110 

962 

1,180 

1,120 

743 

397 

407 

125 

173 


6.92 

7.98 

11.6 

12.94 

3.30 

8.80 

6.10 

7.08 

5.29 

5.51 

6.48 

7.47 

6.16 

6.86 

4.06 

4.70 

2.18 

3.43 

2.24 

3.58 

.687 

.79 

.951 

1.06 

77,500 
126,000 
36,900 
08,300 
53,400 
72,600 
66,600 
45,700 
23,600 
25,000 
7,090 
10,300 


5,360 


64 


847 


4.65 


63.15 


613,000 


NoTB.— Mean  discharge  for  October,  1915, 1,360  second-feet;  discharge  per  square  mile,  7.47  seoond-fe^t; 
depth  in  inches  on  drainage  area,  8.61 ;  run-off  in  acre-feet,  83,600  aore-feet. 
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BKAart  &ZyZ&  at  Ull.XOTO&BAB,HXAJEt  MABBLSKOXTVT,  WABK. 

Location.— In  sec.  8,  T.  37  N.,  R.  13  E.  Willamette  meridian  (unsurveyed),  juit 
below  mouth  of  Canyon  Diablo,  at  Reflector  Bar  ranger  station,  three-fourthfl 
mile  above  Stetattle  Creek,  1)  miles  below  Thunder  Creek,  and  23  miles,  by 
trail,  northeast  of  Marblemount,  in  Whatcom  County. 

Drain AQB  area. — Nor  measured. 

Rbcohds  ayailablb.— December  1,  1913,  to  September  30,  1915. 

Gaob. — Since  April  13,  1914,  Stevens  water-stage  recorder,  on  right  bank,  75  feet 
below  mouth  of  Canyon  Diablo;  inspected  by  Henry  Soil.  Prior  to  April  13, 
1914,  inclined  staff  at  same  location,  but  at  datum  2.00  feet  higher. 

DiscHAROB  MBA8URBMENT8. — ^Mado  from  Cable  50  feet  below  gage. 

Channel  and  control. — One  channel  at  all  stages.  Banks  not  subject  to  overflow. 
Control  200  feet  below  gage,  composed  of  laige  boulders  near  right  bank,  clean 
gravel  in  center,  and  sand  near  left  bank;  may  shift  during  floods.  Stage  of  zero 
flow,  gage  height  0.0±0.1  foot. 

EzTRBMEs  OF  DISCHARGE. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
6.52  feet  at  4  a.  m.,  April  3  (discharge,  11,800  second-feet);  minimum  staee,  from 
recorder,  1.74  feet  from  1  a.  m.  to  10  a.  m.,  January  28  (discharge,  707  second-feet). 
191S-1915:  Maximum  stage,  from  water-stag^  recorder,  7.28  feet  at  6.30  a.  m. 
May  15,  1914  (dischaige,  14,700  second-feet);  minimum  stage,  from  recorder, 
January  28,  1915. 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

DnrBBBiONS. — None. 

Regulation.— None. 

Accuracy. — Results  excellent. 

Cooperation— Gage-height  record  furnished  by  United  States  Forest  Service. 
Equipment  furnished  and  installed  by  Stone  A  Webster  Engineering  Corporation. 

DiMdhorge  meagwremtnU  of  Skagit  River  at  Reflector  Baty  near  MarblemouTU,   Wcah., 
during  the  year  ending  Sept.  SO,  1915. 


Dftte. 

lOdeby- 

Oace 
heigLt. 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

y^b.  10 

7  T  FMtwon 

Feet. 
LM 
1.83 

776 

July  » 
Sept.  10 

C.  G.  Paalsen 

Feet. 
8.U 
2.32 

1,810 

ao 

do 

do 
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SURFACE  WATER  SUPPLY,  1915,  PART  Xn — ^A. 


Daily  discharge^  in  $eoond-feet^  of  Skagit  River  at  Reflector  Bar,  near  Marhlemount, 
Wash.y  for  the  year  ending  Sept.  JO,  1915, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1, 
2. 
3. 
4. 
6. 

6. 
7, 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30 
31. 


1,810 
1,600 
1,610 
1,370 
1,820 

1,240 
1,260 
1,370 
1,600 
1,540 

1,440 
1,540 
1,000 
1,880 
1,000 

2,100 
2,960 
2,650 
3,020 
2,560 

2,220 
2,060 
1,860 
1,780 
1,740 

1,720 
1,720 
1,720 
1,760 
3,000 
3,200 


4,340 
5,340 
5,190 
5,630 
5,450 

4,580 
8,900 
3,600 
3,700 
3,400 

4,030 
3,800 
3,800 
3,300 
3,020 

2,830 
2,650 
2,560 
2,560 
8,100 

3,500 
3,300 
3,300 
3,300 
3,800 

4,680 
4,580 
4,460 
4,010 
8,700 


1,070 
1,060 
1,110 
1,070 
1,030 

1,020 
991 
991 
972 
952 

962 
972 
052 
943 
924 

896 
878 
878 
860 
860 

824 
747 
815 
772 
755 

755 
739 
747 
772 
«  764 
764 


764 
747 
747 
755 
764 

764 
747 
739 
739 
765 

756 
755 

m 

747 
747 

747 
772 
807 
798 
781 

773 
772 
781 
781 
798 

807 
815 
816 


832 
824 
832 

869 
878 

878 
850 
824 
840 
856 

873 
889 
905 
991 
1,680 

1,640 
1,680 
1,610 
1,720 
1,870 

1,900 
2,390 
2,920 
2,920 
2,650 

2,300 
2,220 
2,140 
2,220 
2,220 
2,220 


8,oao 

8,880 
10,700 
7,800 
6,120 

5,600 
6,200 
6,000 
4,600 
4,300 

4,300 
4,300 
4,580 
4,340 
4,230 

4,580 
5,580 
6,400 
6,680 
6,680 

5,450 
4,700 
4,230 
4,120 
3,900 

4,230 
4,120 
4,010 
4,340 
4,120 


3,800 
3,500 
3,500 
3,600 
3,900 

4,630 
6,710 
6,260 
6,260 
5,960 

5,060 
4,580 
4,340 
4,340 
4,340 

4,340 
4,840 
4,840 
4,340 
4,340 

4,840 
4,580 
4,340 
4,230 
4,120 

3,900 
4,370 
6,710 
4,940 
4,230 
4,010 


4,120 
8,900 
3,700 
4,070 
6,060 

5,840 
5,840 
4,820 
4,120 
3,700 

3,600 
3,800 
8,900 
4,120 
4,340 

4,460 
4,120 
8,800 
3,400 
3,200 

8,300 
3,700 
4,010 
4,010 
3,500 

2,920 
2,650 
2,740 
3,200 
3,800 


4,340 
4,700 
4,940 
6,060 
4,700 

4,230 
3,700 
4,010 
3,500 
2,920 

2,060 
2,740 
3,660 
2,560 
3,830 

3,oao 

2,740 
2,740 
3,020 
3,500 

4,010 
3,800 
8,600 
8,700 
8,800 

8,500 
8,500 
8,400 
8,400 
3,900 
4,120 


4,130 
4,230 
8,900 
3,300 
8,810 

3,600 
3,360 
3,300 
3,300 
3,300 

3,300 
3,020 
3,220 
3,500 
3,600 

3,600 
8,480 
3,200 
3,400 
8,700 

4,010 
4,130 
3,980 
8,900 
3,500 

3,200 
3,110 
3,070 
3,330 
3,400 
2,660 


3,390 
2,220 
2,460 
3,740 
3,250 

1,700 
1,470 
1,540 
1,390 
1,250 

1,300 

1,080 

091 

963 

1,000 

1.2» 
1,470 
1,680 
1,610 
1,470 

1,540 
1,670 
1,530 
1,870 
1.310 

1,250 
1,140 
963 
1,030 
1,130 


NoTB.— Diaohaite  asoertalned  from  well-defined  ratintf  eurve.  Oage  helots  not  available  for  fbllowlnc 
periods:  Har.  9-l£  discharge  interpolated;  Apr.  6-12.  discharM  estimated  by  comparison  of  hydrograpta 
based  on  flow  of  Skagit  River  at  Sedro  WooUey  less  that  of  Baker  River  below  Anaisrson  Creek  near  Con- 
crete and  Sauk  River  at  Darrington;  May  13-21,  mean  disdiarge  estimated  at  4,340  second4eet. 

Monthly  disdiarge  of  Skagit  River  at  Reflector  Bar,  near  Marblemounty  Wa$h.,  for  the 

year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-lBet. 


Maximum. 


Mfalmtiiw- 


Mean. 


Rnn-off 
(total  in 
acre-fBet). 


AOCQ- 


October 

November 

December 

January 

February 

March... 

June 

July 

August 

September 

The  year, 


3,200 
5,630 
3,500 
1,110 
816 
2,920 
10,700 
6,260 
6,840 
5,060 
4,230 
2,740 


10,700 


1,240 

2,560 

1,060 

739 

739 

824 

8,020 

8,500 

2,660 

2,560 

2,650 

962 


1,910 
3,840 
1,730 
899 
760 
1,560 
5,200 
4,520 
3,990 
8,500 
8,480 
1,500 


739 


2,750 


117,000 

228,000 

106,000 

65,300 

42,700 

05,900 

309,000 

278,000 

233,000 

221,000 

214,000 

80,300 


1,990,000 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A, 
A. 
A. 
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SKAQZT  &ZyZ&  HZAB  8BDK0  WOOLLBY,  WASH. 

Location.— In  the  NW.  i  aec.  36,  T.  35  N.,  R.  4  E.,  at  Northern  Pacific  Railway 
bridge  three-fourthfi  mile  below  intake  of  Beatty's  slough,  1)  miles  south  of  Sedro 
WooUey,  in  Skagit  County,  21  miles  above  mouth,  and  32  miles  below  Baker 
JUver.    Elevation  of  low  water  about  25  feet  above  tide. 

Drainage  area. — 2,930  square  miles  (measured  on  General  Land  Office  map). 

Records  available. — ^May  I,  1908,  to  September  30,  1915. 

Gage. — ^Vertical  staff  on  cribbing  100  feet  above  draw-span  pier  of  Northern  Pacific 
Railway  bridge.  Datum,  extreme  low  tide  in  Puget  Sound.  Temporary  gage 
installed  September  25,  on  downstream  side  of  group  of  piles,  50  feet  above  third 
concrete  pier  (from  left  bank)  of  railway  bridge;  used  September  2&-30.  Gage 
read  to  half-tenths  daily,  and  in  addition  crest  gage  heights  observed  or  estimated 
by  E.  J.  Woods. 

Discharge  measurements.— Made  from  highway  bridge  one-third  mile  above  gage. 
Beatty's  slough  measured  from  highway  bridge. 

Channel  and  coNTROL.-r-Gravel ;  shifts  at  high  stages.  Banks  not  subject  to  overflow 
except  during  extreme  floods. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  45.4  feet  at  11 
a.  m.,  April  3  (discharge,  58,100  second-feet);  minimum  stage  recorded,  32.3  feet 
at  7  a.  m.,  September  29-30  (dischaige,  2,740  second-feet). 

1908-1915:  Maximum  stage  recorded,  56.1  feet  November  30,  1909  (dischaige, 
96,100  second-feet);  minimum  stage  recorded,  32.3  feet  September  29-30,  1915 
(dischaige,  2,740  second-feet). 

Winter  plow. — Stage-dischaige  relation  seldom  affected  by  ice. 

Diversion .—Beatty's  slough  carries  from  1.5  per  cent  of  total  flow  at  low  stages  to 
8  per  cent  at  high  stages.  Amount  determined  each  visit  and  added  to  flow 
measured  in  river  proper. 

Regulation  . — None. 

Accuracy. — Dischaige  relation  changed  during  high  water  in  November.  Practi- 
cally no  diurnal  fluctuation.  Results  excellent  December  to  August;  good  before 
and  after. 

Discharge  meamArementa  of  Skagit  River  near  Sedro  Woolley,   Wash,,  during  the  year 

ending  Sept.  30,  1915. 


Date. 

Madeby- 

Oaee 
height. 

Dis- 
charge. 

Date. 

Marteby- 

Gage 
height. 

Dis- 
charge. 

Jan.   11 

l.L.  Collier 

Feet. 
34.76 
33.41 
33.33 

aee.-ft. 
9,100 
5,820 
6,440 

June  14 
July  22 

C.  G.  Paulsen 

Feet. 
35.14 
35.40 
32.77 
33.30 

101900 

F^.  26 

J.  T.  Hartriwn 

do 

4,780 
8,670 

37 

do 

do 

do 
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SURPAOE   WATBB  SUPPLY,  1915,  PART  XH — A. 


Daily  discharge j  in  uctrnd-feel,  of  Skagit  River  near  Sedro  Woolleyy  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 

is: 

19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


7,770 
7,770 
8,070 
7,480 
6^010 

6,370 
6,110 
6,110 
6,110 
6,110 

7,190 
7,190 
10,600 
8,990 
8,070 

7,770 
10,600 
16,900 
28,500 
21,800 

15,100 
12,000 
9,940 
8,990 
8,680 

8,870 
8,070 
7,770 
7!480 
7^480 
13,300 


13,000 
35,900 
38,300 
29,500 
83,300 

30,000 
23,000 
19.200 
20,400 
18,400 

17,600 
21,700 
20,000 
20,000 
16,800 

14,900 
13,400 
12,400 
11,000 
14,900 

20,800 
17,600 
17,600 
17,600 
17,600 

20.800 
23,900 
21,700 
19,600 
17,600 


15,600 
14,900 
13,800 
13,100 
11,700 

10,700 
10,400 
10,000 
9,340 
9,020 

8,410 
7,830 
7,560 
7,280 
7,280 

7,020 
6,760 
6,510 
6,260 
6,260 

6,260 
6.020 
5,790 
5,790 
5,360 

6,570 
6,570 
5,670 
6,570 
5,670 
7,020 


6,760 
9,670 
10,000 
10,000 
8,410 

7,650 
7,280 
7^650 
7,880 
7,280 

9,020 
11,000 
9,340 
8.410 
8,410 

7.280 
7,020 
6.510 
6.610 
6,510 

6.510 
6.260 
6.020 
6,020 
6,790 

5,790 
6.570 
6,360 
5,360 
5.150 
6,150 


6.570 
6,020 
6,790 
6,790 
6,790 

7,280 
7,660 
6.760 
6,610 
7,020 

6.610 
6,260 
6.260 
6.020 
6,790 

5.360 
6,360 
7,280 
6,510 
6,260 

6,790 
6,790 
6,790 
5,670 
6.020 

6,790 
6.670 
6.670 


6,570 
6,570 
6,360 
6.670 
6,020 

5.790 
6,790 
6,670 
6,570 
6,670 

6,570 
6,670 
6,360 
6.020 
16,800 

16.800 
12,400 
11,700 
11,400 
8,410 

8,710 
11,000 
14.600 
14,500 
13,100 

10,700 
9,670 
8,710 
9.020 
10.400 
10,000 


9,340 
34,300 
67,600 
41,700 
28,100 

22,600 
20,000 
19,600 
16.800 
14,900 

14,500 
16,200 
17,200 
17,600 
14,500 

14,600 
16,800 
18,400 
19.200 
20,000 

18,000 
15,200 
13,400 
12,800 
12,400 

12,000 
12,400 
11,700 
11,700 
12,800 


11.000 
10.400 
10.000 
10,400 
11,000 

12.400 
14.200 
16.800 
16.000 
17,600 

16.400 
13.800 
13.100 
12,400 
12,800 

11,000 
10.400 
11,000 
13,100 
14,200 

13.400 
12.800 
12.400 
11,700 
12,800 

11,700 
11,000 
28,500 
20,800 
16,600 
13,100 


14.200 
13.800 
12,800 
11,700 
13,100 

16.600 
17,600 
15,600 
13,100 
11,400 

10,700 
10,400 
10,400 
10,700 
11,000 

12,400 
13,100 
11.700 
10,700 
10,000 

9,670 
9,670 
10,700 
11.400 
11,000 

9,670 
8,710 
8,410 
8,410 
9.670 


11,000 
13,100 
13,800 
14,600 
14,200 

12,800 
12,400 
10.400 
12,400 
10,000 

9.020 
7.650 
7,830 
7,830 
7,660 

11,700 
11,000 
9,340 
8,410 
9,090 

10,000 
11.700 
10,400 
9,670 
10^000 

10.000 
9.670 
0.020 
9.020 
8,710 

10,000 


10,400 
10,400 
11,000 
9,670 
8,710 

8,410 
9,020 
8,710 
8,410 
8,410 

9,020 
8,710 
7,830 
8,710 
9,670 

9,340 
9,670 
9.020 
8,410 
9,340 

10,000 
10,700 
11,000 
10.000 
10^000 

9.020 
8,710 
8,410 
8,120 
9,020 
8,710 


7,280 
7^020 
6,280 
6.  TOO 
7,00 

6,260 
6.300 
4.500 
4.760 
4,370 

4,190 

4,oao 

8,800 
3.800 
3,710 

8.800 
3,710 
3. 860 
3.800 
3,800 

3,860 
3.860 

4.090 
3,800 

3,420 
3,420 
2,900 
2,740 
2,740 


Nor.— Diaoharge  ascertained  as  ibUows:  Oct.  1  to  Nov.  3,  from  rating  carve  ftdrlv  wdl  defined  between 
6,000  and  40,000  second-feet;  Nov.  4  to  Sept.  25,  from  rating  curve  well  defined  between  8,000  and  20,000 
second^lBet;  Sept.  26-^.  from  rating  carve  well  defined  between  3,600  and  18,000  secondrfeet.  Oage  hetghts 
8<q>t.  8-25  subtly  doubtful,  as  water  was  standing  in  pools  at  gage;  determinations  of  discharge  baaed  on 
measurements  S^t.  8  and  14  and  corrections  to  gage  heights  found  applicable  on  those  dates. 


Monthly  dudiarge  of  Skagit  River  near  Sedro  Woolley,  Wash.,  for  the  year  ending  Sept. 

SO,  1915. 

[Drainage  area,  2,930  square  mUes.] 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximom. 


28,500 
38,300 
15.600 
11,000 

7,650 
16.800 
57.600 
23,500 
17,600 
14,500 
11,000 

7,280 


57,600 


Iffafmnin- 


6,110 
11,000 
5,360 
6,160 
6,360 
5.360 
9,340 
10,000 
8,410 
7,660 
7,830 
2,740 


2,740 


9,790 
20,600 
8,190 
7,270 
6,130 
8,930 
18,800 
13,400 
11,600 
10,400 
9,240 
4,440 


10,700 


Per 

square 
mile. 


3.34 
7.08 
2.80 
2.48 
2.00 
3.05 
6.42 
4.67 
8.96 
3.66 
3.16 
1.62 


8.66 


Run-oft. 


Depth  in 

Inches  on 

drainage 

area. 


8.86 
7.84 
8.23 
2.86 
2.18 
3.52 
7.16 
6.27 
4.42 
4.00 
8.63 
1.70 


«.76 


Total  In 
acre-feet. 


602,000 
1,230,000 
604,000 
447,000 
340,000 
640,000 
1,120;000 
824,000 
600,000 
640,000 
568.000 
264,000 


7,780,000 


Aooit- 
racy. 


B. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
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BTSTATTLK  ORXSX  HBAB  XABBLBM  OVNT,  WA8K. 

Location.— In  sec.  6,  T.  37  N.,  R.  13  E.  Willamette  meridian  (imBurveyed),  above 
Skagit  trail  bridge,  a  quarter  of  a  mile  above  mouth,  and  22}  miles  by  trail  north- 
east of  Marblemount,  in  Whatcom  Coimty;  below  all  tributaries. 

Drainaoe  area. — Not  measured. 

Records  available.— December  19,  1913,  to  November  14,  1915. 

Gaoe. — ^Vertical  staff  on  left  bank,  600  feet  above  Skagit  trail  bridge;  read  to  hun- 
dredths once  each  day,  for  which  record  is  published,  by  Henry  Soil. 

Discharge  measurements. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages.  Banks  not  subject  to  overjQow. 
Control,  75  feet  below  gage,  composed  of  large  boulders;  probi^ly  permanent. 
Stage  of  zero  flow,  gage  height  —0.2  foot  ±0.2  foot,  as  determined  February  20, 
1915. 

Extremes  of  discharge. — ^Maximum  stage  recorded,  October  1, 1914,  to  November 
14, 1915,  4<l50  feet  at  4.40  p.  m.  April  2  (discharge,  1,470  second-feet);  Tninim^im 
stage  recorded,  1.02  feet  January  28-29  (discharge,  26  second-feet). 

1913-1915:  Maximum  stage  recorded,  5.4  feet  at  8  a.  m.  January  6,  1914  (dis- 
charge, 1,800  second-feet);  minimum  stage  recorded  1.01  feet  at  8  a.  m.  February 
11-12, 1914  (discharge,  23.6  second-feet). 

Winter  flow.— Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — ^None. 

Regulation. — None. 

AccxTRACT. — Considerable  diurnal  fluctiiation  April  to  June.  Results  good,  but 
record  is  too  fragmentary  for  monthly  estimates,  except  December  to  April. 

Discharge  measiwements  of  Stetattle  Creek  near  Marblemount,   Wdsh,,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Madeby- 

Qage 
hei^t. 

Dte- 
charge. 

Date. 

Made  by- 

Gage 
heiSkt. 

Dls. 
charge. 

Feb.  20 

J.T.  Hartson... 

Feet. 
L35 
1.35 

aec.'ft. 
47.8 
47.3 

July  ao 
Sept.  10 

C.  G.  Paulsen 

Feet. 
L95 
1.21 

"\iS- 

ao 

do 

do 

35.0 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge,  in  second-feet,  o/SUtaUle  Creek  near  Marblemount,  Wash.,  from  Oct.  7, 

1914,  to  Nov.  14, 1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8q,t. 

1914-15. 
1 

945 

250 
190 
140 
110 
80 

63 
60 
55 

51 
47 

44 
44 

45 
45 
40 

34 
34 
34 
33 
33 

32 
31 
30 
29 
30 

30 
30 
30 
30 
30 
30 

33 
36 
60 
44 

41 

36 
36 
37 
39 
41 

50 
70 
51 
44 
42 

36 
35 
35 
34 
34 

32 
31 
30 
30 
30 

28 
28 
26 
26 
27 
30 

33 
28 
29 
30 
35 

44 

41 
27 
46 
48 

44 

42 
42 
40 
36 

36 
52 
55 

50 
46 

44 

42 
41 
41 
46 

44 

42 
44 

43 
43 
42 
57 
53 

51 
50 
49 
50 
52 

51 
49 
46 
126 
238 

182 
158 
148 
123 
137 

182 
238 
224 
158 
123 

102 
121 

92 
110 
114 

82 

523 
1,470 
602 
305 
254 

224 
209 
196 
123 
130 

160 
240 
209 
158 
137 

384 
238 
270 
288 

209 

163 
117 
119 
148 
158 

137 
117 
170 
182 
134 



86 

75 

187 

156 

238 

122 
119 
114 
114 

89 

102 
75 
86 

2 

137 
182 
289 

305 

3 



428 
945 

64 
63 

4 

5 

6 

254 
'  224' 

7 

48 

8 

44 

9 

128 

10 

63 

270 

97 

89 
94 
96 
102 
100 

80 

36 

11 

128 
909 

148 

'*i2i' 

238 

148 
119 
117 

34 

12 

X 

33 

13 

30 

14 

148 

15 

30 

16 

100 

158 
182 
121 

31 

17 

18 

78 

88 

44 

10 

288 

20 

132* 

128 

137 
119 
119 
119 
119 

110 
114 
86 
130 
133 
117 

21 

22 

182 

i58 
132 
133 
126 

116 
306 
288 
170 
126 
170 

"iTO* 
148 
102 

23 

24 

89 
79 

26 

89 

26 

27 

28 

29 

ao 

31 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1.. 

1915. 

451 
238 
209 
254 
209 

m 

100 
76 

i 

11.. 
12.. 
13.. 

1915. 

57 
63 
305 
109 
75 

53 

57 

324 

343 

575 

68 
69 

54 

: 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 

1915. 

137 
126 
110 
428 
123 

523 
498 
575 
324 
196 
815 

2 

3 

4 1  . 

14 

5 

15 

6 

44 
41 
38 
36 
34 

16.. 
17.. 
18.. 

7 

8 

28.. 
29.. 
30 

9 

19 

10 

20 

31.. 

Note.— Discharge  ascertained  from  a  rating  curve  well  defined  between  30  and  600  seoond-feet.  Db- 
charge  estimated,  for  lack  of  gage  readings,  by  hvdrographio  comparison  with  record  of  Skagit  River  at 
Reflector  Bar,  near  Marblemount,  Dec.  1-5  and  Apr.  10-12. 

Monthly  discharge  ofStetattle  Creek  near  Marblemount,  Wash.,  for  the  period  Dec,  1, 1914 

to  Apr.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre4Bet). 


Aoco- 
racy. 


December. 
January... 
February.. 
March..... 
April 


250 

70 

55 

238 

1,470 


29 
26 
38 
42 
117 


56.9 
37.2 
41.0 

106 

250 


3,500 
2,290 
2,280 
6,520 
15,400 


The  period. 


30,000 
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BAVK  BIVSB  AT  DA&BZBrQTOV,  WASH. 

Location.— In  the  SE.  i  sec.  24,  T.  32  N.,  R.  9  E.,  700  feet  above  suspenflion  foot- 
bridge half  a  mile  southeast  of  Darrington,  in  Snohomish  County,  2^  miles  below 
Clear  Creek,  and  23  miles  above  its  mouth. 

Dbainaoe  AREA. — ^293  square  miles  (measured  on  topographic  maps). 

Records  available.— June  15, 1914,  to  September  30, 1915. 

Gaob. — ^Vertical  staff  on  left  bank,  attached  to  log  crib,  700  feet  above  suspension 
bridge;  read  once  daily  to  half  tenths  by  Paul  Schmidt. 

Discharge  measurements. — ^Made  from  suspension  bridge  or  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  laige  boulders,  prac- 
tically permanent;  left  bank  high  and  not  subject  to  overflow;  right  bank  flat 
and  subject  to  overflow  at  extremely  high  stages.  Stage  of  zero  flow,  gage  height 
of  —1.7  feet,  dbO.  5  foot,  as  determined  September  7, 1915. 

Extremes  op  discharge. — Mayimum  stage  recorded  during  year  and  the  period 
1914-15,  8.47  feet  at  4.30  p.  m.  April  2  (discharge,  20,400  second-feet);  minimum 
stage  recorded,  0.78  foot  September  28-29,  1915  (discharge,  340  second-feet). 

Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 

Regulation  . — None. 

Accuracy. — Results  excellent  except  for  periods  of  extremely  high  and  low  water. 
Diurnal  fluctuation  practically  negligible. 

Discharge  measxtremenU  of  Sauk  River  at  Darrington,  Wash.,  during  191S-1915. 


Date. 

Made  by- 

height. 

Dis- 
charge. 

Date. 

Madeby- 

Gace 
height. 

Dis- 
charge. 

1913. 
Oct.  26 

James  E.  Stewart 

0.  L.  Parker 

Fat, 
2.78 

4.02 
2.39 

1.42 

1,420 

2,760 
1,110 

509 

1913. 
Mar.    2 
Apr.  15 
16 
June  13 
Sept.  6 

J,  T,  HAit»>p 

Feet. 
1.41 
3.09 
3.25 
2.46 
1.07 
1.02 

^"•4 

1914. 
May  13 
8ept.25 

1915. 
Mar.    1 

do 

do 

C.  0.  PMiliKn... 

1,660 

1,780 

1,160 

402 

I.L.ColUer 

do 

do 

J.  T.  Hartson 

389 

Daily  discharge,  in  second-fut,  of  Sauk  River  at  Darrington,  Wash.,  from  June  15, 1914, 

to  Sept.  SO,  1915. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July* 

Aug. 

Sept. 

1914. 
1 

4,420 
4,160 
3,670 
2,870 
2,540 

2,120 
2,390 
2.250 
2.250 
2,390 

2,540 
2,540 
2.390 
1,890 
1,800 

1,180 
1,110 
1,110 
1,110 
1,180 

1,110 
975 
975 
910 
850 

975 
975 
975 
975 
910 

564 

534 
501 
470 
487 

604 
521 
538 
555 
673 

618 
530 
490 
490 
573 

1914. 
16 

4.540 

3.360 
3,050 

3,450 
^250 
2.400 
2,540 
2,390 

2  250 
2  180 
2.120 
2,871 
3,671 

1,890 
1,780 
1,690 
1.600 
1,520 

1,430 
1,340 
1,260 
1,430 
1,340 

1,180 
1,180 
1,110 
1.010 
1,180 
1,180 

850 
860 
740 
860 
860 

790 
740 
690 
740 
690 

690 
690 
740 
690 
648 
595 

850 

2 

17 

975 

3 

18 

1,420 

4 

19 

3,240 

5 

20 

8,240 

0 

21 

2,120 

7 

i  22 

1,420 

g 

i23 : 

1,260 

9 

1  24 

1,110 

10. 

25 

1,110 
1,500 

11.. 

26 

12 

27 

1,420 

13     . 

28 

1,110 
975 

14 

29 

15 

4,970 

30 

975 

31 
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SURFACE  WATER  SUPPLY,  1916,  PART  XH — ^A. 


Daily  discharge,  in  tecond-feet,  of  Sauk  River  at  DarrfngUm,  Wash, ,  from  June  16, 1914t 
to  Sept.  SO,  1915— Continued. 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     ICay.   June.    July.    Aug.    S^vt. 


1914-15. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


850 
975 
1,110 
975 
850 

740 
740 
740 
600 
1,110 

1,600 
2,000 
1,420 
1,110 
1,040 

1,110 
2,120 
5,560 
4,970 
2,870 

2,120 
1,780 
1,500 
1,840 
1,260 

1,260 
1,110 
1,110 
1,110 
1,890 
1,680 


5,560 
460 
600 


1,680 
1,590 
1,420 
1,260 
1,260 

1,110 
975 
975 
910 
850 

790 
740 
740 
740 
600 

640 
640 
640 
618 
618 

618 
595 
672 
650 
550 

572 
595 
640 
618 
850 
1,040 


1,840 

1,340 

975 

910 

790 

740 
690 
740 
740 
975 

1,840 

1,040 

910 

790 

740 

600 
640 
640 
640 
640 

640 
595 
596 
672 
550 

530 
510 
610 
510 
510 
572 


010 
740 
600 
640 
850 

975 
910 
910 
910 


790 
740 
600 
640 
595 

595 
975 
850 
740 
640 

640 
640 
640 
640 
600 

640 
595 
572 


550 
580 
600 
640 

595 
595 
572 
572 
572 

560 

530 

975 

2,250 

3,450 

1,890 
1,600 
1,680 
1,340 
1,260 

1,340 
1,680 
1,800 
1,780 
1,420 

1,260 
1,110 
1,180 
1,340 
1,840 
1,180 


4,690 
20,600 
11,100 
5,200 
3,060 

2,540 
2,870 
2,250 
1,890 
1,680 

1,780 
2,120 
2,540 
1,780 
1,680 

1,890 
2,250 
2,250 
2,120 
2,000 

1,780 
1,590 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,600 
1,260 


1,180 
1,180 
1,180 
1,180 
1,260 

1,690 
1,780 
1,780 
2,000 
2,000 

1,780 
1,690 
1,420 
1,420 
1,260 

1,110 
1,260 
1,420 
1,690 
1,420 

1,340 
1,260 
1,180 
1,340 
1,420 

1,260 
1,690 
2,870 
2,000 
1,690 
1,690 


1,600 
1,420 
1,260 
1,420 
1,780 

2,250 
1,780 
1,420 
1,260 
1,110 

1,040 
1,040 
1,110 
1,110 
1,260 

1,260 

1,180 

1,110 

975 

975 

1,040 
1,110 
1,260 
1,110 
975 


850 

850 

975 

1,110 


1,840 
1,420 
1,420 
1,260 
1,260 

1,110 

1,260 

1,260 

975 

790 

740 
740 
850 
740 
1,040 

1,340 

1,110 

790 

910 

1,040 

1,260 
976 
850 
975 
975 

850 
850 
850 
790 
860 
910 


1,U0 

1,110 

910 

600 

975 

850 
740 
790 
740 
850 

790 
850 
850 
860 
860 

850 
740 
740 
910 
910 

1,040 

1,040 

975 

850 


740 
850 
740 
860 
740 
530 


£60 


640 
510 

418 
400 
640 
590 
452 

418 
400 
400 
386 
43S 

470 
468 


435 

435 
610 
435 


385 

S70 


840 

870 


Non.— Dladiarge  aaoertained  from  a  ratiiig  curve  well  defined  between  500  and  5,000  seoood-feet.  IH9- 
charge  7ane  16, 17, 19. 23, 27,  July  15. 18-21.  Sept.  1-3,  and  5-9, 1914,  and  Sept.  2, 1915,  interpolated:  that  for 
Sept.  4, 1914,  computed  from  an  estimated  gage  heigjit  during  period  when  water  had  receded  from  gafs. 

Monthly  disdiarge  of  Sauk  River  at  DarringUm,  Wash.,  for  the  years  ending  Sept.  SO, 

1914^15. 

[Drafaiage  area,  293  square  mUee.] 


Discharge  in  seoond-f eet. 

RoD-ofr. 

Month. 

Maximum. 

Uffifmnm. 

Mean. 

Per 
square 
mile. 

Depth  hi 

inches  on 

drainage 

area. 

Total  in 
acre^eet. 

AOOQ. 

racy. 

1914. 
June  15-30 

4,970 
4,420 
1,180 
3,240 

2,120 

1,040 

596 

470 

3,110 

2,010 

876 

1,020 

10.6 
6.86 
Z99 
3.48 

6.31 
7.91 
3.45 
3.88 

98,700 
124.000 
53,900 
60,700 

A. 

July 

A. 

August 

A. 

fleptemher 

aI 

The  period 

337,000 

1914-15. 
October 

5,560 

11,600 

1680 

1,340 

975 

3,460 

20,600 

2  870 

2,250 

1  420 

1,110 

640 

690 

1,420 

550 

510 

672 

530 

1,260 

1,110 

850 

740 

530 

340 

1,570 

8  820 

841 

739 
1,190 
3,030 
1,510 
1,220 
1,020 
844 
440 

5.36 
13.0 
2.87 
2.58 
Z52 
4.06 

ia3 

5.15 
4.16 
3.48 
Z88 
L53 

6.18 
14.60 
3.81 
2.97 
Z62 
4.68 
11.49 
5.94 
4.64 
4.01 
3.32 
L71 

96,600 
227,000 
61,700 
46,400 
41,000 
73,200 
180,000 
92,800 

62,700 
61,900 
26,700 

A. 

November 

B. 

PMember r 

A. 

January 

A. 

FetaruM*v 

A. 

Uv^    ................ 

A. 

AprO 

B. 

fiS?!::::::::::::::::;::.... 

A. 

June.. 

A. 

July 

A. 

August 

A. 

bI 

The  year 

20,600 

340 

1,410 

4.81 

65.87 

1,020,000 
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L4SB  WEAR  OOVOSSTX,  WASH. 

Location  .—At  United  States  fish  hatchery  at  Baker  Lake,  14  miles  northeast  of  Con- 
crete, in  Whatcom  County. 

Drainagb  area. — ^Not  measured. 

Rbcords  availablb.— October  2,  1910,  to  October  31,  1915,  when  station  was  dis- 
continued. 

Gaob. — Vertical  st^  fastened  to  pile  at  boathouse:  read  to  tenths  daily  by  C.  D. 
Ryan« 

ExTRBMES  OF  8TAGB.— Maximum  stage  recorded  during  October  1, 1914,  to  October 
31, 1915, 10.9  feet,  October  27, 1915;  minimum  stage  recorded,  1.5  feet  September 
9-11. 

1910-1915:  Maximum  stage  recorded,  14.0  feet  January  6, 1914;  minimum  stage 
recorded,  0.6  foot  February  3-28, 1914. 

Winter  flow. — Ice  occasionally  forms  on  lake. 

Regulation.— None. 

Cooperation. — Record  furnished  by  the  United  States  Bureau  of  Fisheries. 

Daily  gage  height^  in  feet ,  of  Baker  Lake  near  Concrete,  Woih.^for  the  period  Oct.  1, 1914, 

to  Oct,  SI,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug*. 

Sept. 

Oct 

1 

2 

5.0 
4.5 
4.0 
3.8 
8.0 

3.5 
3.4 
3.3 
8.3 
3.3 

8.4 
5.0 
4.8 
4.6 
4.3 

4.6 
5.0 
8.0 
7.5 
7.0 

7.0 
8.5 
5.0 
5.0 
5.0 

4.0 
4.7 
4.5 
4.5 
6.0 
6.5 

8.0 
10.0 
8.8 
8.0 
7.0 

7.0 
6.8 
7.0 
7.5 
8.0 

8.0 
7.0 
6.0 
6.0 
5.6 

5.0 
5.0 
5.0 
4.5 
4.3 

3.0 
8.8 
4.0 
4.5 
5.0 

5.2 
5.5 
54 
4.8 
4.5 

4.0 
8.8 
8.5 
3.0 
8.0 

8.0 
8.0 
8.0 
2.8 
i7 

2.5 
2.3 
2.1 
2.0 
1.9 

1.0 
1.8 
L7 
L7 
1.7 

L7 
1.7 
1.7 
1.7 
L7 

1.7 
1.7 
1.8 
1.8 
LO 
2.0 

2.2 
Z4 
Z5 
i7 
2.0 

3.0 
8.5 
8.4 
8.2 
8.0 

8.0 
3.0 
3.0 
2.0 
2.8 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.0 
2.0 

LO 
LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
ZO 
2.2 
2.3 
2.Z 

2.8 
2.2 
2.A 
%Z 
2.3 

2.3 
%6 
2.7 
8.0 
8.0 

2.8 
2.7 
Z5 
2.3 
2.3 

2.3 
2.2 

2.0 

ZO 
2.0 
2.0 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
3.0 
5.0 

4.5 
4.2 
4.0 
3.8 
8.6 

4.0 
4.6 
5.0 
5.0 
4.5 

4.3 
4.0 
8.7 
8.5 
4.0 
4.2 

3.0 

lao 

10.5 
7.0 
5.0 

4.0 
4.3 
4.5 
4.5 
4.5 

4.3 
4.1 
3.8 
3.5 
3.5 

8.5 
3.5 
8.0 
4.8 
4.8 

4.5 
4.3 
4-0 
8.8 
3.5 

8.5 
8.5 
8.5 
8.5 
8.5 

3.1 
8.0 
2.7 
2.6 
2.5 

2.5 
2.5 
3.0 
8.5 
3.8 

4.0 
4.2 
4.2 
4.2 
44 

**i*5* 

4.0 
3.8 
3.5 
8.4 
3.2 

8.0 
8.0 
8.0 
8.0 
4.0 
6.0 

5.5 
5.0 
4.4 
3.0 
4.0 

4.5 
5.0 
4.0 

3.0 
8.8 
3.5 
3.3 

3.3 
3.4 
3.8 
3.6 
3.2 

3.0 
8.2 
8.5 
3.0 
4.0 

4.2 
4.4 
4.5 
4.5 
4.4 

4.1 
8.8 
3.5 
3.8 
3.2 

8.0 
2.8 
2.8 
%9 
3.1 

4.2 
8.5 
8.2 
3.8 
3.4 

3.7 
3.7 
8.6 
3.5 
8.5 

3.5 
3.5 
8.6 
8.5 
8.5 
8.4 

8.6 
3.7 
3.7 
3.7 
3.6 

3.5 
8.2 
3.0 
2.8 
2.6 

2.6 
2.6 
2.6 
X6 
2.4 

2.3 
2.1 
2.0 
2.0 
2.0 

2.0 
XO 
2.0 
2.0 
2.0 

2.1 
2.3 
2.3 
2.3 
2.3 
2.Z 

2.2 
2.1 
2.0 
LO 
LO 

LO 
LO 
L8 
L5 
L5 

L5 
L6 
L7 
L7 
L7 

L7 
L7 
L7 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
XO 
2.2 
2.0 
2.0 

2.0 
LO 

3 

1.0 

4 

1.0 

5 

2.2 

6 

2.4 

7 

2.8 

s 

3.0 

0 

3.5 

10 

4.0 

11 

4.1 

12 

4.1 

13 

4.0 

14 

4.0 

15 

3.0 

IS 

3.8 

17 

8.5 

18 

8.4 

19 

8.6 

20 

3.8 

21 

4.0 

22 

4.6 

23 

6.0 

24 

5.5 

25 

6.0 

26  

7.5 

27 

lao 

28  

0.0 

20 

7.3 

30 

5.0 

31 

5.2 

Note.— Mean  height  for  year  ending  Sept.  30, 1915, 3.44  feet. 
106921*>— 18— W8P  412 7 
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SUBFACE  WATBB  SUPPLY,  1915,  PABT  XH — H. 


BAKEA  BIVEB  BBLOW  AVBEBSOV  C&IBS.  ITSAK  COVOSSTX,  WASH. 

Location.— In  the  8E.  }  sec.  80,  T.  37  N.,  R.  9  E.,  350  feet  below  Andenon  Creek, 
one-fourth  mile  above  the  Baker  River  ranger  station,  and  11  miles  above  Con- 
crete, in  Skagit  County. 

Drainagb  abba.— 184  square  miles  (measured  on  topographic  maps). 

Rbcords  available. — September  10, 1910,  to  September  30,  1915. 

Gaoe. — Since  September  24, 1915,  Stevens  water-stage  recorder  on  left  bank,  350  feet 
below  Anderson  Creek.  From  September  10  to  November  19, 1910,  vertical  staff 
at  trail  bridge  one-eighth  mile  above  Anderson  Creek.  Readings  on  this  gage 
have  been  reduced  to  datum  of  gage  installed  October  22, 1910,  by  means  of  a 
relation  curve.  October  22,  1910,  to  September  4,  1913,  vertical  and  inclined 
staff  gage  on  left  bank,  30  feet  above  present  gage.  September  21 ,  1913,  to  Septem- 
ber 23, 1915,  an  incUned  and  two  vertical  sections  at  practically  the  same  site  as 
gages  previously  used  but  at  different  datum.  Water-stage  recorder  is  referred 
to  datum  of  the  staff  gage  last  used,  but  the  slight  change  in  location  materially 
affected  the  rating. 

DiscHABOB  MBA8URBMBNT8.— Made  from  a  cable  300  feet  above  the  gage. 

Channel  and  control. — Stream  bed  composed  of  boulders  and  gravel  over  bedrock; 
not  likely  to  shift  except  during  extreme  floods.  Right  bank  high  and  rocky;  left 
bank  faitly  high  and  wooded,  subject  to  overflow  at  about  gage  height  11  feet. 

Extremes  of  disoharob.— Maximum  stage  recorded  during  year,  9.6  feet  at  5  p.  m. 
April  2  (dischaige,  17,700  second-feet);  minimum  stage  recorded,  2.63  feet  at 
5  p.  m.  January  29  (dischaige,  554  second-feet). 

1910-1915:  Maximum  stage  recorded  12.6  feet  ^  3  p.  m.  January  6,  1914  (dis- 
charge, 30,200  second-feet);  minimum  stage  recorded,  2.6  feet  February  27  and 
March  1,  1911  (dischaige,  410  second-feet). 

Winter  flow.— Stage<iischaige  relation  not  affected  by  ice. 

AccuRACT.— Results  good.  Considerable  diurnal  fluctuation  June  to  September. 
Frequent  gaps  in  gage-height  record. 

Cooperation.— Gage-height  record  furnished  by  United  States  Forest  Service. 

Discharge  measuremenU  of  Baker  River  below  Anderson  Creeh,  near  Concrete,  TFoM., 
(hiring  the  year  ending  Sept,  SO,  1915. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dia- 
diarfe. 

Jan.    7 

T,  T.  rolHw 

FeeL 
3.34 

3.56 
3.03 
3.15 
4.43 

••IS 

814 
1,830 

June  16 

C.O.Paulaen 

Parker  and  Paulsen. . . . 
Paulsen  and  Parker. . . . 
CO.  Paulsen 

4.46 
4.18 
3.97 
3.73 
3.03 

^4. 

Feb.  34 

do 

J.  T.  Hartson 

584 

2S 

do 

June  15 

0.  O.  Faulmn 

.....do 

735 

1  Oage  height  11.1  feet  used  for  computing  discharge,  1.5  feet  being  difference  between  gage  readings  by 
observer  at  13.0  feet,  and  stage  determined  from  gage  rated  by  meter  measoremeots;  siqwrsedea  maTinmm 
publisbed  in  Water-Supply  Paper  993, 
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Daily  diaduarge,  in  Moomdrfui,  of  Baker  River  helow  Andermm  Creek,  near  Concrete,  Wash,, 
for  the  year  ending  Sept,  SO,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


fuly. 


Aug. 


Sept. 


1. 
2 
3. 
4 
5 

6 

7. 
8. 
9 
10. 

11. 
12. 
13 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 

ao 

31 


1,270 
1,350 
1,270 
1,220 
1,180 

1,180 

1,090 

1,040 

997 

953 

910 
2,960 
1,710 
1,510 
1,610 

1,730 
3,300 
3,960 
4,700 
8,120 

2,130 
1,820 
1,520 
1,440 
1,440 

1,440 
1,440 
1,350 
1,350 
8,860 
1,460 


8,120 
6,260 
4,700 
5,440 
3,900 

2,870 
2,260 
2,260 
2,640 
2,130 

3»480 
2,370 
2,260 
2,250 
1,620 

1,350 

i,3n 

1,440 
1,440 
2,030 

3,370 
2,020 
2,250 
2,790 
2,520 

3,300 
2,640 
3,500 
2,130 
1,710 


1,530 
1,400 
1,280 
1,160 
1,040 

1,040 

1,040 

944 

847 

787 

730 
730 
676 
676 
676 

660 
660 
625 
601 
601 


577 
564 
564 
564 

554 

577 
677 
577 
625 
676 


1,040 

910 

1,740 

780 

1530 

780 

1,190 

780 

975 

786 

910 

1,040 

847 

910 

1,120 

847 

975 

1,040 

975 

975 

1,440 

1,270 

1,040 

975 

910 

787 
730 
730 
730 
730 

076 
676 
676 
636 
601 

577 
677 
577 
654 
564 
676 


926 
877 
828 
779 
730 

730 

1,190 

1,040 

975 

910 

847 
787 
730 
730 

847 

730 
730 
730 


730 
676 
676 
847 
804 

763 
719 
676 
676 
730 

676 

676 

676 

1,990 

3,300 

8,130 
1,710 
1,710 
1,440 
1,710 

1,810 
1,910 
3,350 
1.910 
1,530 

1,270 
1,230 
1.190 
1,350 
1,380 
1,370 


6,180 
17,200 
14,300 
4,480 
3,950 

3,370 
2,500 
2,020 
1,6» 
1,520 

2,010 
2,500 
2,370 
1,910 
1,910 

2,250 
2,130 
3,790 
3,640 
3,130 

1,810 
1,440 
1,440 
1,350 
1,350 

1,440 
1,350 
1,440 
1440 
1,370 


1,130 
1,160 
1,190 
1,520 
1,910 

3,300 
3,500 
3,370 
3,350 
3,500 

1,910 
1,910 
1,630 
1,810 
1,620 

1,440 
1,440 
1,910 
2,130 
2,130 

1,900 
1,670 
1,440 
1,710 
1,710 

2,500 
3,300 
4,480 
2,250 
1,910 
2,250 


3,370 
3,130 
1,910 
3,350 
3,960 

3,660 
3,370 
1,910 
1,530 
1,630 

1,530 
1,530 
1,530 
1,810 
1,810 

1,910 
1,810 
1,710 
1,440 
1,480 

1,650 
1,600 
1,660 
1,710 
1,440 

1,350 
1,370 
1,190 
1,810 
3,380 


500 

640 
640 
600 

3;3S0 

130 
030 
130 
810 
440 

270 
270 
190 
190 
710 

810 
620 
520 
810 
020 

960 
910 
350 
790 
810 

810 
810 
710 
710 
710 
810 


1,710 
1,620 
1,520 
1,440 
1,810 

1,810 
1,630 
1,620 
1.850 
1,710 

1,630 
1,520 
1,810 
1,910 
1,860 

1,810 
1,810 
1,440 
2,250 
2,500 

3,360 
3,500 
3250 
2,130 
2,030 

1,910 
2,020 
1,830 
1,630 
1,480 
1,350 


1,430 
1,480 
1,550 
1,620 
1,040 

847 
847 
847 
847 
730 

676 
730 
601 
577 
635 

787 
910 
1,040 
847 
910 

910 
910 
910 


745 
606 
670 
670 
670 


Non.— DIsduvge  ascertained  as  follows:  Oct.  1  to  Sept.  33,  from  a  rating  curve  well  defined  between 
700  and  8,000  secood-feet,  applicable  to  readings  on  staff  gage;  Sept.  33  to  30,  from  a  rating  curve  well  de- 
fined throughout,  M>plicable  lo  readings  from  water-stage  recorder;  Mar.  5-7. 14, 37,  Apr.  11,  May  3, 6, 15, 21, 
22, 26,  June  6, 17, 20-33, 27,  July  21, 23,  Au£.  1, 2, 11, 28. 30,  Sept.  1-3,  and  74,  bv  interpolatiaa.  Discharge 
estimated  by  hydrognmhic  comparison  with  record  of  Baker  River  at  Ckxiorete,  Oct.  4-7,  9-10, 14-16, 18, 
22, 25, 81,  Nov.  5, 14, 25,  Dec.  2-4, 8, 14, 21,  Jan.  2-3, 30,  Feb.  1-5, 11-14, 28. 

Monthly  discharge  of  Baker  River  helow  Anderson  Creek,  Concrete,  Wash,,  for  the  year 

ending  Sept.  SO,  1915, 

(Drainage  area,  184  square  miles.] 


Month. 


Ootobar 

November 

December 

January 

February 

March 

^:::::::::: 

June 

July 

August 

September. ... 

The  year 


Discharge  In  second-feet. 


MftTimiim. 


4.700 
8,120 
1,530 
1,740 
1,190 
3,300 
17,200 
4.480 
2,960 
2,790 
2,500 
1,020 


17,200 


Minimum. 


910 

1,350 

554 

564 

730 
676 
1,270 
1,120 
1,190 
1,190 
1,350 
507 


554 


1,810 

3,800 

777 

884 

856 

1,300 

3,040 

1,990 

1,800 

1,900 

1,810 


1,660 


Per 
square 
mile. 


9.84 
15.3 
4.33 
4.80 
4.66 
7.07 
16.5 

ia8 

9.78 
10.3 
9.84 
4.85 


9.03 


Run-off. 


Drathin 
inches  on 
drainage 


11.34 
16.96 
4.96 
6.53 
4.84 
&15 
1&41 
12.45 

ia9i 

11.87 
11.34 
5.41 


122.07 


Total  in 
acre4Bet. 


111,000 
167,000 
47,800 
54,400 
47,500 
79,900 
181,000 
123,000 
107,000 
117,000 
111,000 
53,100 


1,200,000 


Accu- 
racy. 


Digitized  by 


Google 


100 


SUBFACE  WATBB  SUPPLY,  1915,  PAET  XH — A. 


BAXBB  BIVE&  AT  COVCBETX,  WASH. 

Location.— In  the  NW.  J  sec.  11,  T.  35  N.,  R.  8  E.,  at  highway  bridge  at  Concrete, 
in  Skagit  County,  one-fourth  mile  above  mouth. 

Drainage  area. — ^270  square  miles  (measured  on  topographic  map). 

Records  available. — September  11,  1910,  to  March  4,  1915,  when  station  was  dis- 
continued. 

Gaoe. — Inclined  and  vertical  staff  on  left  bank,  150  feet  below  the  bridge;  read  once 
daily  to  hundredths  by  Isaac  Kvamo. 

Discharge  measurements.— Made  from  highway  bridge  ot  from  cable  300  feet 
above  the  bridge. 

Channel  and  control.— Loose  sand,  gravel,  and  small  boulders;  shifting  frequ^tly. 
Banks  high;  not  subject  to  overflow.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  October  1,  1914,  to  March 
4,  1915,  6.4  feet  at  1.30  p.  m.  November  1  (dischaige,  8,950  second-feet);  mini- 
mum*stage  recorded,  1.67  feet  at  1.30  p.  m.  December  24  (dischaige,  652  second- 
feet). 

1910-1915:  Maximum  stage  recorded,  11.5  feet  at  1  p.  m.  January  6,  1914 
(dischaige,  24,500  second-feet),  observer  failed  to  get  peak  about  6  p.  m.  (dis- 
charge about  31,000  second-feet);  minimum  stage  recorded,  2.18  feet  at  1  p.  m. 
January  22-23,  1913  (discharge,  634  second-feet). 

Winter  flow. — Stage-dischaige  relation  not  affected  by  ice. 

Regulation. — Natural  storage  in  Baker  Lake. 

Accuracy. — Results  good.  Conditions  for  measurement  &dr.  Diurnal  fluctuation 
small. 

Discharge  measurements  of  Baker  River  at  ConersUt  Wash.,  during  the  period  Oct.  /,  1924^ 

to  Mar,  4f  1915. 


Date. 

Made  by— 

Oarn 

charge. 

Jan.     9 

I.  L.ColUer 

Feet. 

a  18 
2.10 

1.580 

Feb.  22 

J.  T.  Hartson. 

1,060 

23 

....do .'. 

963 

Daily  discharge,  in  aecond-feet,  of  Baker  River  at  Concrete,  Wash,,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Har. 

Day. 

Oct.   Nov. 

Dec. 

Jan. 

Feb. 

liar. 

1 

1,560 
1,800 
1,500 
1,300 
1,260 

1,260 
1,260 
1,170 
1,260 
1,260 

1,260 
3,380 
2,250 
1,780 
1,780 

8,050 
0,900 
5,150 
0,430 
5,150 

8,710 
2,780 
2,640 
3,220 
2,510 

2,780 
2,610 
3,070 
3,070 
1,780 

2,380 
1  780 
1,670 
1,560 
1,460 

1,360 
1,260 
1200 
1,170 
1,170 

090 
910 
830 
830 

1,260 
2,130 
2,010 
1,560 
1,460 

1,460 
1,460 
1,670 
1,466 
1,560 

1,890 
1890 
1,890 
2,130 
1  780 

1,170 
894 
010 
910 
910 

990 
1,080 
1,060 
1,360 
1,260 

1,260 

1,170 

1,040 

990 

910 

910 

870 

838 

1,170 

16 

2,010  1,780 
8,890  1,670 
6,150  1  360 
6,430  1,670 
4,070  2,780 

2, TOO*  2,640 
2,2S0  2,640 
1,890^  2,610 
1  780  2  MO 

880 
750 
750 
712 
675 

676 
675 
675 
652 
701 

760 
750 
750 
750 
750 
830 

1,170 
1,060 

990 
960 

910 
870 
880 
830 
790 

760 
750 
750 
750 
720 

910 
1,600 
1860 
1,260 
i;080 

1,080 

1,040 

990 

910 

990 

060 
910 
910 

2 

17 

3 

18 

4 

19 

5 

ao 

6 

21 

7 

22 

8 

23 

0 

34 

10 

25 

1,670 

1,670 
1,670 
1,670 
1,560 
3,070 
2,010 

3,220 
8,070 
3,070 
2,250 

11 

96 

12 

27 

13 

28 

14 

29 

15 

30 

31 

790 



NoTK.— Discharge  ascertained  from  a  rating  curve  well  defined  between  900  and  3,000  leoond-feet.    I>ml 
25^  gige  not  read;  discharge  interpolated. 
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Monthly  diicharge  of  Baker  River  at  Concrete,  Wash.,  for  the  period  Oct.  i,  1914,  to  Mar. 

4,  2915, 

[Drainage  area,  270  aquara  mllaa.) 


Discharge  in  seoond-fBat. 

Run-off. 

Month. 

Mazimom. 

— 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October 

6,430 
8,060 
2380 
2  130 
1560 
i;i70 

1,170 

1360 

'662 

720 
804 
838 

2,100 
3260 
1,010 
1280 
1,070 
'947 

8.11 

ai 

8.74 
4.74 
8.06 
8.51 

0.35 
13.50 
4.31 
5.46 
4.12 
.52 

135,000 
104,000 
62,100 
78,700 
50,400 
7,510 

B. 

November 

B. 

Pecember 

B. 

January . . 

B. 

February 

B. 

IfarrhM     . 

B. 

The  period 

537,000 

T7PPB&  00LT7HBIA  BIVSB  BASIN. 
KOOTBNAZ  BIVBS  AT  LZBBY,  MOHT. 

LooATiON.— In  sec.  3,  T.  30  N.,  R.  31 W.,  at  highway  bridge  opposite  Great  Northern 

Railway  station  at  Libby,  in  Lincoki  County. 
Drainagb  area. — 11,000  square  miles. 

Rboobds  available.— October  13,  1910,  to  September  30, 1915. 
Qaob. — Chain  gage  in  left  span  of  highway  bridge;  prior  to  completion  of  bridge  a 

temporary  staff  gage  fastened  to  an  old  stump,  on  the  right  bank  at  the  lower  side 

of  the  bridge.    In  February,  1913,  gage  datum  was  lowered  2  feet;  all  readings 

prior  to  change  reduced  to  new  datum. 
DiscHAROB  MBA8URBMBNT8. — ^Mado  from  bridge;  before  erection  of  bridge,  from  ferry 

cable. 
Channbl  and  control. — Channel  permanent;  broken  by  two  piers.    Bed  of  stream 

composed  of  small  rocks;  current  fairly  swift  and  uniformly  distributed. 
ExTRBMBS  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  9.2  feet  June  27- 

28  (discharge,  34,000  second-feet);  minimum  discharge,  January  26,  1915,  esti- 
mated at  2,500  second-feet. 

1910-1915:  Maximum  stage  rec<^ed,  14.3  feet  June  4,  1913  (discharge,  77,300 

aecond-feet);  mmimum  stage  recofded,  1.4  feet  February  7,  1914  (discharge, 

1,690  second-feet). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice.    Flow  estimated 

from  records  of  precipitation  and  temperature  and  hydrographic  comparison 

with  other  streams. 
DiVBRSiONB.— None  of  importance. 
AcouRACT. — Results  excellent  except  for  periods  in  which  stage-discharge  relation 

was  affected  by  ice. 
Cooperation. — Gage-height  record  fumiahed  by  United  States  Forest  Service. 
No  dischaige  measurements  made  during  the  year. 
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Daily  diicharge,  in  nectrnd-feet^  of  Kootenai  River  at  Libby^  Mont,^  for  the  year  ending 

Sept,  SO,  1915, 


Day. 


Oct. 


Nov. 


Dee. 


IWBL, 


Feb. 


liar. 


Apr. 


Mty. 


June. 


July. 


Aug. 


SepC 


1. 
3. 
8. 
4. 
5. 

0. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
30. 

31. 
33. 
23. 
34. 
35. 

35. 
37. 
38. 
39. 
80. 
31. 


8,570 
8«330 
8,330 
8,400 
8,570 

8,330 
7,890 
7,560 
7,560 
7,560 

7,660 
7,560 
7,560 
7,560 
7,560 

7,660 
7,890 
8,570 
8,570 
9,380 

9,660 
9,380 
8,570 
7,880 
7,730 

7,560 
7,560 
7,330 
7,330 
7,330 
7,680 


8,180 
8,570 
13,800 
13,000 
11,600 

13,000 
13,400 
11,300 
10,000 
9,380 

8,920 
9,380 
9,650 
9,650 
8,570 


5'S2 
5,970 

5,970 

6,670 

5,670 

6,370 
5,370 
4,800 

5,080 
8,780 

8,560 
3,780 


4,000 
8.700 
3,430 

8,660 
8,550 
3,230 
8,360 
3,360 

8,380 
8,140 
8,000 
8,000 
8,130 

3,060 
3,840 
3,620 
2,730 
2,630 

3,600 
3,650 
3,650 
3,680 
3,650 
2,580 


3,580 
3,620 
3,970 
8,060 
8,060 

8,000 
3,060 
3,800 
3,840 
3,940 

3,940 
3.840 
3,890 
3,730 
3,580 

3,630 
3,530 
3,650 
3,780 
8,840 

9,810 
3,650 
3,730 
3,840 
3,630 

3,650 
3,780 
3,760 


3,730 
3,780 
3,630 
3,630 
3,650 

3,680 
3,650 
2,730 
3,660 
3,650 

3,630 
3,680 
3,780 
3,930 
8,060 

3,880 
8,560 
8,550 
8,780 
8,780 

4,030 
4,030 
4,530 
6,080 
5,370 

5,080 
4,800 
4,530 
4,530 
4,530 
4,530 


4,530 
4,800 
5,370 
6,600 
6,910 

7,330 
7,560 
7,560 
7,230 
7,230 

7,380 
7,330 
8,330 
9,650 
10,400 

11,300 
13,400 
14,600 
17,300 
19,800 

20,800 
19,800 
17,800 
15,900 
14,100 

13,700 
13,300 
13,700 
13,300 
14,600 


16,800 
30,800 
31,900 
30,800 
18,700 

17,300 
16,800 
17,300 
20,800 
34,100 

37,600 
36,400 
34,100 
31,900 
31,900 

30,800 
19,860 
17,800 
17,800 
16,400 

16,400 
15,900 
16,400 
17,800 
18,700 

16,400 
18,700 
18.300 
18,700 
19,800 
20,800 


19.800 
19,300 
30,300 
30.300 
19,800 

30,800 
30,300 
30,800 
31,300 
30,800 

19,300 
17.300 
15,900 
15,900 
16,400 

17,800 
18,300 
10,800 
20,800 
20,600 

30,300 
19,800 
19,800 
19,800 
20,300 

33,400 
34,000 
84,000; 
80,100 
38,800  I 

■ I 


38,800 
37,600 
37,000 
34,700 
38,800 

34,900 
33.000 
33,000 
33,400 
31,300 

20,800 
19,800 
17,800 
16,800 
16,800 

17,800 
19,800 
20,800 
30,800 
30,300 

19,800 
18,700 
18,700 
18,300 
18,300 

16,800 
16,800 
16,800 
17.300 
17,800 
17,300 


16,900 
U,900 
15,900 
15.400 
15,000 

14,600 
13.700 
13.800 
13,800 
13,400 

13,400 
13,000 
11,600 
11,200 
11,200 

11,200 
10,800 
10,800 
10,400 
10,400 

10,400 
10,200 
10,000 
10,000 
10,000 

9.650 
9.280 
9.280 
9,280 
8,920 
8,920 


8,990 
8,570 
8,330 
7.800 
7,500 

7,500 
7,500 
7,500 
7,500 
7,500 

7,  no 

6.910 
6,910 
6,500 
6,500 

6,980 
6.380 
6.970 
5,970 
5,970 

5,970 
5,970 
5,970 
5,970 
6,380 

6,380 
6.280 
6,380 
6,280 
6,380 


affected  by  ice  Dec.  13  to  Jan.  7;  < 


Note.— Diacharge  Oct.  1  to  Dec.  12,  and  Mar.  16  to  Sept.  30,  determined  from  a  rating  curve  weD  defined 
between  3,400  and  3&000  secand-ieet,  and  fiilrly  well  defined  above  35,000  second-feet    Discbarge  relatloD 
.     ^  ....       B  estimated  as  follows,  from  oUmatic  records  and  by  comparison 

.    ...^ ^ «.._.^«__.  ..«^  «-_,_^j^^jjip^ 

\  Dec. 

«w  ipv  ««ua.  f  ,  -s,v\nf  ^^k»viu«A-'iwi'.      x^i^iHM^o  tfou.  o  »w  «aa*  •  av  wim»uluuo\a  tivw^^  (vcmaui^o  wu  awnOT  gage,  WDerO 

diseharn  relatlan  was  not  affected  by  ice,  by  means  of  curve  of  relation  obtained  during  open  water.  Dl9> 
charge  mterpolated,  for  lack  of  gage  readings,  Oct.  4,  35,  31;  Nov.  1,  8,  36;  June  30,  July  6,  Aug.  32,  and 
Sept.  19. 


Monthly  ditcharge  of  Kootenai  River  at  Libhy,  Mont. ,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-flBet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
aae4eet). 


Aeeo- 

racy. 


October.... 
November.. 
December.. 
January.... 
Februfllry.-- 
March 

June 

July 

August 

September.. 


The  year. 


9,650 
12,800 
6,280 


3,060 
5,370 
30.800 
27,600 
34.000 
38,800 
15,900 
8,920 


34,000 


7,380 

6,280 


2,500 
2,530 
2,630 
4,530 
15,900 
15,900 
16,800 
8.930 
5,970 


8,000 

8,570 

4,370 

3,370 

3,790 

8,540 

11,800 

19,600 

31,300 

30,600 

11,700 

6,840 


499,000 

510,000 

368,000 

3n,000 

155,000 

318,000 

673,000 

1,310.000 

1,360,000 

1,370,000 

719,000 

407.000 


10,200 


A. 
A. 
D. 
C. 
C. 
B. 
A. 
A. 
A. 

i: 

A. 


7,380.000  , 
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OALULRAM  OBSBX  AT  TBOT,  XOHT. 

Location.— In  sec.  13,  T.  31  N.,  R.  34  W.»  at  hi^^way  bridge  one-fourth  mile  south- 
east of  Troy,  in  Lincoln  County. 

Drainage  area.— Not  measured. 

Rboords  available.— June  11, 1911,  to  September  30, 1915. 

Gage.— Vertical  staff  attached  to  the  rig^t  abutment  of  bridge;  read  at  irregnlar 
intervals  by  H.  L.  Baker,  an  employee  of  the  United  States  F<»est  Service.  On 
May  24, 1913,  gage  was  washed  out  and  not  replaced  until  October  12, 1913,  when 
datum  was  lowered  1.60  feet  to  avoid  minus-sign  readings. 

Discharge  measurements. — ^Made  by  wading  or  from  bridge. 

Channel  and  control. — Bed  of  stream  composed  of  small  rocks  and  gravel;  may 
shift  at  high  stages.    Banks  are  low  but  not  subject  to  overflow. 

Extremes  of  discharge  .—Maximum  stage  recorded  during  year,  2.30  feet  at  10 
a.  m.  April  17;  minimum  stage  recorded,  0.30  foot  October  2, 1914,  August  20  and 
27,  September  7,  14,  and  25,  1915. 

1911-1915:  Maximum  stage  rec<^ed,  3.7  feet  May  9  and  15,  1912  (discharge, 
1,300  second-feet);  minimum  dischaige,  October  -29-31,  1911,  estimated  at  12 
second-feet.    Records  fragmentary. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  observatioiis  dis- 
continued during  winter. 

Diversions. — None. 

Regulation. — None. 

Cooperation.— Gage-hei^t  record  furnished  by  United  States  Forest  Service. 

No  dischaige  measurements  made  during  the  year,  and  sufficient  measure- 
ments have  not  been  obtained  to  develop  a  rating  curve. 

Daily  gage  height^  in  feet,  of -Callahan  Creek  near  Troy,  Mont.,  for  the  year  ending  Sept, 

SO,  1915, 


Day. 

Oct. 

Nov. 

Jan. 

Mar. 

Apr. 

May. 

TlUM. 

July. 

Aug. 

Sept 

1 

0.35 
.30 

L40 

0.46 

2 

1.10 

s 

1.90 

Lse 

0.80 

4 

5 

L26 

6 

LOO 

.60 
.76 

7 

.36 

a30 

8 

LIO 
L15 

LOO 

0 

L60 
1.56 

L66 

1.80 
LOO 

10 

.76 

11 

12 

1.80 

.70 
.70 

13 

.60 

14 

.90 

.80 

1ft 

66 

IS 

.46 

1.80 

L66 
1.00 

17 

2.28 

18 : 

.80 
.76 

19 

.30 

20 

21 

.70 

.00 

22 

.66 

.86 

23 

.60 

24 

25 

L45 

.66 

.30 

26 

27 

•  75 

L40 
1.66 

L20 

.60 

.30 

28 

20 



LOO 

.60 

30 

1.30 

.30 

31 
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TAAK  BXVXS  VSAB  TaOY,  MOVT. 

Location  .—Near  north  line  of  T.  32  N.,  R.  84  W.,  at  highway  bridge  near  mouth  of 
the  stream,  about  10  miles  northwest  of  Troy. 

Drain AOB  area. — Not  measured. 

Rbcords  availablb.— March  2,  1914,  to  September  30, 1915,  at  present  site;  October 
15,  1910,  to  May  6,  1912,  staff  gage  on  right  bank  half  a  mile  above  Yaak  Falls, 
near  south  line  of  sec.  33,  T.  34  N.,  R.  33  W.;  May  8,  1912,  to  June  17,  1912,  staff 
gage  at  Fritz  Lang's  ranch  near  Sylvanite,  4  miles  upstream;  June  18,  1912,  to 
March  2,  1914,  staff  gage  300  feet  farther  downstream  and  at  a  different  datum. 

Gaob. — ^Vertical  staff  on  downstream  side  of  left  abutment  at  highway  bridge;  read 
occasionally  by  R.  £.  Clay. 

Discharge  mbaburbmbnts.— Made  from  bridge. 

Channel  and  control. — Gravel  and  boulders;  probably  permanent. 

Extremes  of  discharob.— 1910-1915:  Maximum  stage  recorded,  3.69  feet  May  15, 

1912  (dischaige  4,240  second-feet);  minimum  stage  recorded,  2.88  feet  March  22, 

1913  (dischaige,  193  second-feet).    Discharge  not  ascertained  in  1914-15. 
WxNTBR  FLOW. — Stage-diBchaig6  relation  seriously  affected  by  ice.    Record  discon- 
tinued. 

Diversions.-— None. 


No  dischaige  measurements  made  during  the  year, 
estimates  of  dischaige. 


Data  insufficient  for 


Daily  gage  height,  infeety  of  Took  River  near  Troy,  Mont.,  for  the  year  ending  Sept.  SO, 

2915. 


Date. 

Qam 

Date. 

Oage 
heigEt. 

Date. 

»    Gan 

Oct.  1 

L4 

1.46 

1.56 

1.9 

1.8 

L76 

Oct.  24 

1.6 
1.85 
1.7 
1.3 
L9 
2.7 

Apr.  14.... 

3.5 

8 

Dec.  1 

16 v.. 

3.0 

5 

5 

22...  . 

2.95 

16 

Feb.  28 

23 

2.8 

20 

Mar.ao 

24 

2.7 

21 

Apr.  4 

Aug.  16 

L3 

MOTZB  BIVBS  AT  SVTDE&,  IDAHO. 

Location. — In  sec.  23,  T.  64  N.,  R.  2  E.  Boise  meridian,  at  Snyder  ranger  station,  a 
quarter  of  a  nule  west  of  Snyder  station  on  Spokane  &  International  Railway, 
3)  miles  below  Round  Prairie  Creek,  12  nules  above  mouth,  in  Bonner  County. 

Drainage  area. — 717  square  nules  (revised;  measured  on  Cranbrook  sheet  of  British 
Columbia  map  and  on  map  of  Priest  Lake  quadrangle). 

Records  available.— February  21,  1912,  to  September  30,  1915,  at  present  location. 
From  March  10, 1911,  to  February  20,  1912,  at  railway  bridge  1  nule  downstreanu 

Gaob. — Since  February  21,^  1912,  vertical  and  inclined  staff  on  left  bank,  150  feet 
west  of  Snyder  ranger  station;  read  to  himdredths  twice  daily  by  J.  £.  Ryan. 
From  March  10, 1911,  to  February  20, 1912,  vertical  staff  attached  to  left  abutment 
of  railway  bridge  1  nule  below  present  gage. 

DiscHAROE  MEASUREMENTS.-— Made  by  wading  at  gage  or  from  highway  bridge  a 
quarter  of  a  mile  downstream. 

Channel  and  control. — Stream  bed  composed  of  small  boulders  and  gravel  with 
steep  gradient;  straight  above  and  below  gage.  Banks  high  and  not  subject  to 
overflow.    Riffle  control  600  feet  below  gage;  shifting  at  hi^  stages. 

Extremes  of  discharge  .—Maximum  stage  recorded  during  year,  6.2  feet  at  6  p.  m. 
April  19  (dischaige,  2,700  second-feet);  minimum  stage  recorded,  3.00  feet,  Feb- 
ruary 20-21  (dischaige,  100  second-feet). 
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1911-1915:  MaxiTniiin  stage  recorded,  9.3  feet  May  31  and  June  1-2,  1913  (difi- 

chaige,  8,020  second-feet);  minimum  stage  recorded,  2.90  feet  March  9-10,  12-13, 

1912  (dischaige,  91  second-feet). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice.    Flow  estimated 

from  current-meter  measurements,  observer's  notes,  and  records  of  precipitation 

and  temperature. 
AccuRACT. — Observer's  record  reliable,  but  frequent  gaps  occur  due  to  his  absence. 

When  ice  is  not  present  and  when  record  is  continuous,  results  are  good.    When 

stage-discharge  relation  is  affected  by  ice,  results  are  poor. 
Cooperation. — Gage-height  record  furnished  by  the  United  States  Forest  Service. 


Discharge  mea*wremenU  of  Moyie  River  at  Snyder,  Idaho,  during  the  year  ending  Sept. 

SO,  1915. 

[Made  by  C.  O.  BrowxL] 


Date. 


Dis- 
charge. 


ICayM.. 

16.. 


See.-ft. 
1,700 
2,280 


Daily  discharge,  in  aecond-feet,  of  Moyie  River  at  Snyder,  Idaho,  for  the  year  eruKng  Sept. 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

-Sept. 

1 

IM 
167 
170 
187 
191 

187 
187 
187 
187 
187 

187 
187 
187 
174 
164 

164 
170 
217 
232 
261 

265 
265 
265 
265 
265 

265 
257 
257 
257 
261 
265 

386 
740 
900 
900 
1,080 

1,160 
985 
900 
860 
860 

820 
780 
740 
740 
666 

630 
695 
596 
695 
562 

630 
600 

460 
469 
469 

440 
412 
412 
412 
412 

412 
360 
359 
359 
850 

310 
810 
288 

224 
217 

206 
196 
194 
187 
180 

167 
161 
164 
161 
161 

161 
164 
164 
164 
164 

170 
174 
174 
180 
187 
187 

187 
187 
187 
187 
187 

187 
183 
178 
174 
170 

170 
170 
170 
164 
164 

164 
164 
164 
164 
154 

140 
140 
140 
140 
140 

140 
140 
148 
157 
164 
164 

164 
164 
164 
148 
126 

126 
125 
126 
125 
126 

126 
125 
126 
120 
112 

125 
140 
140 
131 
100 

100 
120 
126 
125 
126 

125 
125 
125 

125 
127 
129 
131 
133 

134 
136 
138 
140 
140 

140 
140 
164 
164 
161 

187 
232 
244 
266 
266 

*266 
288 
359 
695 
562 

440 
440 
440 
440 
440 
440 

440 

696 

900 

1,070 

1,080 

1,080 
985 
986 
942 
900 

900 
1,160 
1,640 
1,760 
1,750 

1,760 

hm 

2^440 
2,670 
2,200 

2,080 
1,970 
1,860 
1,760 
1,540 

1,640 
1,540 
1,540 
1,640 
1,540 

1,860 
1,970 
1,970 
1,750 
1,760 

1,760 
1,640 
1,760 
1,760 
1,760 

1,760 
1,760 
1,750 
1,750 
2,320 

2.200 
2,000 
1,980 
1,860 
1,860 

1,860 
1,860 
1.860 
1,860 
1,760 

1,750 
1,750 
1,640 
1,640 
1,540 
1,640 

1,440 
1,340 
1,340 
1,160 
1,160 

1,.160 
1,160 
1,160 
1,070 
986 

085 
942 
820 
801 
782 

764 
745 
726 
708 
689 

670 
661 
632 
614 
695 

740 
900 
900 
740 
666 

665 
666 
665 
665 
630 

695 
662 
630 
630 
630 

630 
630 
530 
469 
412 

440 
440 
440 
440 
412 

412 
386 
369 
369 
334 

334 
334 
334 
359 
346 
334 

310 
310 
288 
288 
266 

266 
244 
244 
244 
224 

217 
206 
187 
187 
187 

187 
170 
170 
164 
164 

164 
148 
148 
146 
144 

142 
140 
140 
140 
126 
125 

120 

2 

120 

3 

120 

4 

120 

5 

120 

6 

120 

7 

120 

s 

120 

9 

120 

10 

125 

11 

164 

12 , 

164 

13 

164 

14 

164 

15 

164 

16 

140 

17 

140 

IS 

125 

19 

125 

20 

125 

21 

126 

22 

125 

23 

125 

24 

140 

2S 

140 

26 

140 

27 

164 

28 

161 

S:............. 

161 

30 

170 

31 

Note.— Discharge  ascertained  as  follows:  Oct.  1-Sept.  30,  from  a  rating  curve  fairly  well  defined  between 
200  and  3,000  seoond-feet.  Oct.  9-11,  Jan.  7-9,  Mar.  2-8,  and  29-31,  May  16-18,  June  14-24,  July  1-3,  9,  and 
30,  Aug.  24-26,  Sept.  4,  gage  not  read,  discharge  interpolated.  Discharge  estimated,  because  of  ice,  from 
obeerver's  notes  and  records  of  precipitation  and  temperature,  Dec.  10  to  Jan.  3,  and  Jan.  28-30. 
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Monthly  discharge  of  Moyie  River  at  Snyder,  Idaho,  far  the  year  ending  Sept.  30,  1915. 
[Drainage  area,  717  square  miles.) 


Month. 


Discharge  in  seoond-Ceet. 


Maximum. 


Mf^itt^T^m, 


Mean. 


Per 
square 


Run-off. 


Depth  in 
incheeon 
drainage 


Total  in 
acre-Ceet. 


Aocu* 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


265 

1,160 

412 

187 

154 

595 

2,670 

2,320 

1,440 

065 

310 

170 


154 
886 


140 
100 
125 
440 
1,540 
505 
334 
125 
120 


213 
666 
221 
163 
128 
268 
1,460 
1,820 
901 
470 
195 
136 


0.297 
.929 
.306 
.227 
.179 
.360 
2.04 
2.54 
1.26 
.656 
.272 
.190 


a84 

1.04 

.36 

.26 

.19 

.42 

2.28 

2.93 

1.41 

.76 

.31 

.21 


13,100 
39,600 
13,600 
10,000 

7,110 
15,900 
88,900 
112,000 
53,600 
28,900 
12,000 

8,090 


2,570 


553 


.771 


10.51 


401,000 


CLARK  FORK  AT  ST.  REGIS.  MONT. 

Location.— In  sec.  19,  T.  18  N.,  R.  27  W.,  at  McLeod's  ferry  at  St.  Regis,  Minetal 

County,  about  half  a  mile  below  mouth  of  St.  R^^  River. 
Drainage  area. — Not  measured. 

RECO^tDS  AVAILABLE.— October  26,  1910,  to  September  30, 1915. 
Gage. — ^Vertical  staff  in  four  sections  on  left  bank  at  old  ferry  landing;  read  once  a 

day  by  Archie  McLeod. 
Discharge  measurements. — Made  from  ferry  cable  at  gage. 
Channel  and  control. — Channel  permanent  both  above  and  below  the  station. 

Banks  are  high  and  not  subject  to  overflow. 
Extremes  op  discharge.— Maximum  stage  recorded  during  year,  10.0  feet  June  21 

(dischaige,  17,300  second-feet);  minimum  stage  recorded,  3.3  feet  February  3 

(dischaige,  2,780  second-feet). 
1910-1915:  Maximum  stage  recorded,  19.1  feet  May  30-31,  1913  (dischai]^, 

62,800  second-feet);  minimum  stage  recorded,  2.9  feet  January  4,  1912  (dischi^ge, 

1,710  second-feet). 
Winter  plow. — Stage-dischaige  relation  not  seiiously  affected  by  ice  except  during 

short  periods  in  extremely  cold  weather. 
Diversions. — ^Water  diverted  from  several  of  the  tributaries  to  irrigate  lands  in  the 

vicinity  of  Missoula  in  Bitterroot  Valley. 
Regulation  . — None. 
Accuracy. — Results  excellent  except  when  stage-discharge  relation  was  affected 

by  ice. 

No  discharge  measurements  made  during  1914-15. 
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Daify  di»ehargef  in  Beeond-feetf  of  Clark  Fork  at  St,  Regis^  Mont,,  for  the  year  ending 

Sept.  SO,  2926, 


Day.  Oet.     Not.    Deo.     Jan.     Feb.     Mar.    Apr.     May.     Jcme.    July.    Ang.    Sept. 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30.. 

31. 
33. 
38.. 
34. 
35. 

36. 
37. 
3S. 
39. 
30. 
31. 


3,100 
3,100 
8,100 
3,100 
3,380 

8,800 
3,730 
3,730 
3,550 
8,730 

8,730 
3.550 
8,730 
8,730 
3,730 

8,730 
4,060 
4,330 
4,830 
5,000 

5,090 
5,340 
5,340 
5,080 
4,830 

4,830 
4,610 
4,610 
4,610 
4,430 
4,430 


4,610 
4,610 
5,080 
6,900 
5,680 

5,940 
4,430 
4,330 
4,330 
4,610 

5,030 
5,340 
6,130 
6,130 
5,680 

5,680 
5,460 
5,460 
5,340 
5,080 

4,830 
4,610 
4,610 
4,430 
4,430 

4,490 
4.430 
4,430 
4,430 
4,380 


4,330 
4,060 
3,550 
8,730 
8,730 

3,550 
3,330 
3,980 
3,780 
3,700 

3,700 
3,550 
3,550 
3,480 
3,480 

3,410 
3,480 
3,480 
3,480 
8,630 

3,690 
3,780 
3,880^ 
3,960 
3,880 

3,980 
3,100 
3,100 
8,100 
8,100 
8,100 


8,100 
8,100 
3,330 
3,880 
3,880 

8,100 
3,980 
3,780 
3,630 
3,780 

3,700 
3,550 
3,690 
3,550 
3,560 

9,630 
3,550 
3,480 
3,480 
3,480 

3,410 
3,410 
3,350 
3,340 
3,390 

3,350 
3,340 
3.390 
3,340 
3,300 
3,340 


3,340 
3,410 
3,300 
3,780 
3,880 

3,880 
3,780 
3,780 
3,700 
3,780 

3,780 
3,960 
3,700 
3,780 
3,780 

3,700 
3,700 
3,700 
3,700 
3,700 

9,780 
9,780 
3,780 
3,700 
3,780 

3,700 
3,700 
3,700 


3.780 
3,700 
3,700 
3,780 
3,960 

3,700 
3,700 
3,700 
3.700 
3,700 

3,630 
3,780 
3,700 
3,780 
3,780 

3,100 
3,780 
8,330 
3,380 
8,560 

8.550 
8,550 
8,380 
4,060 
4,430 

4,380 
3,890 
8.550 
8,550 
8,550 
3,890 


8,800 
8,890 
4,330 
4,610 
5,340 

5,460 
5,460 
5,460 
5,460 
5,340 

5,460 
5,680 
5.900 
6,340 
6,780 

7,000 
7,340 
7,730 
$,700 
9,450 

9,070 
10,500 
10,300 
9,450 
8,700 

8,300 
8,300 
8,300 
8,450 
8,960 


9,450 
9,070 
9,700 
9,450 
8,960 

8,450 
7,960 
7,730 
7,730 
8,300 

8,700 
9,300 
8,960 
8,950 
9,450 

10,900 

9,700 

9,450 

10,900 

19,000 

19,900 
13,500 
14,900 
13,800 
18,500 

13,900 
13,900 
13.600 
13,300 
13,600 
13,600 


13,300 
19,600 
13,800 
18,500 
14,300 

15,600 
16,600 
16.600 
15,900 
15,300 

14,600 
14,500 
15,900 
17,000 
16,600 

16,900 
16,600 
17,000 
16,600 
17,000 

17,800 
16,900 
14.800 
13,500 
19,900 

18,500 
15.300 
14,500 
13,900 
11,700 


11,100 
10,600 
9,970 
9,700 
9,300 

8,960 
8,700 
8,960 
10,300 
10,800 

11,400 
10,800 
9,700 
9,300 
9,300 

9,300 
8,950 
9,300 
9,450 
8,960 

8,300 
7,730 
7,340 
6,780 
6,560 

6,340 
5,900 
5,900 
6,130 
6,560 
61660 


6,340 
6,340 
6,340 
5,900 
5,680 

5,940 

4,890 
4,890 
4,610 

4,490 
4,980 
4,060 
4,060 
4,060 

8,890 
3,800 
4,060 
8,890 
8,890 

8,890 
3,790 
8,790 
8,730 
3,560 

3,380 
3,330 
3,330 
3,330 
3,100 
8,100 


8,100 
3,980 
8,380 
8,730 
3,890 

3,730 
3,560 
3,380 
3,550 
3,550 

3,730 
3,800 
4,060 
4,330 
4,330 

4,330 
4,060 
4,060 
8,800 
8,890 

8,890 
3,730 
3,730 
3,560 
3,550 

3,730 
3,890 
3,890 
4,060 
4,060 


NoTt.— Discharge  ascertained  from  a  well-deflned  rating  curve.   8tag»diBoliarge  lelatkm  probably  some- 
what affected  by  ice  Dec  8, 9, 13, 14,  and  17. 

Monthly  diecharge  of  Clark  Fork  at  St.  Regis,  Mont,,  for  the  year  ending  Sept.  SO,  2926. 


Month. 


October 

November 

December 

Jannary 

February 

March... 

fig!'::;;:::::: 

June 

July 

August 

Sqrtember — 

The  year 


Discharge  in  second-Cset. 


Maximum.  Minimyim,      Ifoan. 


5,340 
6,130 
4,330 
3,330 
3,960 
4,430 
10,500 
14,300 
17,300 
11,400 
6,340 
4,330 


17,300 


3,100 
4,330 
3,410 
3,300 
3,300 
3,630 
3,890 
7,730 
11,700 
5,900 
8,100 
3,960 


3,330 


4,110 
4,960 
3,960 
3,590 
3,710 
3,190 
7,000 
10,600 
15,000 
8,650 
4,300 
3,770 


5,830 


Run-off 
(toUl  in 
acre>feet). 


Accu- 
racy. 


353,000 
395,000 
183,000 
150,000 
151,000 
196,000 
417,000 
663,000 
803,000 
533,000 
964,000 
994,000 


4,330,000 


OLARS  FORK  VSAR  PLAIRS,  MOHT. 

Location.— In  lot  7,  oec.  1,  T.  19  N.,  R.  26  W.,  at  Cooper's  ferry,  2}  miles  above  PlainB, 
in  Sandera  County,  and  6  miles  below  mouth  of  Flathead  River. 

Dbainagb  a&ba.— 19,900  square  mOes. 

Records  availablb.— October  28,  1910,  to  September  30,  1915. 

Gaqb.— Barrett  &  Lawrence  water-stage  recorder  installed  November  28, 1911,  50  feet 
below  an  overhanging  chain  gage  on  right  bank,  150  feet  below  the  point  where  the 
old  ferry  crossed.  Datimi  is  that  of  chain  gage  which  was  read  before  the  installa- 
tion of  the  recorder.  • 
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DiscHAROB  MBA6xrBBMBNT8.--Made  from  highway  bridge  at  PUins,  2}  miles  below 
gage.  The  station  was  rated  by  measurements  from  a  ferry  cable  150  feet  above 
the  gage.    This  cable  has  since  been  removed. 

Channbl  and  oontrol. — River  is  deep;  current  only  moderately  swift  even  at  flood 
stages.  Banks  are  fairly  high  and  not  subject  to  overflow.  No  definite  point  of 
control;  channel  practically  permanent. 

EzTREMBS  OF  DISCHAROB. — Maximum  stage  during  year  from  water-stage  recorder, 
9.76  feet  at  11  p.  m.  June  7  (discharge,  37,900  second-feet);  minimum  stage  from 
recorder,  4.0  feet  March  10-17  (discharge,  6,  850  second-feet). 

1910-1915:  Maximum  stage  recorded,  17.9  feet  June  5,  1913  (discharge,  115,000 
second-feet);  minimum  stage  recorded,  3.6  feet  March  9-10,  1912  (discharge, 
5,290  second-feet). 

Winter  flow. — Stage-dischaige  relation  slightly  affected  by  ice.  Open-chamid 
rating  curve  usually  applicable,  but  during  coldest  weather  the  discharge  is  ascer- 
tained from  gage  heights  at  Thompson,  Mont. 

Diversions. — A  number  of  small  ditches  take  water  for  irrigation  from  tributaries  of 
Flathead  River  and  headwaters  of  Clark  Fork. 

Rboulation. — Flathead  Lake  furnishes  a  natural  but  uncontrolled  regulation. 

AccuRACT. — Results  excellent  except  for  winter  months  and  periods  when  gage  at 
Plains  was  not  read. 

No  discharge  measurements  were  made  during  the  year. 

Daily  discharge,  in  second-feet,  of  Clark  Fork  near  Plains,  Mont,,  for  the  year  ending 

Sept.  SO,  1915, 


Day.      Oct.      Nov.      Dee.      Jan.     Feb.     Mar.     Apr.      May.     June.     July.      Aug.     Sept 


1. 
2. 
3 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

II. 
12 
13 
14 
15 

16. 
17 
18 
19 
20 

21 
22 
23 
24 
26 

20 
27 
28 
20 
30 
31 


8,420 
8,420 
8,420 
8,420 
8,420 

8,420 
8,420 
8,720 
8,420 
8,420 

8,420 
8,720 
8,420 
8,420 
8,180 

8,720 
9,350 
10,000 
11,100 
11,100 

11,500 
11,600 
11,900 
11,900 
11,900 

11,500 
11,600 

lilliiii 

11,500 
11,500 


11,100 
11,100 
11,500 
13,200 
13,600 

13,600 
13,600 
13,600 
13,600 
13,600 

14,100 
14,600 
16,500 
16,600 
16,000 

16,600 
16,600 
15,500 
15,500 
15,000 

15,000 
14,600 
14,600 
14,600 
14,100 

14,100 
13,600 
13,600 
13,600 
13,200 


11,900 
11,900 
11,900 
11,900 
11,500 

11,500 
10,700 
10,000 
9,680 
9,350 

8,720 
8,130 
7,860 
8,420 
7,860 

7,860 
8,420 
8,130 
8,130 
8,420 

8,720 
8,720 
9,350 
9,680 
9,030 

9,030 
0,680 
10,000 
9,680 
0,350 
0,250 


0,100 
8,050 
8,950 
8,650 
7,900 

7,750 
8,600 
8,500 
8,600 
8,060 

7,300 
7,900 
7,750 
7,750 
7,7^ 

7,750 
7,750 
7,300 
7,900 
7,300 

7,400 
7,500 
7,200 
7,500 
7,900 

8,500 
7,900 
7,750 
7,750 
8,500 
7,900 


8,050 
7,900 
7,900 
7.900 
8,060 

7,500 
7,200 
7,100 
7,500 
7,500 

7,300 
7,300 
7,200 
7,100 
7,600 

7,300 
7,100 
7,200 
7,200 
7,100 

7,100 
7,200 
7,100 
7,200 
7,100 

7,100 
7,100 
7,090 


7,090 
7,090 
7,090 
7.090 
7,090 

70.90 
7,090 
7,090 
7,090 
6,850 

6,850 
6,850 
6,850 
6,850 
6,860 

6,850 
6,850 
7,090 
7,090 
7,340 

7,340 
7,340 
7,340 
7,600 
7,600 

7,600 
7,600 
7,340 
7,340 
7,600 
7,600 


7,860 
7,860 
8,130 
8,130 
8,420 

0,030 
0,030 
0,030 
0,030 
0,030 

0,350 
10,100 
11,900 
13,200 
14,600 

15,600 
16.000 
16,600 
18,200 
20,000 

21,800 
23,100 
23,800 
23.800 
23,100 

23,100 
23,100 
23,100 
23,800 
24,400 


27,100 
27,100 
27,100 
27,800 
27,100 

27,100 
27,100 
26,400 
26,400 
27,800 

20,200 
20,200 
20,900 
80,600 
31,400 

32,100 
32,100 
32,100 
32,800 
34,400 

35,900 
35,900 
35,900 
35,900 
35,10a 

34,400 
34,400 
33,600 
82,800 
33,600 
88,000 


82,800 
82,800 
84,400 
34,400 
84,400 

85,900 
37,400 
37,400 
37,400 
86,900 

35,900 
35,900 
85,900 
37,400 
86,700 

86,700 
86,700 
86,700 
86,700 
86,700 

87,400 
36,700 
84,400 
88,600 
82,800 

82,800 
34,400 
34,400 
83,000 
82,800 


82,800 
32,100 
82,100 
31,400 
80,600 

20,900 
29,200 
29,200 

29,900 
80,000 

80,000 
29,900 
28,500 
27,100 
27,100 

27,100 
27,800 
27,800 
26,400 
25,100 

23,800 
23,100 
22,500 
22,500 
21,800 

20,600 
20,600 
21,200 
21.200 
20,600 
19,400 


18,800 
18,800 
18,800 
17,700 
17,100 

16,600 
17^100 
16,600 
16,600 
16,600 

16,000 
15,500 
16,500 
15,000 
16,600 

16,000 
15,000 
15,000 
15,500 
13,700 

12,700 
11,900 
11.900 
10,700 
10,400 

10,400 
10.400 
10.700 
10.700 
10,700 
10,400 


10,400 
10,400 
10,709 
10.700 
10,400 

10,000 
10,000 
9,680 
10,000 
10,000 

10,000 
9.680 
9,680 
9,680 
9,350 

9.680 
9,680 
9,680 
9,680 
9,6» 

10,000 
9,680 
9,680 
9,680 
9,660 

0,680 
lO.OOO 
10.400 
10,400 
10.400 


Non.— Disdiarge  ascertained  from  gage  heights  at  Plains  and  a  welMeflned  rattns  ourv*  axoept  as 
follows:  Nov.  1-30  and  Apr.  13-30,  water-stage  recorder  at  Plains  out  of  order;  gage  heights  for  the  statioo 
obtained  from  lower  gage  at  Thompson  by  means  of  a  relation  curve  developed  lor  the  two  gagei.  Deo. 
31  to  Feb.  27,  stace-discharge  relation  probably  affected  by  ice;  discharge  ascertained  fromgan  beichts 
and  a  fairly  weU-defined  rating  curve  for  the  station  at  Thompson.  Disdiarge  interpolated,  for  lack  ef 
gage  readings,  Apr.  12  and  Aug.  10-30. 
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Montkiy  dMiarge  of  Clark  Fork  near  Plains,  Mont,  for  the  year  ending  Sept  SO,  1915 . 


Month. 


Discharge  in  second-feet. 


ICaztmum.  Minimum,     if^n. 


Run-off 
(toUlln 
acre-feet). 


Accu- 
racy. 


OetolMr.... 
November.. 
December.. 

January 

FMMToary... 
March 

June 

July 

August 

September.. 


The  year. 


11,900 
16,600 
11,900 
9,100 
8,050 
7.600 
24,400 
35,900 
37,400 
32,800 
18,800 
10,700 


8,180 
11,100 
7,860 
7,200 
7,090 
ft<850 
7,860 
26,400 
32,800 
19,400 
10,400 
9.350 


9,830 
14,200 
9,510 
7,970 
7,350 
7,180 
15,500 
81,200 
85,400 
26,500 
14,400 
9,960 


37,400 


6,850 


15,800 


11,400,000 


FXHD  OBSXLLS  LASB  AT  SAHDPOIHT,  IDAHO. 

Location. — In  sec.  23,  T.  57  N.,  R.  2  W.  Boise  meridian,  on  west  side  of  lake,  at 

municipal  wharf  at  Sandpoint,*in  Bonner  County. 
Drainage  area.    23,100  square  miles  (measured  on  General  Land  Office  maps). 
Records  available.— March  18,  1914,  to  September  30, 1915. 
Gage. — ^Vertical  staff  in  two  sections  on  pile  at  municipal  wharf;  read  to  half-tenths 

by  J.  A.  Fitzwater,  W.  M.  Layboum,  Miss  V.  L.  Chattin,  and  Miss  Alice  Small. 
Extremes  of  stage. — ^Maximum  stage  recorded  during  the  year,  12.05  feet  June 

5-21;  minimum  stage  recorded,  5.05  feet  March  3-13. 
1914-15:  Maximum  stage  recorded,  17.5  feet  May  28-29,  and  June  6,  7, 1914; 

minimum  stage  recorded  March  3-13, 1915. 
Winter  flow. — Lake  frozen  over.    Record  discontinued, 

Diversions. — Considerable  diversions  from  tributaries  of  Clear  Fork  for  irrigation. 
Rkoulation. — None. 
CooPBRAnoN.— Record  fumished  by  United  States  Forest  Service. 
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Daily  gage  height,  in  feet,  of  Pend  Oreille  Lake  at  SandpoirU,  Idaho,  for  the  year  ending 

Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Deo. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

8-pt 

1 

5.6 

6.1 

6.1 

6.06 

6.06 

6.06 

6.06 
6.06 
6.06 
6.06 
6.06 

6.06 
6.06 
6.06 

6.8 

6.8 

6.86 

6.06 

6.1 

*"6.*6*' 

66 

6.7 

6.85 

6.0 

7.06 

7.2 

?:? 

7.8 
8.0 

8.15 
8.3 
8.6 
8.8 
8.8 

9.0 
0.1 
9.26 
9.3 

9.6 

*"9*8"* 
9.9  ' 
0.95 

10.06 
10.15 
10.25 
10.35 
10.4 

ia46 

ia6 
**id.*8" 

10.9 
11.0 
11.06 
11.16 
11.25 

11.35 
11.46 
11.6 
11.6 

11.8 
1L9 
11.9 
11.95 

11.95 
12.0 
12.0 
12.0 
12.06 

12.05 
12.06 
12.05 
12.05 
12.05 

12.05 
12.05 
12.06 
12.05 
12.06 

12.05 
12.05 
12.05 
12.05 
1X05 

12.05 
'*ii*95' 
"ii*85* 

1L8 

"ii'.Yh 

11.7 
11.65 

1L8 

11.65 

11.6 

1U4 

11.8 

**ii."d5' 

11.0 

10.98 

10.95 

10.86 

10.8 

10.75 

10.7 

ia66 

10.6 

10.57 

10.55 

10.5 

10.4 

■16.26* 
10.2 
10.15 
10.0 

9.9 

9.8 

9.7 

9.6 

9.55 

9.5 

9.4 
9.35 

6.7 

2 

3 

5.6 
5.6 
5.6 

5.6 
5.6 

flb6 

4 

6.55 

5 

6 

8.95 

8.95 

8.7 

8.65 

8.6 

8.5 
8.4 
8.3 
8.2 
8.1 

8.0 
7.9 
7.8 
7.7 

7.6 
7.4 
7.35 
7.8 

7.15 

"7.6" 

"6.85' 
6.8 

6.45* 
6,4 

7 

8 



6.3S 
6.33 

S:::::::::.::::::::::::::" 

7.1 

7.2 
7.2 
7.3 

10 

6.7 

6.6 

11 

6.3 

12 

6.8 

13 

6.6 

6.15 

14 

6.10 

15 

6.1 

6.16 

6.2 

6.2 

6.26 

6.8 

6.11 

16 

6.13 

17 

6.13 

18 

7.6 
7.6 

6.13 

19 

20 

6.00 

21 

7.7 

6.00 

22 

6.8 

&9B 

23 

5.98 

24 

6.97 

26 

5.96 

26... 

6.2 

6.1 
6.1 
6.1 

*"6.*65* 
5.7 
5.76 

27 

7.7 

6.00 

28 

6.00 

29 

5.96 

30 

&9S 

31 

OLhXK  FOSK  AT  mBTALm  FALLS.  WASH. 

Location.— In  the  E.  }  sec.  21,  T.  39  N.,  R.  43  E.  Willamette  meridian,  just  below 
Sullivan  Creek,  500  feet  above  Metaline  Falls,  opposite  the  town  of  MetsMne 
Falls,  11  miles  above  the  international  boundary,  in  Pend  Oreille  County.  Ele- 
vation of  water  surfetce  at  medium  low  stage,  1,970  feet  above  sea  level. 

Drainagb  area. — ^25,600  square  miles  (measured  on  Creneral  Land  Office  ou^). 

Records  available.— November  4,  1908,  to  September  4,  1910  (gage  heights  only, 
data  inadequate  for  determination  of  discharge);  October  1,  1912,  to  September 
30, 1915. 

Qaoe.— Vertical  and  inclined  staff,  in  five  sections,  0  to  54  feet,  installed  February 
12, 1914,  on  right  bank  50  feet  below  Sullivan  Creek.  Gages  previously  used  as 
follows:  November  4,  1908,  to  September  4, 1910,  vertical  staff,  in  two  sections, 
reading  from  —10  to  +32  feet,  on  right  bank,  three-fourths  mile  above  present 
gage;  relation  of  datum  to  present  gage  uncertain  but  probably  8.35  feet  higher; 
October  1  to  December  27, 1912,  vertical  staff  at  present  location  but  with  datum 
7.07  feet  higher  than  that  of  present  gage;  January  16, 1913,  to  January  24, 1914, 
vertical  staff  at  same  location  but  with  datum  5  feet  higher  than  that  of  present 
gage;  January  25  to  February  2, 1914,  temporary  gage  set  by  observer  at  different 
datum  than  previous  gage  but  readings  were  reported  to  a  datum  5.00  feet  higher 
than  present  gage  datum.  All  readings  October  1,  1912,  to  February  2,  1914, 
have  been  reduced  to  datum  of  present  gage.  Gage  read  once  a  day  to  tenths 
by  J.  H.  Lambright,  October  1  to  August  14,  and  by  W.  A.  Snure,  August  15  to 
September  30. 

Discharge  measurements. — ^Made  from  a  boat  or  through  ice. 


Digitized  by 


Google 


UPPER  COLUMBIA  BIVEE  BASIN. 


Ill 


Channel  and  contbol. — Banks  high  and  not  subject  to  overflow.  One  channel 
at  all  stages.  A  very  sensitive  and  pennanent  control  is  formed  by  Metaline 
Falls,  where  water  sur&u:e  drops  20  feet  in  a  distance  of  1,200  feet. 

Extremes  of  disohaboe. — Maximum  stage  recorded  during  year,  19.8  feet  May  29 
and  30,  and  June  1  (discharge,  44,000  second-feet);  minimum  stage  recoided, 
4.85  feet  at  12.30  p.  m.  January  27  (discharge,  8,760  second-feet). 

1912-1915:  Maximum  stage  recorded,  41.2  feet  June  16, 1913  (discharge,  139,000 
second-feet,  revised  value);  minimum  stage  recorded,  4.1  feet  February  7, 1913 
(discharge,  7,720  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^Numerous  small  diversions  from  upper  tributaries  for  irrigation. 

AocuRACT.— Results  excellent. 

Cooperation. — ^Maintained  in  cooperation  with  British  Columbia  Hydrometric  Sur- 
vey. Gage-height  record  and  some  discharge  measurements  furnished  by  Hugh 
L.  Cooper  Co. 

Discharge  meaauremenU  of  Clark  Fork  at  Metaline  FalU^  Wash.,  during  the  year  ending 

Sept.  SOy  1915. 


Date. 

Madeby- 

hei^. 

Dis- 
charge. 

Date. 

Made  by- 

he^t. 

Dis- 
(diarge. 

Dec.    4 

C.  0.  Brown 

Feet, 
10.60 
.10.50 
6.  SO 
10.35 

aee,-fl, 
21,000 
20,600 
9  730 
42,600 

June  21 

Sept.  10 

10 

11 

Brown  and  Komleldt. . 
Parker  and  Richardson. 
Richardson  and  Parker. 
Lacy  and  Parker 

Feet, 
10.20 
7.67 
7.66 
7.68 

See.-n. 
42.700 

4 

Ifar.  11 

do 

....^do 

13,900 
13,700 
13,900 

June  19 

....'do 

Daily  discharge,  in  aecond-feetj  of  Clark  Fork  at  Metaline  Falls,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1. 
2. 
3. 
4. 
5. 

e. 

7. 
8, 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

IS. 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
36. 

20. 
27, 
28. 
29. 
30. 
31. 


Oct. 


10,800 
10,800 
10,800 
10,800 
10,900 

10,900 
10,800 
10,900 
11,100 
11,300 

11,300 
11,700 
11,900 
12,200 
12,200 

12,400 
12,400 
12,000 
12,800 
13,200 

13,200 
13,600 
13,700 
14,100 
12,800 

13,000 
12,800 
13,000 
15,400 
17,200 
18,400 


Nov. 


15,400 
.15,700 
15,400 
15,900 
16,800 

17,200 
17,900 
18,400 
18,800 
18,800 

19,300 
19,300 
19,700 
19,700 
20,200 

20,000 
21,300 
21,300 
21,600 
21,800 

21,800 
21,800 
21,800 
21,800 
21,600 

21,800 
21,800 
21,600 
21,600 
21,300 


Dec. 


21,300 
21,300 
21,100 
20,900 
20,900 

20,400 
20,400 
20,200 
20,000 
19,500 

18,800 
18,400 
17,200 
17,000 
15,400 

14,300 
14,600 
14,800 
15,000 
14,100 

13,000 
12,800 
12,400 
12,600 
12,600 

13,500 
13,200 
12,400 
12,600 
12,600 
13,000 


Jan. 


13,700 
13,700 
13,200 
13,000 
12,800 

12,800 
12,800 
12,600 
12,400 
12,200 

11,900 
11,700 
11,600 
11,700 
11,700 

11,300 
11,100 
11,100 
11,100 
11,100 

10,900 
10,800 
10  200 
10,400 
10,600 

10,000 
8,090 
8,840 
9,000 
9,160 
9,330 


Feb. 


9,500 
9,850 
10,200 
10,200 
9,670 

9,670 
9,850 
9,850 
9,850 
9,850 

9,670 
9,670 
9,670 
9,500 
9,330 

9,500 
9,670 
9,500 
9,500 
9,600 

9,500 
9,500 
9,670 
9,670 
9,670 

9,670 
9,670 
9,670 


Mar. 


9,670 
9,500 
9,500 
9,670 
9,670 

9,500 
9,670 
9,670 
9,670 
9,670 

9,500 
9,500 
9,670 
9,670 
9,850 

10,400 
10,800 
11,100 
10,900 
11,300 

11,700 
11,600 
11,900 
11,900 
12,600 

13,000 
13,200 
13,000 
13,200 
13,500 
13,200 


Apr. 


13,900 
14,600 
15,000 
15,000 
16,200 

16,700 
16,100 
16,300 
16,100 
16,800 

17,000 
17,400 
18,100 
18,600 
19,500 

19,500 
20,400 
21,300 
21,800 
23,200 

23,400 
24,000 
25,500 
26,300 
27;  000 

28,400 
28,400 
28,900 
28,900 
30,800 


May. 


31,300 
31,800 
33,300 
33,000 
33,000 

33,600 
33,600 
33,600 
31,600 
32,300 

32,600 
32,800 
32,800 
33,800 
36,900 

36,900 
37,500 
38,600 
39,600 
39,600 

39,600 
40,200 
41,000 
41,500 
42,300 

42.900 
4?,  900 
43,700 
44,000 
44,000 
44,000 


June. 


44,000 
44,000 
43,400 
43,200 
43,200 

43,200 
42,900 
42,900 
42,600 
42,600 

43,200 
43,200 
43,200 
43,400 
43,200 

42,900 
42,900 
42.900 
42,900 
42,600 

42,600 
42,300 
42,600 
42,600 
42,100 

42,100 
41,800 
41,500 
41,000 
40,700 


July. 


40,400 
40,200 
30,900 
39,900 
39,600 

39,100 
38,600 
38,600 
37,800 
37,200 

36,900 
36,400 
36,400 
36,100 
36,100 

36,100 
35,900 
35,600 
34,800 
34,300 

34,300 
33,800 
33,600 
33,300 
32,800 

32,600 
32,300 
32,000 
31,100 
30,800 
30,300 


Aug. 


29,900 
29,400 
29,1U0 
28,400 
28,200 

28,200 
27,500 
27,000 
26,500 
26,000 

25,500 
25,100 
24,600 
24,100 
23,000 

23,100 
22,900 
21,900 
21,500 
20,700 

20,700 
20,300 
19,800 
19,500 
19,100 

18,600 
18,100 
17,900 
17,400 
17,000 
16,700 


Sept. 


16,300 
15,800 
15,600 
15,400 
15,100 

14,700 
14,300 
13,600 
14,000 
14,000 

14,000 
13,600 
13,400 
13,000 
12,800 

12,800 
12,800 
12,800 
12,800 
12,600 

12,600 
12,600 
12,400 
12,400 
12,400 

12,400 
12,400 
12,400 
12,200 
12,200 


Note.— Discharge  ascertained  from  rating  curve  well  defined  between  9,000and  80,000second-feet.   Oct. 
9-10,  gage  not  read,  disdiarge  interpolated. 
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Monthly  di9charge  of  Clark  Fork  at  Metaline  FaUa,  Wash.,  for  the  year  ending  Sept  SO, 

1916, 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


DiaoharBB  in  8eooiid4Mt. 


Maximum.  Iflnimum.     Momi 


18,400 

21,800  I 

21,300 

18,700 

10,200 

13,500 

30,800 

44,000 

44,000 

40,400 

20,000 

10,300 


44,000 


10,800 
15,400 
12,400 
8,700 
0,330 
0.500 
13,000 
31,300 
40,700 
30,300 
10,700 
12,200 


8,760 


12,600 
10,700 
16,300 
11,300 
0,680 
10,900 
20,800 
37,200 
42,700 
35,700 
23,200 
13,400 


21,200 


Run-Off 
(total  in 
aove4eet). 


Aocn- 
racy. 


700,000 
170,000 
000,000 
006,000 
538,000 
670,000 
240,000 
200,000 
540,000 
200,000 
430,000 
797,000 


15,300,000 


A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A.. 

A. 

A. 

A. 


RAOETRAOS:  ORSSK  ITXAR  ANAOOHDA,  KOVT. 

Location.-— In  sec.  13,  T.  6  N.,  R.  11  W.,  opposite  Racetrack  Creek  ranger  statioD 
near  Anaconda,  in  Powell  County. 

Drainaob  area. — Not  measured. 

Rbcobdb  available.— April  25,  1914,  to  September  30,  1915.  Prom  July  11,  1911, 
to  Nov.  9, 1912,  station  maintained  in  sec.  15,  T.  6  N.,  R.  11  W.,  atx^ve  the  falls. 

Gaoe.— Vertical  staff  on  right  bank,  opposite  Racetrack  Creek  ranger  station;  read 
twice  a  day  by  W.  E.  Jackson.  From  July  11,  1911,  to  June  17,  1912,  vertical 
staff  on  left  bank,  2  miles  above  present  gage.  From  June  18  to  November  9, 
1912,  vertical  staff  on  left  bank,  300  feet  above  previous  gage  and  at  different 
datum.  I 

Discharge  measurements. — Made  by  wading. 

Channel  and  control.— Gravel  and  sand;  slightly  shifting.  Banks  high  and  not 
subject  to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  3.40  feet  June  19; 
minimum  stage  recorded,  1.20  feet  March  19. 

1911-12  and  1914-15:  Maximum  stage  recorded,  6.8  feet  June  10-14,  1912  (dis- 
charge, 515  second-feet);  minimum  stage  recorded,  2.85  feet  February  22,  24, 
and  26,  1912  (discharge,  16  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  record  discon- 
tinued during  the  winter. 

Diversions. — Gne  small  diversion  during  the  irrigation  season. 

Regulation  . — None. 

Cooperation. — Gage-height  record  furnished  by  United  States  Forest  Service. 


No  discharge  measurements  were  made  during  the  year, 
determination  of  discharge. 
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Daily  gage  height  y  infect^  of  Racetrack  Creek  near  Anaconda  ^  Mont.  ^  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

1 

1.23 
1.28 
1.30 
1.30 
1.28 

1.29 
L28 
1.29 

2.68 
2.68 
2.68 
2.60 
2.57 

2.72 
2.87 
2.84 
2.94 
2.92 

*"i*49* 
2.50 
2.48 
2.48 

2.50 
2.50 
2.38 
2.26 
2.20 

2.02 
2.00 
1.99 
1.96 
1.96 

1.90 
1.90 

1.69 

2 

1.38 
1.38 
1.38 
1.36 

1.34 
1.44 
1.32 

1.76 

3 

1.70 

4 

i.4i 

1.44 

1.49 
1.48 
1.44 
1.42 
1.40 

1.40 
1.40 
1.42 
1.47 
1.48 

1.50 
1.50 
1.50 
1.49 
1.50 

1.48 
1.48 
1.47 
1.47 
1.40 

1.40 
1.40 
1.40 
1.40 

1.68 
L64 

1.62 
1.64 
1.68 
1.80 
1.90 

1.80 
1.80 
1.90 
2.20 
2.01 

1.93 

"iio" 

2.85 
2.84 
2.94 
2.92 
2.75 

2.88 
2.84 
2.78 
2.69 

2.92 
2.98 
3.05 
3.40 

5 

6 

7 

8 

9 

1,81 
1.80 

1.80 
1.90 
1.89 
1.90 

1.72 

10 

1.70 

11 

12 

1.30 
1.36 
1.85 
1.32 

1.35 

13 



14 

15 

^^^ 

'**L32' 
1.33 

1.34 
1.33 
1.32 

1.21 

1.22 
1.22 
1.22 
1.20 
1.22 

1.22 
1.23 
1.22 
1.26 
1.27 

1.30 
1.22 

**"i.'2i' 

1.22 
1.22 

16 

17 

18 

19 

1.50 
1.52 

L69 
1.50 
1.46 
1.46 
1.49 

1.50 
1.60 
1.65 

*  *i'28' 

2.22 
2.30 
2.26 
2.26 
2.28 

2.22 
2.14 
2.25 
2.41 

20 

1.80 

1.81 
1.80 
1.80 
1.79 
1.80 

21 

22 

23 

3.19 
3.20 

***i*64* 
2.68 

2.04 
2.00 
2.00 

24 

25 

26 

27 

2.22 
2.30 

28 

29 

30 

1.60 
1.68 

31 



1 



LITTUS  BLAOKTOOT  RIVEK  HZAR  ELLISTON,  KONT. 

Location.— In  the  SE.  i  SE.  \  sec.  30,  T.  9  N.,  R.  6  W.,  about  500  feet  below  the 
Little  Blackfoot  ranger  station,  in  the  Helena  National  Forest,  about  5  miles 
southeast  of  Elliston,  in  Powell  County. 

Drainage  area. — 59  square  miles. 

Records  available.— September  29,  1910,  to  September  30,  1915. 

Gaoe. — Vertical  staff,  nailed  to  tree  on  left  bank,  500  feet  below  the  ranger  station; 
read  at  irregular  intervals  by  the  forest  ranger,  M.  D.  Mizner. 

Discharge  measurements. — ^Made  by  wading  near  gage  or  from  a  highway  bridge 
one-fourth  mile  above  gage. 

Channel  and  control. — Gravel  and  small  rocks;  clean  and  probably  permanent. 
Current  fairly  swift  at  all  stages.    Banks  are  high  and  not  subject  to  overflow. 

Extremes  of  stage. — Maximum  stage  recorded  during  year,  5.0  feet  June  8;  mini- 
mum stage  recorded,  1.4  feet  October  1-4. 

1910-1915:  Maximum  stage  recorded,  5.0  feet  May  21-22,  1912;  May  28,  1913, 
and  June  8,  1915;  minimum  stage  recorded,  1.08  feet  October  1,  1910. 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice;  observations 
discontinued  during  winter. 

Diversions. — Water  is  diverted  for  irrigation  about  half  a  mile  above  ranger  station. 

Regulation. — None.  The  melting  snow  in  the  mountains  causes  a  small  diurnal 
fluctuation  during  the  spring  months. 

Cooperation. — Field  data  furnished  by  United  States  Forest  Service. 


No  discharge  measurements  were  made  during  the  year, 
mination  of  discharge. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  gage  height,  in  feet,  of  Little  Blaekfoot  River  near  Ellistonj  Mont.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

&Dt. 

1 

1.4 
1.4 
1.4 
1.4 

1.9 
1.9 

1.7 

3.2 
3.2 

2.7 

2.64 

2.6 

2 

2.2 
2.1 

3 

4 

4.1 
4.8 

5 

1.8 

e 

7 

1.9 
2.1 
2.3 

• 

8 

5.0 

9 



10 

2.4 

I  *  " 

11 

1.42 
1.42 
1.42 
1.44 
1.46 

1.48 

1.64 

1.6 

1.8 

2.1 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

12 

4.0 
4.0 

L9 

13 

2.6 
2.6 
2.6 

2.5 
2.6 
2.2 
2.0 
2.0 

2.3 
2.4 
2.6 
2.8 
2.8 

2.9 
3.0 
3.1 
3.2 
3.2 

14 

16 

16 

2.4 
2.4 

17  .     .   . 

3.8 
3.6 
3.7 
3.7 

8.7 
3.8 
3.8 

18 

19 

20 

21 

22 ... 

23 

24 

2.4 
2.6 

26 

3.0 

2.8 
2.7 
2.7 
2.7 
2.7 

28 

27  

2.0 

28 

2.0 

29 

30 

31 

1 

WXST  rORK  OF  BITTZRROOT  RIVBR  ITXAR  DABBT,  KOITT. 

Location.— In  sec.  27,  T.  2  N.,  R.  21  W.,  500  feet  downstream  from  the  Trapper 
Creek  ranger  station,  half  a  mile  below  mouth  of  Trapper  Creek  and  10  miles 
south  of  Darby,  in  Ravalli  County. 

Drainaoe  area. — 572  square  miles. 

Records  available. — September  19,  1910,  to  September  30, 1915. 

Gaoe. — Overhanging  chain  gage  on  left  bank;  read  daily  by  N.  £.  Wilkeison  and  C 
Matteson,  forest  rangers. 

Discharge  measurements. — ^Made  by  wading  or  from  cable  nesu*  gage. 

Channel  and  control. — Small  rock;  uniform;  probably  permanent.  Banks  are 
high  and  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.3  feet  May  22 
(discharge,  1,580  second-feet);  minimum  stage  recorded,  1.9  feet  March  15  (dis- 
charge, 120  second-feet). 

1910-1915:  Maximum  stage  recorded,  7.4  feet  May  27,  1913  (dischaige,  6,420 
second-feet);  minimum  stage  recorded,  1.85  feet  August  28  to  September  7,  1914 
(discharge,  106  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  observations 
discontinued  during  winter  months. 

Diversions.— None. 

Regulation  . — None. 

Accuracy. — Results  fair. 

Cooperation.— Field  data  furnished  by  United  States  Forest  Service, 

No  discharge  measurements  made  during  the  year. 
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Daily  discliarge,  in  second/eet,  of  West  Fork  of  Bitterroot  River  near  DaH>y,  Mont,,  for 
the  year  ending  Sept,  SO,  1915. 


i>ay. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1 

160 
150 
182 
166 
216 

216 
216 
199 
199 
199 

182 
182 
208 
234 
268 

302 
336 
370 
330 
350 

390 
330 
290 
271 
262 

252 

975 
938 
975 
926 
878 

830 
900 
938 
975 
830 

798 
765 
786 
700 
640 

580 
680 
620 
520 
492 

465 

465 
415 
415 
415 

870 

415 

415 
415 

370 
370 
380 
330 
290 

290 
290 
290 
290 
252 

252 
252 
252 
252 
252 

216 
252 
252 
252 
252 

252 
216 
216 
216 
216 

216 
216 
182 
182 
150 
160 

160 

2 

216 

3 

216 

4 

182 

5 

6 

7 

8 

870 

9 

10 

11 

12 

13 

14 

15 

120 

16 

17 

18 

182 

19 

ao 

216 

* 

21 

22 

160 

1,580 

23 

24 

290 

1,390 

25 

25 

27 

216 

28 

29 

216 
216 

30 

..  ... 

31 

NoTB.— Disdiarge  ascertained  from  a  fairly  well-defined  rating  curve.  Dlacharge  interpolated,  lor  lack 
of  gage  readings.  Get.  13. 15-17,  25,  July  4-5,  8, 11, 20  and  80:  mean  monthly  discharge  for  July,  647  second- 
feet,  August,  252  second-feet.  Monthly  run-off  in  aore-feet  for  July,  39,800  acre-feet;  for  August,  15,500 
aore-liMt.  ^ 

XA8T  FORK  OF  BITTXSBOOT  SIVS&  HSAB  DABBY,  KOVT. 

Location.— In  the  BE.  \  sec.  21,  T.  2  N.,  R.  20  W.,  at  Joe  Olsen's  bridge,  in  front  of 
the  Medicine  Tree  ranger  station,  10  milee  from  Darby  and  3  miles  above  junction 
of  East  and  West  forks,  in  KavaUi  County. 

Dbainagb  area. — 340  square  miles. 

Kbcordb  availablb.— October  20,  1910,  to  September  30,  1915  (fragmentary). 

Gaob. — Vertical  staff  on  downstream  end  of  left  abutment  of  the  bridge;  read  occas- 
ionally by  N.  E.  Wilkerson  and  C.  W.  Shockley. 

DiscHAROB  MBASURBMBNi^. — Made  by  wading  or  from  bridge. 

Channel  and  control.— Large  rocks;  irregular  and  probably  permanent.  Banks 
high  and  not  subject  to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  4.4  feet  May  24-26 
(discharge,  711  second-feet);  minimum  stage  recorded,  2.3  feet  March  13  (dis- 
charge, 69  second-feet). 

1910-1915:  Maximum  stage  recorded,  7.0  feet  May  31,  1913  (discharge,  2,230 
second-feet);  minimum  stage  recorded,  2.0  feet  December  10-11, 1910  (discharge, 
50  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  observations  dis- 
continued during  winter. 

Diversions. — None. 

Reqttlation. — None. 

Accuracy.— Rating  curve  fairly  well  defined.    Results  fair. 

CJoopbration.— Field  data  furnished  by  United  States  Forest  Service. 
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The  fdloiwing  diacliaige  measurement  was  made  by  E.  W.  Kramer:  November  27, 
1914:  Gage  height,  2.50  feet;  discharge,  102  second-feet. 

Daily  ditdusrge,  in  seoondrftet,  of  East  Fork  of  BiUerroot  River  near  Darby,  Mont.,  for 
the  year  ending  Sept,  SO^  1915. 


Date. 

Dto- 
charge. 

Date. 

Dl». 
ohargeu 

Date. 

Dis- 
chvgt. 

Mw.  ? .     

102 
85 
60 
86 
60 
85 
85 
102 
120 

Apr.  14 

186 
238 
238 
266 
202 
320 
711 
711 
266 

Anar.    4 

238 

«:::::::::;;:;:: 

^  10.::::::::::::: 

186 

8 

27 

13 

174 

0 

28 

16 

174 

13 

May     2 

23 

174 

16 

4::;::::::::;;: 

27 

151 

22 

24 

Beat,  14 

174 

28 

26 

^  n.:::.::::::::: 

lOB 

Apr.     9 

Aug.    3 

i 

Note.— Discharge  ascertained  from  a  rating  curve  f^ly  well  defined  above  00  secoad4eet. 
LOLO  OBSXK  HSAB  LOLO,  KOVT. 

Location.— In  sec.  34,  T.  12  N.,  K.  21 W.,  at  the  highway  bridge  at  Anderson's  ranch, 
7  miles  upstream  from  Lolo  and  the  junction  with  the  Bitterroot,  in  Miffpoul» 
CJounty. 

Drainage  abba.— 249  square  miles. 

Reoobdb  available.— April  25,  1911,  to  September  30,  1915,  for  station  at  present 
site.  October  18,  1910,  to  March  9,  1911,  gage-height  record  at  station  1  mile 
below  Anderson's  ranch.    Milk  Greek  enters  between  the  two  stations. 

Gage. — Vertical  staff  listened  to  bridge  abutment;  read  at  irregular  intervals  by  A. 
N.  Thayer. 

DiSGHABGE  MEASUBEMENTS.- Made  by  Wading  from  the  bridge. 

Channel  and  oontbol. — Gravel  and  boulders;  probably  permanent. 

Extremes  of  disohabge. — Maximum  stage  recorded  during  year,  3.5  feet  June  25 
(dischaige,  840  second-feet);  minimum  stage  recorded,  1.82  feet  March  20  (di»> 
chaige,  60  second-feet). 

1911-1915:  Maximum  stage  recorded,  5.2  feet  May  28,  1913  (dischaige,  2,500 
second-feet);  minimum  stage  recorded,  1.64  feet  March  20,  1912  (dischaige,  36 
second-feet). 

WiNTEB  FLOW.— Stage-dischaige  relation  seriously  affected  by  ice;  observationfl  dis- 
continued during  winter. 

DivEBsioNS.— Water  diverted  above  station  for  irrigation  on  small  ranches,  belcrw 
station  for  irrigation  on  the  land  adjoining  this  creek  and  Bitterroot  Hiver. 

Regulation.— None.  I 

AooxmACY. — ^Results  poor  owing  to  uncertainty  of  stage-dischaige  relation  and  lack  of 
current-meter  measurements  since  1912  and  irregular  gage  readings. 

Cooperation.— Field  data  furnished  by  United  States  Forest  Service. 
No  dischaige  measurements  made  during  year. 
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Dmiy  disekirge,  in  9econd-feet,  o/Loh  Creek  near  Lolo,  Mont.,/cfr  the  year  ending  8epL 

30,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

108 
110 
112 
114 
116 

110 
123 
126 
130 
131 

133 
135 
137 
137 
137 

137 
137 
141 
146 
151 

156 
156 
156 
160 
162 

165 
168 
171 
174 
177 
180 

183 
187 
101 
105 
176 

156 
153 
150 
147 
145 

143 
141 
139 
137 
137 

137 
143* 
140 
156 
158 

161 
164 
162 
160 
158 

156 
156 
156 
156 
140 

142 
135 
128 
132 
123 

123 

196 
254 
264 
274 
264 

394 
304 
315 
339 
343 

357 
371 
385 
399 
413 

hi 
441 
456 
471 

448 

425 
403 
381 
359 
337 

315 
315 
315 
315 
315 

315 
315 
315 
315 
315 

332 
330 
338 
346 
354 

363 
370 

378 
387 
396 

405 
414 

438 
442 
457 

472 
487 
503 
486 
471 

495 
519 
548 
567 
567 
567 

567 
621 
675 
095 
715 

701 
688 

675 
638 

614 

590 
566 

542 

518 
494 

471 
484 
497 
511 
525 

539 
563 
567 
704 
840 

796 
784 
670 
606 
542 

479 
416 
353 
200 
237 

164 
156 
148 
148 
162 

176 
190 
204 
218 
206 

195 
186 
176 
176 
164 

158 
142 
138 
134 
130 

139 
148 
156 
153 
150 
148 

144 
140 
136 
132 
128 

125 
132 
117 
111 
105 

99 
96 
91 

88 
85 

85 

86 
87 
80 
91 

93 
95 
97 
99 
95 

91 
93 
95 
98 
101 
104 

107 
110 
113 
115 
117 

119 
123 
124 
126 
128 

130 
130 
130 
130 
130 

130 
130 
126 
122 
118 

114 
110 
106 
103 
96 

94 
91 
88 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

60 

68 
76 
.      85 
86 
87 

88 
80 
90 
01 
114 
137 

21 

23 

23 

24 

25 

26 

27 

28 

29 

85 
83 

30 

31 

NOTB.— Daily  diaeharge  ascertained  from  a  rating  curve  fairly  well  defined  for  1912,  but  with  no  open 
water  measurements  since.  Oage  heights  were  reported  for  the  following  days:  Oct.  7, 9, 13, 17,  21,  23;  Nov. 
4,  6,  14. 16, 19,  22,  26.  29;  Dec.  4,  6;  Mar.  20,  a,  29.  31;  Apr.  8,  8,  19,  36,  29;  May  5, 11,  ^7,  is,  26,  29; 
Jime  1.  i.  5,  8,  9,  16,  i.  25.  26;  July  6.  8,  9.  14,  li  ,  fe,  19,  2$,  25,  2^,  31;  Aug.  7,  8, 11, 12,  15, 16,  24;  26 
Sept.  3,  7, 11, 17.   Daily  discharge  interpolated  for  periods  intervening  between  gage  heights. 

MonMy  diteharge  o/Lolo  Creek  near  Lolo,  Mont.,  for  the  year  ending  Sept.  SO,  1916, 


Month. 

Discharge  in  second-feet. 

Run^»ff 
(total  in 
acre-teet). 

Aocu- 

If^l^n^^im 

jflnimum. 

Mean. 

lacy. 

October 

180 
195 
142 
137 
471 
567 
840 
479 
144 
130 

108 
137 
123 
60 
196 
315 
471 
130 
85 
82 

142 
157 
128 
89.2 
350 
419 
611 
194 
104 
114 

8,730 

9,340 

1,530 

3,130 

30,800 

35,800 

36,400 

11,900 

6.400 

6,780 

D. 

D. 

December  1-6 

D. 

March  20-31 

D. 

April .;:::::::::;:;.::::;.::;:;..:;....: 

D. 

Mmy^. 

D. 

June.:::;::::::;:::.:::.:.:::::::::.:::.: 

D. 

July 

D. 

AtKUSt 

D. 

S^ember 

D. 

8T.  KSOI8  RIVS&  HXAB  8T.  KSOI8,  MOVT. 

Location.— In  the  NE.  i  oec.  28,  T.  18  N.,  R.  28  W.,  at  the  St.  R^  ranger  station, 
about  3  miles  above  the  town  of  St.  Regis  and  the  junction  with  Clark  Fork,  in 
Missoula  County. 

Dbainaob  abba.— 278  square  miles. 

Rboordb  ay ailablb.— September  17,  1910,  to  September  30,  1915. 

Gaob. — Vertical  staff  on  left  bank  100  feet  below  suspension  bridge  at  the  ranger 
station;  read  daily  by  E.  P.  Mizell. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


D18CHAKOB  MBASiTRBMENTS.— Made  hj  wading  or  torn  bridge. 

Channel  and  control. — Small  rock;  shallow  and  probably  permanent.    Banks 

fairly  high  and  not  subject  to  overflow. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.6  feet  April  16 

(dischaige,  1,900  second-feet);  minimum  stage  recorded,  1.75  feet  August  30  to 

September  2  (discharge,  85  second-feet). 
1910-1915:  Maximum  stage  recorded,  7.7  feet  May  28,  1913  (discharge,  6,220 

second-feet);  minimum  stage  recorded,  August  30  to  September  2,  1915. 
Winter  flow.— Stage-dischaige  relation   seriously  affected   by  ice;  observations 

discontinued  during  winter. 
Diversions. — A  small  amount  of  water  is  diverted. 
Reoulation. — None.    The  snow  melting  in  the  mountains  causes  a  small  amount 

of  diurnal  fluctuation  during  the  spring  months. 
Accuracy. — Results  fair. 
Cooperation.— Field  data  furnished  by  United  States  Forest  Service. 

No  discharge  measurements  made  during  the  year. 

Daily  discharge,  in  second-feet j  of  St,  Regis  River  near  8t,  Regis,  Mont.,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

150 
150 
150 
150 
150 

150 
150 
150 
168 
168 

168 
186 
185 
185 
185 

185 
185 
185 
185 
186 

186 
185 
185 
185 
186 

185 
185 
186 
185 
185 
202 

220 
290 
680 
640 
640 

700 

766 

785 

1,040 

iloio 

1,040 
•70 
765 
700 
700 

640 
640 
640 
680 
488 

470 
470 
420 
420 
420 

375 
352 
330 
310 
200 

290 
290 
272 
255 
255 

900 

970 
1,040 
1,040 
1,040 

070 
970 
900 
820 
766 

820 

830 

1,010 

1,210 

1,790 

1,900 
1,500 
1,300 
1,210 
1,170 

1,120 
1,120 
1,210 
1,300 
1,300 

1,210 
1,120 
1,120 
1,040 
970 

830 
765 
732 
700 
700 

670 
766 
830 
765 
700 

640 
670 
640 
580 
680 

640 
580 
640 
700 
640 

670 
700 
640 
670 
640 

640 
580 
580 
610 
640 
670 

640 
680 
662 
470 
470 

420 
420 
420 
420 
876 

876 
875 
875 
375 
420 

470 
420 
375 
375 
375 

830 
330 
310 
290 
330 

290 
290 
290 
255 
220 

220 
220 
220 
220 
220 

256 
266 
238 
220 
220 

220 
220 
220 
220 
220 

220 
220 
220 
185 
186 

150 
150 
150 
150 
150 

136 
120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
106 

96 
95 
06 
06 
06 

06 
05 
OS 
05 
85 
85 

86 

2 

85 

3 

06 

4 

06 

6 

96 

0 

06 

7          .  ... 

^ 

120 

8 

190 

9 

136 

10 

ISO 

11 

120 

12 

13 

14 

15 

'"ite 

185 

238 
255 
290 
330 
420 

470 
525 
580 
625 
470 

470 
470 
445 
470 
498 
525 

10 

17 

18    

10 

20 

21   

22 

23   

24 

25 

26 

27 

28 

29 

80 

31 

Note.— Dl 
1,000  8eooo(i4eet. 


ascertained  from  a  ratine  curve  fairly  well  defined  above  and  poorly  defined 
tischarge  interpolated,  for  lack  of  gage  readings,  Aug.  1-14  and  22-28. 
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Monthly  discharge  of  St.  Regis  River  near  St.  Regis,  Mont.,  for  the  year  ending  Sept. 

30,  1916. 


Month. 


Discharge  in  aecond-lieet. 


Ma^"*!*"*-  Minimuni.     Mean. 


Riinmff 
(total  in 
acre-lieet). 


Aoeu- 
racy. 


October 

NoTember 

March  1&-31... 

April 

May 

June 

July 

August 

September  1-U 


202 
1,040 
580 
1,200 
830 
640 
2&5 
120 
IfiO 


150 
220 
185 
765 
580 
220 
120 
85 
85 


175 
500 
422 
1,130 
671 
388 
190 
110 
100 


10,800 
35,100 
14,200 
67,200 
41,300 
23,100 
11,700 
6,760 
2,380 


C. 
C. 
C. 
B. 
C. 
C. 
C. 
C. 
C. 


FLATHEAD  RIVBR  HXA&  OOLITXBIA  FALLS,  MONT. 

Location. — In  sec.  7,  T.  31  N.,  R.  19  W.,  at  Potter's  ranch,  three-fourths  of  a  mile 
above  the  junction  with  the  Middle  Fork  and  about  10  miles  northeast  of  Colum- 
bia Falls,  in  Flathead  County. 

Drainaob  arba.— 1,620  square  miles. 

Records  available. — September  22,  1910,  to  September  30,  1915. 

Gaqb. — Vertical  staff  on  right  bank  near  Potter's  ranch  buildings;  read  twice  a  day 
by  J.  F.  Potter. 

Discharge  measurements. — ^Made  from  cable  about  three-fourths  of  a  mile  above 
gage. 

Channel  and  control. — Rocky,  clean,  and  practically  permanent.  Banks  high, 
not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.5  feet  June  27, 
1915  (discharge,  8,200  second-feet);  minimum  stage  recorded,  1.2  feet  March 
9-14  (discharge,  640  second-feet). 

1910-1915:  Maximum  stage  recorded,  8.7  feet  June  2,  1913  (discharge  23,800 
second-feet);  minimum  stage  recorded,  0.7  foot  November  10, 1911,  and  February 
5-6,  1914  (discharge,  350  second-feet). 

Winter  Flow. — Stage-discharge  relation  not  seriously  affected  by  ice.  Open- 
channel  rating  curve  assumed  applicable. 

Diversions. — None. 

Regulation. — None.  » 

Accuracy. — Results  excellent  except  for  short  periods  during  the  winter. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
September  10,  1914:  Gage  height,  2.00  feet;  discharge,  1,260  second-feet 
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SUMACE  WATEB  &UPPLY,  1915,  PABT  XH — A. 


DaUy  distkarfftf  in  ieeond-feetf  of  FUOhead  River  near  Columbia  Falls j  Mont. ,  for  the  i 

ending  Sept,  30, 1915, 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

710 
710 
710 
710 
710 

710 
710 
710 
640 
640 

640 
640 
640 
640 
675 

710 
710 
710 
710 
790 

790 

870 

1,060 

1,100 

1,100 

870 
1,000 
1,090 
1.100 
1,060 
1,100 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1,M0 
1,820 
1,730 
1,7W 
1,M0 

1,M0 
1,790 
1,870 
1,870 
1,870 

1,870 
1,TB0 
1,790 
1,790 
1,790 

3,480 
2,970 
3,320 
3,880 
4,040 

3,880 
3,320 
2,970 
2,840 
2:480 

2,330 
2,330 
3  190 
2,040 
2,040 
2,040 

2,040 
2,970 
4,400 
4,400 
4,820 

4,840 
4,400 
4,040 
3,880 
3,500 

3,320 
3,880 
3,680 
3,320 
2,»70 

2,840 
2,480 
2,480 
2,330 
2,330 

2,330 
2.330 
2,330 
2,040 
1,790 

1,790 
1,910 
1,010 
1,790 
1,790 

Ii580 
1,M0 
1,M0 
1,450 
1,460 

1,460 
i;450 
1,340 
1,340 
1,140 

980 
980 
980 
980 
980 

980 
980 
980 
980 
960 

1.100 
1,140 
1,340 
1,340 
1.140 

1,140 
1,140 
1,140 
1,140 
1,140 
1,140 

1,140 

1,140 

960 

980 

980 

980 
980 
960 
980 
980 

980 
980 
980 
980 
980 

980 
980 
980 
980 
980 

980 
790 
830 
870 
870 

870 
870 
790 
830 
915 
960 

980 
960 
980 
960 
870 

870 
870 
870 
870 
870 

830 
790 
798 
790 
710 

790 
790 
790 
790 
710 

710 
710 
710 
710 
710 

710 
710 

no 

1,140 
1,240 
1,560 
1,790 
1,010 

2,040 
2,040 
2,040 
2,040 
1,910 

1,910 
2,040 
2,640 
4,040 
4,400 

4,620 
5,060 
5,980 
«.700 
7,300 

7,000 
6,220 
5,600 
4,840 
4)400 

4,400 
4,220 
4,400 
4,400 
5,500 

6,700 
7,000 
7,000 
6,220 
5,740 

5,280 
4,840 
5,280 
0,460 
7,300 

7,800 
6,700 
6,220 
5,980 
5,980 

5,740 
4,840 
4,620 
4,400 
4,040 

3,880 
3,860 
4,040 
4,220 
4,400 

4,400 
4,220 
4,400 
4,620 
4,840 
4,840 

4,620 
4,840 
5,060 
5,080 
5,080 

4,840 
4,»40 
4,»40 
4,A40 
4,840 

4,400 
4,040 
4,040 
4,040 
4,400 

4,620 
4,840 
4,840 
4,840 
4,840 

4,400 
4230 
4,040 
4.040 
8,860 

5,740 
8.200 
7,«no 

6,7no 
6,220 

6,220 
5,740 
5,280 
4,810 
4,840 

4,400 
4,230 
4.220 
4,040 
4,040 

3,880 
3,680 
3,320 
3,140 
2,070 

2,970 
3,320 
3,320 
3,140 
2,070 

2,070 
3,800 
2;800 
3,800 
2;640 

2,640 
2,640 
2,480 
2,480 
2,480 
2,330 

2,330 
2,330 
2.180 
3,180 
2,0tt 

1,910 
1.910 
1,910 
1,790 
1,790 

1,670 
1.670 
1,670 
1,790 
1,790 

1,670 
1,670 
1,560 
1,560 
1,560 

1,560 
1,4S0 
1,4S0 
1,460 
1,460 

1,340 
1,340 
1,340 
1.240 
1.240 
1,240 

1,340 

2 

1340 

3 

1,340 

4 

1,340 

5 

1,310 

6 

1,310 

7 

1,310 

8 

1.190 

9 

1.140 

10 

llStt 

11 

1.3«) 

12 

1,240 

13 

i;i40 

14 

1,140 

15 

1,140 

16 

1,140 

17 

1,140 

18 

1.140 

10 

1,140 

20 

1,3m 

21 

l,3«0 

22 

1340 

23 

1,140 

24 

1.140 

2S 

l!l40 

28 

1,140 

27 

1,140 

28 

1,140 

29 

1,140 

30 

i:i40 

31 

NOTK.— Dbcharse  aaoertalned  from  a  welMefined  rating  curve. 

Monthly  dieeharge  qf  Flathead  River  near  Columbia  FaXU,  Mont.,  for  the  year  ending 

Sept.  30, 1915. 

[Dfiinage  area,  1,630  square  miles.) 


Month. 


Disdiarge  in  seoond-feet. 


Mft  mT^TIT^  - 


lfln4Tny||n, 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  in 
aore4eet. 


AoctH 
racy. 


October 

November 

December 

January 

February 

March 

J^!:::::::::: 

June. 

July 

August 

September 

The  year 


4,040 
4,840 
1,560 
1,140 
960 
1,100 
7,300 
7,600 
8,300 
6,220 
2,330 
1.340 


1,560 

1,790 

960 

700 

710 

640 

1,140 

3,H60 

3,860 

2,330 

1,240 

1,140 


2,280 

2,040 

1,190 

939 

804 

803 

3,780 

5,340 

4,960 

8,540 

1,680 

1,100 


1.41 
1.81 
.735 
.580 
.406 
.496 
2.33 
8.30 
3.06 
2.19 
1.04 
.735 


L63 

2.02 

.85 

.67 

.52 

.57 

2.60 

8.80 

8.41 

2.52 

1.20 

.82 


140,000 

175,000 

73,200 

57,700 

44,700 

40,400 

225,000 

328,000 

296,000 

218,000 

103,000 

70,800 


8,200 


640 


2,460 


1.52 


20.61 


1,780.000 


A. 
A. 
C. 

a 

C. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


Note.— StageKliaoharge  relation  poaibly  affected  by  ice  and  accuracy  reduced  December, 
and  February. 


January, 
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FLATHEAD  LASS  AT  P0L80N,  KOVT. 

Location.— In  the  SE.  J  sec.  4,  T.  22  N.,  R.  20  W.,  at  the  steamboat  dock  at  Poison, 

at  the  south  end  of  the  lake,  in  Flathead  County. 
Drainage  arba. — ^Not  measured. 

Records  availablb.— August  23,  1908,  to  September  30,  1915. 
Gaob.— Vertical  staff  attached  to  a  pile  at  the  end  of  the  pier;  datum  2,800  feet  above 

sea  level.    Qt^  read  daily  by  V.  L.  Holding. 
ExTRBMBS  OF  STAGE. —Maxlmum  stage  recorded  during  year,  84  feet  May  17  and 

18;  minimum  stage  recorded,  79.1  feet  March  15  to  20. 
1908-1915:  Maximum  stage  recorded,  92.5  feet  June  11  and  12,  1913;  minimum 

stage  recorded,  78.5  feet  February  16-22,  1913. 
Diversions. — None  of  importance. 
Regulation. — None. 

Daily  gaffe  height,  in  feet  y  of  Flathead  Lake  at  Pohon^  Mont.,  for  the  year  ending  Sept. 

SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 

3 
4 
5 

e 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

W. 
17, 
18. 
19. 
30. 

21. 
23. 
23. 
24. 
25. 

26. 
27, 
28. 
29, 
30, 
81. 


79.0 
80.0 
80.0 
80.1 
80.1 

8a-2 
80.2 
80.2 
80.2 
80.2 

80.3 
80.3 
80.3 
80.3 
80.2 

80.2 
80.3 
80.3 
80.4 
80.4 

80.6 

sae 

80.6 
80.7 
80.7 

•80.7 
80.7 
80.7 
80.7 
80.7 
8a7 


80.6 
80.6 
80.7 
80.8 
81.0 

81.1 
81.2 
8L3 
81.4 
8L4 

81.4 
81.4 
81.3 
81.4 
8L6 

81.7 
81.6 
81.6 
8L6 
8L6 

81.5 
8L5 
81.5 
81.4 
8L4 

81.4 
81.4 
81.3 
81.3 
81.3 


81.3 
81.3 
81.2 
81.2 
81.2 

81.1 
81.1 
81.0 
8L0 
80.9 

80.9 
80.8 
80.7 
80.6 
80.6 

80.5 
80.5 
80.4 
80.4 
8a3 

80.3 
80.3 
80.2 
8a2 
8a2 

80.1 

8ai 

80.1 
80.1 
80.1 
80.1 


80.1 
80.0 
80.0 
80.0 
80.0 

80.0 
80.0 
80.0 
80.0 
79.9 

79.9 
79.9 
79.9 
79.9 
79.9 

79.9 
79.8 
79.8 
79.8 
79.8 

79.8 
79.8 
79.7 
79.7 
79.7 

79.7 
79.7 
79.6 
79.6 
79.6 
79.6 


79.6 
79.6 
79.5 
79.5 
79.5 

79.5 
79.6 
79.6 
79.5 
79.5 

79.5 
79.5 
79.6 
79.4 
79.4 

79.4 
79.4 
79.4 
79.4 
79.4 

79.4 
79.4 
79.3 
79.3 
70.3 

79.3 
79.3 
79.3 


79.3 
79.3 
79.3 
79.3 
79.2 

79.2 
79.2 
79.2 
79.2 
79.2 

79.2 
79.2 
79.2 
79.2 
79.1 

79.1 
79.1 
79.1 
79.1 
79.1 

79.2 
79.2 
79.2 
79.2 
79.3 

79.3 
79.3 
79.3 
79.4 
79.4 
79.4 


79.4 
79.4 
79.4 
79.6 
79.6 

79.7 
79.8 
79.9 
80.0 
80.1 

80.1 
80.2 
80.3 
80.4 
8a5 

80.6 
80.7 
81.0 
81.3 
815 

81.7 
81.9 
82.1 
82.2 
82.3 

82L4 
82.5 
82.5 
82.6 
82.7 


82.8 
83.0 
83.2 
83.3 
88.4 

83.5 
83.4 
83.4 
83.5 
83.5 

83.6 
83.6 
83.7 
83.8 
83.9 

83.9 
84.0 
84.0 
84.0 
83.9 

83.9 
83.9 
83.8 
83.8 
83.8 

83.7 
83.7 
83.7 
83.7 
83.7 
83.6 


83.6 
83.6 
83.6 
83.6 
83.6 

83.7 
83.7 
83.7 
83.7 
83,7 

83.7 
83.7 
83.6 
83.6 
83.6 

83.6 
83.5 
83.5 
83.5 
83.5 

83.4 
83.4 
83.4 
83.4 
83.3 

83.3 
83.4 
83.6 
83.6 
83.7 


83.7 
83.8 
83.8 
83.8 
83.7 

83.7 
83.6 
■83.6 
83.5 
83.5 

83.4 
83.4 
83.3 
83.3 
83.2 

83.2 
83.1 
83.1 
83.1 
83.1 

83.1 
83.0 
83.0 
82.9 
82.9 

82.8 
82.8 
82.7 
82.7 
82.6 
82.6 


82.5 
82.5 
82.4 
82.4 
82.3 

82L8 
82.2 
82.1 
82.1 
82.0 

81.9 
81.8 
81.7 
81.7 
81.6 

81.5 
81.5 
81.4 
81.3 
8L3 

81.2 
81.1 
81.1 
81.0 
8L0 

80.9 
80.9 
80.8 
80.8 
80.8 
80.7 


80.7 
80.7 
80.6 
80.6 
80.6 

80.5 
80.5 
80.5 
80.4 
80.4 

80.4 
80.3 
80.3 
80.3 
80.3 

80.3 
80.3 
80.3 
80.3 
80.3 

80.3 
80.3 
80.3 
80.3 
80.3 

80.3 
80.3 
80.3 
80.2 
80.2 


FLATHEAD  RIVER  HEAR  P0L80H,  KOHT. 

Location. — At  MishelFs  ferry,  at  Norrisvale,  2\  miles  below  Newell  tunnel,  10 
miles  below  Poison  and  Flathead  Lake,  and  15  miles  northwest  of  Ronan, 
in  Flathead  County. 

Drainaob  ABBA.— 7,010  square  miles. 

Records  AVAiLABLB.-^uly  23,  1907,  to  September  30,  1915. 

Gaob. — Chain  gage  attached  to  overhanging  tree  on  right  bank,  80  feet  above  the 
ferry;  read  once  a  day  by  Barney  Whitlock. 

Discharge  measurements.— Made  from  car  on  ferry  cable  80  feet  below  gage. 
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SURFACE   WATER   SUPPLY,  1915,  PART  XH — ^A. 


Channel  and  control. — Bed  of  stream  composed  of  small  boulders.     Mean  depth 

of  water  at  low  stages  about  6  feet.    Current  moderately  swift.    Control  not  well 

defined  at  high  water;  low-water  control  is  at  a  rifle  iU>out  800  feet  below  gage. 

Banks  high  and  not  subject  to  overflow. 
Extremes  of  discharge.— -Maximum  stage  recorded  during  year,  8  feet  May  16, 

18,  and  20  (discharge,  21,000  second-feet);  minimum  stage  recorded,  1.4  feet 

March  10-14  (discharge,  2,310  second-feet). 
1907-1915:  Maximum  stage  recorded,  16.4  feet  June  12,  1913  (dischaxge,  75,400 

second-feet);  minimum  stage  recorded,  1.2  feet  December  29-30,  1912  (dischaige, 

2 ,  150  second-feet) . 
Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 

rating  curve  assumed  applicable. 
Diversions. — Some  small  diversions  from  tributaries  above  Flathead  Lake. 
Regulation. — ^Natural  storage  in  Flathead  Lake. 
Accuracy. — Gage  readings  somewhat  affected  by  wind  on  Flathead  Lake  and  also 

at  gage.    Results  excellent  except  for  winter  months. 

No  discharge  measurements  made  during  year. 

Daily  discharge,  in  second-feet,  of  Flathead  River  Tuwr  Poison,  Mont.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
2 
8 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


4,170 
4,170 
4,170 
4,500 
4,670 

4,670 
4,500 
4,850 
4,670 
4,500 

4,500 
4,500 
4,670 
4,670 
4,850 

4,850 
4,850 
6,060 
6.060 
6,060 

6.060 
6,520 
6,520 
6,520 
6,290 

6,290 
6,290 
6,290 
6,060 
6,060 
6,060 


6,060 
6,060 
6,520 
6,720 
7,270 

7,540 
8,110 
8,110 
8,400 
8,700 

8,400 
8,700 
9,000 
9,620 
9,930 

9,930 
9,310 
9,310 
9,310 
9,310 

9,310 
9,000 
8,700 
8,700 
8,700 

8,700 
8,400 
8,110 
7,540 
7,540 


7,820 
7,820 
7,540 
7,540 
7,540 

7,540 
7,010 
7,010 
6,760 
6,520 

6,060 
6,060 
6,230 
5,430 
5,230 

5,040 
4,850 
5,040 
5,230 
5,230 

6,230 
4,850 
4,670 
4,500 
4,170 

4,170 
4,170 
4,170 
4,170 
4,170 
4,170 


4,170 
8,880 
4,020 
4,170 
4,170 

4,330 
4,170 
4,020 
3,880 
3,740 

3,740 
3,880 
3,740 
8,600 
3,740 

3,880 
3,470 
3,360 
3,350 
3,350 

3,350 
3,470 
3,350 
3,350 
3,350 

3,230 
3,120 
3,120 
3,230 
3,350 
3,010 


2,900 
2,900 
8,010 
8,120 
2,900 

2,900 
2.900 
2,900 
2,900 
2,900 

2,900 
2,900 
2,900 
2,090 
2,690 

2,790 
2,690 
2,690 
2,690 
2,600 

2,090 
2,600 
2,600 
2,090 
2,090 

2,690 
2.590 
2,490 


2,690 
2,490 
2.490 
2,590 
2,490 

2,490 
2,490 
2,490 
2,490 
2,310 

2,310 
2,310 
2,310 
2,310 
2,400 

2,400 
2,400 
2,400 
2,100 
2,400 

2,400 
2,400 
2,490 
2,490 
2,590 

2,590 
2,600 
2,590 
2,690 
2,900 
2,900 


2,900 
2,900 
2,900 
2,900 
3,010 

3,120 
3,350 
3,470 
3,600 
3,880 

4,600 
4,500 
4,500 
4,850 
5,040 

5,230 
6,060 
6,290 
7,010 
7,540 

8,110 
8,700 
9,930 
11,300 
11,300 

11,300 
11,300 
11,300 
12,000 
12,400 


13,200 
13,600 
14,400 
15,300 
16,200 

15,700 
16,200 
16,200 
16,200 
16,200 

18,500 
19,000 
19,500 
20,000 
20,500 

21,000 
20,500 
21,000 
20,500 
21,000 

20,000 
19,500 
20,000 
19,000 
18,500 

19,000 
18,500 
18,500 
18,500 
19,000 
18,500 


19,000 
18,000 
19,000 
18,500 
19,000 

19,000 
19,000 
18,000 
18,500 
18,500 

19,000 
19,000 
18,500 
19,000 
18,000 

18,000 
17,500 
17,600 
17.500 
17,500 

17,100 
17,500 
17,100 
17,100 
17,100 

17,100 
17,100 
18,000 
18,000 
18,500 


19,000 
19,000 
19,000 
19,000 
19,000 

19,000 
18,500 
18,000 
18,000 
18,000 

17,100 
17,100 
16,000 
16,200 
15,700 

15,700 
15,300 
15,300 
15.300 
15^300 

15,300 
14,400 
14,800 
14,800 
14,400 

14,400 
14.400 
14,400 
13,600 
13.600 
12,800 


13,200 
12,800 
12,800 
12,800 
12,000 

12,000 
12,000 
12,000 
11,800 
11,300 

10,900 
10,000 
10,200 
9,ft30 
9,990 

9,310 
9,310 
9,310 
9,3K> 

0,000 

8,700 
8,700 
8,  no 
7,820 
7,540 

7,540 
7,010 
7,010 
0,520 
6,520 

6,5ao 


e,290 

e,oao 

«,O0O 

e,2M> 

5,000 

6,000 
5,840 
6,680 
6,480 
5,630 

5,680 
5,230 
5,040 
4,670 
4,500 

4,8S0 
4,850 
4,850 
4,860 
4,8S0 

4,880 
4,8S0 
4,860 
5,040 
5,040 

4,850 
4,»0 
6,040 
4.850 
4,880 


NoTE.^Dfscharge  ascertained  from  a  well-defined  rating  curve. 
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Monthly  dtMcharge  of  Flathead  River  near  Poison^  Mont.j  for  the  year  ending  Sept.  30, 

1915. 

[Drainage  area,  7,010  square  milea.] 


MooUl 


I>i8charge  in  second-feet. 


MlnifntiTW^ 


Mean. 


Per 
square 


Run^)ff. 


Depth  In 
inches  on 
drainage 


Total  In 
aora4Bet. 


Accu- 
racy. 


OctOtMT 

November 

December 

January 

Febniaiy 

llarrh 

is?;::::::::: 

June 

July 

August 

September 

The  year 


«,5» 
9,980 
7,890 
4,380 
3,190 
2,900 
12,400 
21,000 
19,000 
19,000 
13,200 
6,290 


4,170 
0,000 
4,170 
3,010 
2,490 
2,310 
2,900 
13,200 
17,100 
12,800 
6,520 
4,500 


5,320 
8,370 
5,640 
3  6S0 
2,790 
2,490 
6,510 
18,200 
18,100 
16,200 
9.740 
5,260 


0.750 

1.19 

.806 

.518 

.396 

.355 

.929 

2.60 

2.58 

2.31 

1.39 

.750 


0.88 

1.33 

.98 

.60 

.41 

.41 

1.04 

3.00 

2.88 

2.66 

1.60 

.84 


827,000 
498,000 
847,000 
223,000 
155,000 
153,000 
387,000 
1,120,000 
1,080,000 
996,000 
599,000 
813,000 


21,000 


2,310    8,560    1.22 


16.58 


6,200,000 


MIDDLB  FORK  OF  FLATHEAD  RIVER  AT  BBLTOV.  KOITT. 

LocATiOM.— In  NW.  }  sec.  36,  T.  32  N.,  R.  19  W.,  at  Hotel  Belton,  half  a  mile  below 
the  hi^way  bridge  at  Belton,  about  2  miles  above  the  junction  of  Lake  McDon- 
ald outlet,  in  Flathead  County. 

Drain AOB  arba. — 900  square  miles. 

Rkcords  available. — October  15, 1910,  to  September  30,  1915. 

6aob. — Sloping  gage  on  left  bank  directly  back  of  Hotel  Belton;  reud  daily  by 
A.  S.  Lanneau  and  S%  C.  Brock. 

DxscHAROB  MBA8URBMBNT8.— Made  from  a  cable  200  feet  below  the  gage. 

Channbl  and  CONTROL. — ^Practically  permanent;  banks  high  and  not  subject  to 
overflow. 

Extrbmbs  op  DI80HAROB.— Maximum  stage  recorded  during  year,  7.2  feet  May  2 
(diflchaige,  6,820  second-feet);  minimum  stage  probably  occurred  during  winter 


1910-1015:  Maximum  stage  recorded,  13.9  feet  May  27, 1913  (dischaige,  25,900 
aecond-feet);  minimum  stage  recorded,  1.3  feet  March  29-30,  1912  (dischaige, 
182  second-feet).  / 

WofTBjt  FLOW.— Stream  freezes  over  at  gage  for  short  periods  during  winter,  but 

usually  remains  open  at  control  section  below  gage. 
Diversions.— None.  • 

Rboulation  .— None. 
Accuracy. — Results  good. 
No  diachaige  measurements  made  during  the  year. 
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SUBFAGE  WATEB  SUPPLY,  1915,  PABT  XH — A. 


Daily  discharge  in  second-feet  of  Middle  Fork  of  Flathead  River  at  BeUon,  Mont.f  for  the 

year  eruHng  Sept,  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec 


Kar. 


Apr. 


May. 


June. 


July. 


Aof. 


Sept. 


1 
2 
3 
4 
5 

6 
7. 
8. 
9. 
10. 

11. 
12 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


510 

9eo 

1,100 
1,240 
1,320 

1,020 
960 
536 
536 
535 

536 
535 
535 
535 
1,580 

1,670 
1,670 
1,670 
1,670 
1,580 

1,480 
1,400 
1,240 
1,240 
1,240 

1,160 
1,100 
1,100 
1,100 
1,100 
1,100 


1,100 
2,300 
2,300 
2,190 
2,080 

2,000 
1,870 
1,770 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,400 

1,320 
1,320 
1,240 
1,240 
1,320 

1,400 
1,400 
1,400 
1,320 
1,320 

1,320 
1,240 
1,240 
1,240 
1,240 


1,240 
1,160 
1,160 
1,160 
1,100 

1,100 

1,100 

400 

400 

325 

325 
325 
325 
325 
296 

296 
206 
205 
295 
265 

266 
265 
265 
265 
265 

265 
295 
295 
296 
296 
295 


182 
182 
192 
192 
192 

204 
215 
215 
240 
240 

252 
252 
265 
265 
810 

360 
400 
440 
485 
510 

600 
650 
80O 


895 
928 
805 
862 
862 
895 


896 

960 

1,020 

2,410 

2,300 

2,190 
1,970 
1,970 
1,770 
1,770 

1,670 
2,080 
2,300 
2,900 
3,030 

3,170 
3,770 
5,190 
6,400 
6,400 

5,960 
5,960 
4,270 
8,930 
3,170 

3,170 
3,310 
3,310 
3,460 
3,460 


5,.960 
6,830 
5,190 
4,100 
3,460 

3,030 
2,650 
2,410 
3,030 
5,580 

5,780 
6,190 
6,190 
5,780 
6,780 

5,580 
5,380 
4,270 
8,930 
3,460 

3,170 
3,030 
2,770 
2,770 
3,030 

3,030 
8,170 
3,460 
3,460 
3,460 
3,460 


8,170 
3,170 
8,460 
8,770 
4,100 

4,100 
4,270 
4,270 
4,100 
4,100 

3,930 
3,770 
8,770 
3,770 
8,610 

3,460 
3,610 
3,770 
3,770 
8,610 

8,460 
8,170 
3,170 
3,310 
3,460 

3,460 
6,400 
5,980 
5,580 
5,380 


8,770 
3,610 
8,460 
8,460 
8,460 

8,170 
3,170 
2,770 
2,770 
3,080 

2,690 
2,410 
2,190 
2,300 
2,190 

2,060 
2,080 
3,170 
2,900 
2,770 

2,660 
2,410 
2,410 
2,300 
2,190 

2,080 
2,080 
2,190 
2,080 
1,970 
1,770 


1,770 
1,670 
1,580 
1,580 
1,480 

1,460 
1,400 
1,330 
1,330 
1,340 

1,340 
1,240 
1,160 
1,340 
1,160 

1,160 
1,100 
1,100 
1,100 
1,020 

1,020 
960 
960 
960 
928 

895 
802 


830 
830 


8» 

883 

1,100 

1,100 

1,0W 

1,100 


1,10D 


i,aao 

1,890 
1,400 
1.400 
lt«0 

1,400 
1,320 
1,340 

i,oao 


NOTB.— Diacharge  ascertained  from  a  weD-defined  rating  curve.    Discharge  Jan.  1  to  Feb.  27  doC  de- 
termined, because  of  ice  Jams  and  uncertainty  as  to  gage  readings. 

Monthly  discharge  of  Middle  Fork  of  Flathead  River,  at  Belton,  Mont.,  for  the  year  ending 

Sept,  SO,  1915, 

[Drainage  area,  900  square  miles.] 


Month. 


Discharge  in  second-fBet. 


Ifaximum. 


MiirinnniL 


Per 
■quare 


RmMifl. 


DM>thin 
Inches  on 
drainage 


Total  in 


October 

November.. 
December.. 
Haich 

June 

July 

August 

September. 


1,670 
2,300 
1,240 
928 
6,400 
6,820 
6,400 
3,770 
1,770 
1,400 


610 

1,100 

266 

182 

896 

2,410 

3,170 

1,770 

830 

830 


1,100 
1,440 
492 
474 
8,140 
4,170 
3,960 
2,630 
1,170 
1,060 


1.22 
160 
.547 
.637 
8.49 
4.63 
4.40 
2.92 
1.30 
1.18 


L41 
L78 
.68 
.61 
8.89 
6.34 
4.91 
8.87 
1.60 
1.32 


67,600 
85,700 
80,300 
29,100 
187,000 
256,000 
336,000 
162,000 
71,900 
63,100 


B. 
C. 
A. 
A. 
A. 
A. 


Note.— Discharge  relation  probably  affected  by  ice  and  accuracy  reduced  December  and  Macoli. 
SOXTTH  FORK  OF  FLATHEAD  RIVXB  HSAR  OOLimBIA  FALLS.  MOHT. 

Location.— In  the  NW.  i  8W.  {  sec.  4,  T.  30  N.,  R.  19  W.,  at  the  higliway  bxidge. 

half  a  mile  above  the  junction  with  Flathead  River,  and  about  7  mileB  eaat  ol 

Columbia  Falls,  in  Flathead  County. 
Drainage  area. — 1,640  square  miles. 
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RiooBDB  AVAiLABLB.— September  20, 1910,  to  September  30, 1915.    (No  gage-height 

record  during  1910.) 
Gaox.— Chain  gage  on  right  span  of  bridge;  read  irregularly  by  employees  of  United 

States  Forest  Service. 
DiscHABOB  M BAsuBBMBNTs.^Blade  from  bridge  at  gage. 
Ohannbl  and  contbol. — Gravel  and  small  rock;  control  probably  permanent;  banks 

high  and  not  subject  to  overflow. 
Eztbxmbs  of  DISCHABOB.— Maximum  stage  recorded  during  year,  6.5  feet  June  25 

(discharge,  7,300  second-feet);  minimum  stage  recorded,  3.3  feet  September  8 

(dischaige,  735  second-feet). 
1910-1915:  Maximum  stage  recorded,  14.8  feet  June  3,  1913  (discharge,  39,000 

second-feet);  minimum  stage  recorded,  3.05  feet  October  1,  1913  (discharges 

520  second-feet). 
WiNTEBFLOW. — Stago-dischargo  relation  seriously  affected  by  ice;  observation, 

discontinued  during  winter. 
DiVBBsiONs. — None. 
Rboulation  .—None. 
AocuBACT.— Results  good. 
OooPBBATioN.— Gage-height  record  furnished  by  United  States  Forest  Service. 

No  discharge  measurements  made  during  the  year. 

Daily  distfiarge^  in  seamd-feety  of  South  Fork  of  Flathead  River  near  Columbia  Falls^  Mont. , 
for  the  year  ending  Sept,  30^  1915. 


Dmte. 

Discharge. 

Dmte. 

Discharge. 

Date. 

Discharge. 

Oct.  12 

888 

2,670 
8,880 
4780 
4,780 
6290 
6290 
6,030 

June  16 

5,6fl0 
7300 

3,830 
5,030 
2,760 
2,760 
1,670 

Aug.  28 

1,420 

1,170 

1300 

736 

17 

25 

Sept.  3 

Apr.    8 

July    4 

iSy     6. 

10 

8 

'  it:: 

25 

10 

940 

33 

Aii£.     2 

28 

2,900 

27 

3.::::::::::::: 

Jnnff   a. .  

u 

NoTB.— Discharge  ascertained  from  a  foirly  well  defined  rating  curve. 

ZJTTLB  BITTZSBOOT  &IVXR  ITZAK  XABION,  KOVT. 

Location. — In  T.  27  N.,  R.  24  W.,  at  the  log  bridge  just  below  the  outlet  of  Little 
Bitterroot  Lake,  near  Marion,  in  Flathead  County. 

Dkainagb  abba.— Not  measured. 

Rbcx>ri>8  available.— January  1, 1910,  to  September  30, 1915. 

Gaok. — Vertical  staff  in  middle  of  stream;  read  every  second  day  by  Bonnell  Kelsey. 

Dibchabob  m basubbmbnts.— Made  by  wading. 

Ohannbl  and  contbol. — Fairly  permanent  in  natural  condition;  somewhat  ob- 
structed by  moss  and  weeds;  banks  high  and  not  subject  to  overflow. 

ExTRKM BS  OP  DsicHABGE.— Maximum  stage  recorded  during  year,  1.0  foot  August  29, 
September  3  and  5  (discharge,  5.8  second-feet);  minimum  stage  recorded,  0.3  foot 
January  19-23  (no  flow). 

1910-1915:  Maximum  stage  recorded,  2.9  feet  May  24,  1910  (dischaige,  43 
0econd-feet);  minimum  stage  recorded,  January  19-23, 1915. 

WnrrxR  flow.— Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

DiTSRSioNs.— None. 

Rboi7I<ation. — Some  water  was  stored  in  the  lake  above  the  gage  during  the  spring 
and  summer  of  1915.    The  low  discharge  is  due  to  this  regulation. 

AocuRACT. — ^Results  fair. 
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SUBFACB   WATER  SUPPLY,  1916,  PART  XH — ^A. 


Diacharge  metuuremenU  of  LiUU  BiUerroot  River  near  Marion,  Mont,,  during  the  j 

ending  Sept.  30, 1916, 

[Made  by  W.  A.  Lamb.] 


Date. 


May  12.. 
Sept.  9.. 


Daily  discharge,  in  second-feet,  of  Little  Bitterroot  River  near  Marion,  Mont.,  for  the  year 

ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

\       

2.1 
2.1 
2.1 
2.4 
2.6 

2.9 
3.2 
3.2 
3.2 
3.6 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.0 
2.1 

1.4 

.8 
.8 
.8 
.8 
.8 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.9 
1.0 

1.0 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
L2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.4 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.4 
1.2 
1.0 

.1 

.06 

.06 

.06 

.06 

.06 
.06 
.06 
.0 
.0 

.0 

.0 

.0 

.06 

.2 

.4 
.4 
.4 
.4 
.3 
.3 

a4 

.2 
.1 
.1 
.1 

.1 
.1 
.2 
.8 
.4 

.6 
.5 
.6 
.6 
.6 

.6 
.6 
.4 
.8 
.8 

.8 
.6 
.6 
.5 
.6 

:S 

.6 

0.8 
1.0 
1.2 
1.2 
L2 

LO 
.8 
.8 
.8 
.6 

.6 
.6 
.5 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.7 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.6 
.6 

0.6 

0.1 
2.6 
1.8 
1.2 
LO 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.6 
.6 

.8 
.8 
.8 
.8 
.8 

.7 

.6 

8.0 

2.6 

3.0 

L8 
L6 
LO 
.5 
.8 
.4 

0.1 
.2 
.3 
.2 
.1 

.8 
.8 
.3 
.2 
.2 

.2 
.8 
•    .8 
LO 
L2 

L4 

L6 
L8 
2.0 
L6 

L8 
2.0 
2.2 
2.6 
2.6 

2.8 
3.6 
2.2 
3.0 
2.2 

2.5 
2.2 
2.0 
.     L8 
L6 

L4 
L2 
L2 
L2 
LO 

.8 
.8 
.8 
LO 
L3 

L2 
L2 
L2 
L4 
L6 

L4 
L2 
L4 
L6 
L4 

L2 
L2 
L2 
L2 
L2 
L4 

L6 
L4 
L2 
LO 
.8 

.8 
.8 
.6 
.5 
.6 

.8 
.8 
.8 
.6 
.6 

.5 
.5 
.4 

.8 
.2 

.1 
.1 
.1 
.2 
.3 

.3 
.3 
3.0 
6.8 
6.4 
6.0 

5.0 

2 

5.4 

3        

5.8 

4     

5.S 

5           

5.8 

5        

5.4 

7     

6.0 

g           

10 

9    

11 

10        

10 

11            

S.0 

12 

13        

S.S 

8.0 

14               

S.0 

15           

S.0 

15          

3.6 

17    

3.0 

18           

3.0 

19    

3.0 

20        

3.1 

21        

S.6 

22 

3.8 

23    

8.0 

24 

8.0 

25    

8.0 

26 

8.8 

27        

8.0 

28 

8.1 

29 

8.0 

30 

8.0 

31 

Note.— Discharge  aaoertatned  from  two  fairly  well  defined  rating  onrves,  applicable  Oct.  1  to  Jan.  6,  ud 
Jan.  7  to  Sept.  30,  respectively.  Low  disohaige  durlnff  part  of  year  due  to  storage  of  water  in  lake  abovf 
gage.   Gage  read  usually  every  seoond  day;  disctiargeinterpoUted  for  intervening  days. 
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Monthly  diidutrge  of  Little  BxUerroot  River  near  Marian,  Mont.,  for  the  year  ending 

Sept.  30,  1916. 


Mooth. 


Discbarge  in  seoond-feet. 


Kftximuin.  Minimuin.      Mean. 


Run-off 
(total  in 
acre-feet). 


October... 
Norember 
December. 
January... 
February. 
Maieb.... 

is?*::;.: 

June 

July 

The  year 


3.8 
1.2 
1.6 
1.4 

.6 
1.2 

.8 
3.0 
2.8 
2.6 
5.8 
5.8 


a8 

.8 
L2 
.0 
.1 
.5 
.1 
.1 
.1 
.8 
.1 
3.0 


2.81 
.87 
1.32 
.20 
.37 
.74 
.51 
1.06 
1.23 
1.35 
1.14 
3.83 


173 
52 
81 
18 
21 
46 
30 
65 
73 
83 
70 

228 


5.8 


.0 


1.30 


940 


UTTLB  BITTBKBOOT  RXVEB  NBAB   HUBBABT.  MOHT. 

Location. — ^Above  the  canyon  leading  to  the  second  fall  of  Little  Bitterroot  River, 
1)  miles  west  of  the  ranch  buildings  of  the  Hubbart  Cattle  Co.,  near  Hubbart  post 
office,  and  15  miles  south  of  Marion,  in  Flathead  County. 

Dbainagb  area. — Not  measured. 

Records  available.— April  22,  1909,  to  September  30,  1915. 

Gage. — Vertical  staff  on  left  bank;  read  twice  a  week  by  C.  A.  Strodtbeck.  From 
April  22  to  October  17, 1909,  gage  was  in  box  canyon  below  falls,  about  a  mile 
downstream. 

DiscHABGB  MEASUREMENTS. — Made  by  wading  near  gage. 

Channel  and  control. — Gravel  and  silt;  shifts  at  high  stages.  Channel  sli^tly  ob- 
structed by  growth  of  moss  and  weeds  during  summer.  Banks  high  and  not 
subject  to  overflow  at  ordinary  stages. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  1.85  feet  April 
20  (discharge,  64  second-feet);  minimum  stage  recorded,  0.9  foot  October  20-27 
and  November  10  (discharge,  1.4  second-feet). 

1909-1915:  Maximum  stage  recorded,  4.0  feet  March  22,  1910  (discharge,  206 
second-feet);  minimum  stage  recorded,  0.9  foot  October  20-27  and  November  10, 
1914  (discharge,  1.4  second-feet).  , 

WiMTKR  FLOW. — Stage-dischaigo  relation  seriously  affected  by  ice;  observations  dis- 
continued during  winter. 

DiVBBaiONS.— None. 

Regulation. — Stream  affected  sli^tly  by  storage  in  Little  Bitterroot  Lake  about 
15  miles  above  the  station. 

Accuracy. — Results  only  fair. 

DiMcharge  measurements  of  Little  Bitterroot  River  near  Hvhhart,  Mont.,  during  the  year 

ending  Sept.  SO,  1915. 


f 

(Made  by  W.A.Lamb.] 

Date. 

hei^t. 

Dl*. 
charge. 

Umr  11.    

Feet. 

1.29 
a  1.25 
•  1.31 

Sec'fl. 
24 

TSLm.:: :.::..:.:.:.:.:::::::::::::::::::::::::::: 

15.7 
12.1 

Seot.9 

a  Chanoel  obstructed  by  a  growth  of  moss  and  weeds. 
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GROW  ORSEX  HEAR  RORAV.  XOHT. 

Location.— In  the  SW.  }  sec.  13,  T.  20  N.,  R.  20  W.,  at  the  old  higjiway  bridge  about 
a  quarter  of  a  mile  above  the  present  bridge  on  the  stage  road  from  St.  Ignatius 
to  Ronan,  Missoula  County,  3  miles  south  of  Ronan,  above  all  tributaries. 

Drainage  abea. — ^Not  measured. 

Rbcords  available. — September  21,  1906,  to  September  30, 1915. 

Gage. — Staff  gage  on  center  pier  of  old  bridge,  installed  September  7,  1913;  read 
once  a  day  by  Mrs.  J.  A.  Nordgren.  From  September  21,  1906,  to  September  7, 
1913,  staff  gage  nailed  to  the  left  abutment  of  bridge  at  same  datum. 

DiscHABOE  MBA8UBEMSNT8.— Made  by  wading  or  from  new  higjiway  bridge  500  feet 
below  gage. 

Channel  and  contbol. — Bed  composed  of  sand  and  mud.  Current  is  very  sluggish 
at  the  gage.  Sand  bar  about  50  feet  downstream  forms  partial  control;  shifts 
sligjitly.  During  the  summer  some  vegetation  grows  on  this  bar.  Banks  tidrly 
hi^.  At  extremely  high  stages  water  overflows  rig^t  bank  about  100  feet  above 
the  gage  fonning  a  small  secondary  channel.  During  the  high  water  period  of 
1915,  a  new  channel  was  formed  across  a  bend  about  500  feet  below  the  gage, 
causing  a  change  in  the  stage^lischarge  relation. 

Extremes  of  dischabge. — Maximum  stage  recorded  during  year,  6.3  feet  at  10  a.  m., 
July  18  (discharge,  408  second-feet);  minimum  stage  recorded,  0.9  foot  October 
^13  (discharge,  14  second-feet). 

1906-1915:  Maximum  stage  recorded,  10.85  feet  June  6,  1908  (discharge,  1,400 
second-feet);  minimum  stage  recorded,  0.8  foot  September  27,  1910,  and  0.9  foot 
October  ^13, 1914  (discharge,  14  second-feet). 

These  records  are  for  the  open  season  only.  A  lower  flow  may  have  occurred 
during  winter. 

Winter  flow. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  dis- 
continued during  winter. 

DiVEBfiiONS. — Water  is  diverted  above  station  by  the  Pablo  Feeder  canal. 

Regulation  . — None. 

AcouBACT.— Results  fair. 

Diacharge  measurements  of  Crow  Creek  near  Ronan^  Mont.,  during  the  year  ending  Sept 

30,  1915. 


Date. 

Made  by- 

Oaee 
hei^t. 

DIs- 
charge. 

Date. 

Madeby- 

he^t. 

Dto- 
oharge. 

May   10 

W.A.Lamb 

Feet. 
«3.90 
03.90 

190  1 

July  35 
Sept.  15 

W.  A.  Lamb 

Feet. 
3.33 
1.65 

^"•4 

June  18 

do 

B.  E.  Jones 

36 

o  Water  flowing  through  new  channel  at  the  bend  500  feet  below  gage. 
106921^—18 wsp  412 ^9 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge^  in  second-feet ^  of  Craw  Creek  near  Ronan^  Mont.,  for  the  year  ending 

Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

16 
17 
21 
26 
31 

28 
20 
16 
14 
14 

14 
14 
14 
18 
22 

30 
59 
109 
159 
143 

129 
109 
79 
47 
31 

21 
24 
35 
47 
49 
59 

55 
55 
51 
51 
51 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

53 
55 

53 
49 
45 

45 
43 
89 
89 
39 

39 
39 
39 
37 
35 

33 
30 
28 
25 
25 

25 
25 
25 
26 
28 

28 
26 

52 
52 
52 
47 
50 

54 
57 
57 
57 
54 

52 
54 
57 
57 
67 

62 
.  62 
62 
67 
64 

62 
62 
62 
62 
70 

82 
85 
76 
67 
62 
62 

57 
60 
62 
62 
62 

62 
62 
62 
62 
62 

62 
64 
79 
85 
104 

141 
193 
213 
243 
243 

223 
203 
184 
149 
118 

97 
64 
62 
70 
85 

133 
97 
118 
125 
133 

166 
184 
203 
184 
198 

193 
203 
223 
233 
243 

229 
210 
201 
192 
167 

166 
198 
214 
231 
248 

247 
194 
169 
176 
175 
158 

158 
165 
164 
163 
162 

162 
161 
151 
166 
156 

164 
164 
188 
180 
164 

180 
180 
176 
172 
188 

180 
196 
213 
267 
303 

378 
303 
258 
180 
180 

172 
164 
164 
156 
164 

172 
172 
180 
196 
249 

231 
196 
172 
172 
213 

249 
378 
378 
276 
222 

188 
156 
132 
124 
128 

164 
180 
164 
148 
116 
62 

54 
49 
49 
45 
46 

41 
41 
37 
87 
87 

84 
83 
82 
31 
28 

30 
28 
28 
28 
31 

31 
32 
84 
31 
81 

81 
81 
34 
34 
31 
31 

31 

2 

30 

3 

31 

4  

34 

5 

36 

0 

37 

7 

84 

8 

84 

9 

34 

10 

34 

11 

84 

12 

84 

13 

84 

14  

34 

15 

89 

16 

45 

17 

43 

18 

39 

19 

87 

20 

87 

21 

84 

22 

84 

23 

84 

24 

87 

25 

34 

28 

84 

27 

161 

28 

148 

29 

109 

30 

88 

31 

Note.— Discharge  ascertained  as  follows:  Oct.  1  to  Dec.  12,  from  a  folrly  well  defined  rating  curve:  Har.  1 
to  May  15.  from  a  poorly  defined  rating  curve;  May  16  to  June  9,  by  method  for  sliifting  oontiDl:  Jane  10 
to  Sfspl,  86»  from  a  rathig  curve  f^ly  well  defined  below  and  poorly  defined  above  196  seoond-feet. 

Monthly  discharge  of  Crow  Creek  near  Ronan,  Mont.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Maximum.   Ifinfnmm.       MfBI". 


Run-off 
(total  in 
acre-feet). 


Aeca- 
racy. 


October 

November 

December  1-12 

March 

April 

May 

June 

July 

August 

September.... 


159 
55 
88 
85 
243 
248 
378 
378 
54 
164 


14 

86 
25 
47 
67 
97 
151 
62 
28 
80 


46.6 
47.4 
27.0 
60.6 

110 

187 

194 

188 
85.1 
47.6 


2,800 
2,820 
643 
3,730 
6,550 
11,500 
11,500 
11,000 
2,160 
2,890 


NotK.— Diversions  were  made  above  the  station  as  fbllows:  October,  2, 860  acre-feet;  May,  2,984  acre-feet; 
June,  1,626  acre-feet;  August,  346  acre-feet. 
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OSOW  OBSEX  AT  LOZBAXr*S  BAVOB,  VBAB  &OFAV,  MOVT. 

Location.— In  the  E.  }  sec.  15,  T.  20  N.,  R.  21  W.,  at  Louis  Lozeau's  ranch,  about  a 
mile  below  the  mouth  of  Mud  Creek,  2)  milee  above  jimction  of  Crow  Creek  with 
Tlathead  River,  and  8  milee  southwest  of  Ronan,  in  Missoula  Coimty. 

Drainage  area. — Not  measured. 

Records  available.— April  21, 1911,  to  September  30, 1915. 

Gage. — Vertical  staff  with  cast-iron  face  attached  to  log  framework  protecting  left 
bank  100  feet  below  the  private  highway  bridge  at  Lozeau's  ranch,  read  May  10 
to  September  30,  1915.  April  21,  1912,  to  May  9,  1915,  staff  gage  on  right  bank 
200  feet  upstream  from  the  present  gage  and  at  different  datum. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Bed  of  stream  composed  of  gravel  and  cobblestones  at 
the  gage  and  at  the  control;  likely  to  change  at  hig^  stages.  Current  swift  at 
hig}i  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.15  feet  April  25 
(discharge,  410  second-feet);  minimum  stage  recorded,  2.55  feet  August  27-29 
(dischaige,  42  second-feet). 

1911-1915:  Maximum  stage  recorded,  3.4  feet  June  29,  1911  (dischaige,  960 
second-feet);  minimum  stage  recorded,  0.8  foot  March  21,  1913  (dischaige,  4 
second-feet). 

Winter  flow. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  dis- 
continued during  winter. 

Diversions. — ^Water  is  diverted  from  the  various  branches  of  Crow  Creek  by  the 
Pablo  Feeder  canal  supplying  Pablo  reservoir.  A  canal  also  heads  just  below  the 
mouth  of  Mud  Creek  about  a  mile  above  the  gage. 

Regulation. — ^None. 

Accuracy. — Results  good  except  during  high  water. 

Discharge  TneastaremenU  at  Crow  Creek  at  Lozeau*s  ranch ^  near  Ronany  Mont.,  during 

1914-15, 


Madeby- 

Gage  height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage  height. 

Dis- 
charge. 

Date. 

Old 
gage. 

New 
gage. 

Old 
gage. 

New 
gage. 

1914. 
May  14 

JiinB  16 

W.  A.  Lamb... 
do 

Feet. 
1.82 
2.01 
L«l 
2.24 

Feet, 

***3.'68' 
2.89 

Sec.-ft. 
108 
211 
63 

84 

1915. 
May  10 

June  18 
July  25 
Sept.  16 

W.  A.  Lamb... 
do 

Feet. 
2.85 

Feet. 
3.60 
8.65 
8.48 
2.97 

Sec.^t. 
188 
209 

July  28 
Nov.  23 

....do 

do 

153 

do 

B.  E.Jones 

74 
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SUBFACB  WATBE  SUPPLY,  1915,  PABT  XH — JL. 


Daily  dMiarge,  in  Hcand^feA,  of  Crow  Creek  at  Lozeau'e  ranch,  near  Ronan,  MorU,,for 
the  year  ending  Sept.  SO,  1915, 


Day. 

Not. 

Dec. 

Mar. 

Apr. 

lUy. 

July. 

Aug. 

fl^pt. 

1 

179 
164 
136 
136 
122 

110 
00 
90 
00 
09 

00 
00 
00 
00 
122 

110 
110 
110 
09 
09 

00 
00 
00 
80 
00 

80 
72 
72 
72 
80 

72 
72 
72 
72 
80 

72 
48 
43 
43 
43 

48 
4» 
43 
48 
43 

60 
66 
66 

66 
80 

72 
60 
60 
6S 
60 

68 
60 
60 
110 
164 

122 
122 
164 
170 
170 

300 
300 
380 
396 
410 

106 
164 
140 
164 
179 

217 
233 
188 
150 
202 

249 
160 
160 
162 

las 

217 
301 
249 
233 
233 

283 
266 

217 
217 
217 
203 

188 
202 
176 
188 
188 

188 
188 
188 
188 
249 

249 
188 
162 
176 
188 

188 
217 
233 
217 
217 

217 
188 
160 
139 
162 

949 
367 
283 
249 
217 

217 
188 
188 
188 
176 

139 
189 
139 
189 
188 

349 
188 
162 
162 
160 

189 
139 
317 
397 
888 

388 
383 
188 
176 
163 

160 
160 
163 
176 
189 
130 

133 
110 

Kn 

103 
103 

108 
108 
103 
108 
04 

87 
87 
81 
75 
66 

61 
67 
67 
67 
54 

54 
54 

SO 
46 
45 

46 
43 
43 
43 
46 
48 

» 
64 

57 
67 

67 
67 
57 
61 
tt 

e5 

05 
65 
«5 
65 

70 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

70 

18 

70 

19 

70 

20 

70 

21 

70 

22 

00 
110 
00 
80 

72 
72 
72 
72 
72 
66 

66 

23 

66 

24 

61 

28 

61 

26 

67 

27 

57 

28 

57 

29 

61 

30 

70 

31 

Non.— Disoliarn  ascirtaiiied  as  follows:  Nor.  1  to  Apr.  30  from  a  ounre  w«U  deOiMd  betwMa  35  and 
160  second-feet;  May  10  to  r        ^'  "*"     


pt.  30  from  a  ratins  curve  well  defined  between  60  and  360  second-feet  uid 
poorly  defined  for  other  diaonarges;  discharge  Apr.  23-34  interpolated:  estimated  May  1-0,  as  stage  dis- 
charge relation  was  probably  affected  by  logs  lodgbig  on  a  beaver  dam  below  gage. 


Monthly  diecharge  of  Crow  Creek  at  Lozeau's  ranch^  near  Ronanj  Mont,,  for  the  year 

ending  Sept,  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum/  Ifininmm,      M^n, 


Run-off 
(total  in 
aera^set). 


Accu- 
racy. 


October 

November 

December  1-16. 
March  33-31.... 

April 

May 

June 

July 

August 

September 


179 
80 
110 
410 
801 
857 
807 
138 
70 


73 
48 
66 
68 
160 
180 
180 
43 
60 


106 

101 
56.6 
70.5 

168 

308 

306 

187 
72.1 
08.1 


6,400 

6,010 

1,660 

1,680 

9,100 

13,000 

13,800 

11,500 

4,480 

8,700 


Non.— During  October  stage-discharge  relation  affected  by  backwater  from  a  beaver  dam;  mean  flow 
estimated.  Diversions  were  made  above  the  station  as  follows:  From  Mud  Creek:  May,  645  acre-feet; 
June.  665  acre-feet:  July,  346  acre-feet;  August,  47  acre-feet.  From  North  Fork  of  Crofw  Creek:  May,  3.084 
acre-feet;  Jun^  1,636  acre-feet:  August,  346  acre-feet.    From  Crow  Creek  just  above  Loceau's  house:  May, 

330  acre-feM;  June,  680  acre-feet;  July,  1,789  acre-feet;  August,  838  acre-feet;  8 "-   "*"    "  * 

Total  quantity  diverted  above  station  for  October,  3,940  aore-feeL   Aoomaoy  oC 
and  September  lowered  by  poaalbla  errors  in  gage  readingk 


ttember,  385  acre-feet. 
iorJuoe 
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8T.  VBOULTTOM,  MOST. 


Location.— In  the  SW.  i  aec.  10,  T.  18  N.,  R.  20  W.,  near  the  house  of  T.  L.  Cope, 
about  a  mile  downstream  from  St.  Ignatius,  in  Missoula  County. 

Drainagx  ARSA.^Not  measured. 

Recobiw  availablb.— September  21, 1906,  to  September  30, 1915. 

Gaob. — Vertical  staff  on  the  left  bank  about  500  feet  below  house  of  T.  L.  Cope;  read 
two  to  three  times  a  week  in  November,  December,  July,  August,  and  September, 
and  four  to  five  times  a  week  in  other  months.  Original  gage  was  destroyed  July 
5,  1907,  and  a  new  gage  was  installed  July  24  a  short  distance  downstream  at  a 
datum  0.30  foot  lower.  January  25,  1908,  this  gage  was  lowered  0.39  foot.  The 
gage  was  again  destroyed  June  7,  1908,  and  on  June  26  a  vertical  staff  gage  was 
installed  20  feet  farther  downstream  and  at  a  different  datum.  January  29, 1912, 
a  chain  gage  was  installed  on  the  left  bank  about  200  feet  above  last  gage  and  at  a 
different  datum.  Present  gage  installed.May  19, 1913,  at  the  same  site  and  datum 
as  the  chain  gage. 

DisGHABOB  MBA8USBMBNT0.— Made  by  wading  or  from  a  bridge  2  miles  above  tiie 

gage. 

Channbl  and  control. — Composed  of  gravel;  may  diift  slightly  at  high  water;  cur* 
rent  swift.  Control  not  well  defined.  Left  bank  high  and  not  subject  to  over- 
flow; right  bank  low  and  subject  to  overflow  only  at  flood  stages. 

ExTRXMBS  OF  DiscHAROB.— Maxjmum  stage  recorded  during  year,  3.6  feet  June  26 
(dischaige,  385  second-feet);  minimum  stage  recorded,  1.7  feet  March  16-29 
(discharge,  16  second-feet). 

190^1915:  Maximum  dischaige  estimated  at  2,000  second-feet  during  period 
June  7-25, 1908  (gage  washed  out);  minimum  stage  recorded,  0.2  foot  January  30 
to  February  4,  17-25;  March  9-12,  1908;  February  iS,  1911  (dischaige,  8  second- 
feet). 

WiNTBR  FLOW. — Stago-discharge  relation  affected  by  ice;  record  discontinued  during 
winter. 

DiVBRSkoMS.— Mission  canal,  of  tiie  United  States  Reclamation  Service,  diverts  above 
station.  For  the  amount  of  diversions  during  1915,  see  footnote  to  table  of  mean 
monthly  dischaige.    There  are  also  several  private  ditches  taking  out  above  the 


Rboulation. — St.  Mary  Lake  gives  a  small  amount  of  natural  regulation.    The  snow 

mdting  in  the  mountains  causes  some  diurnal  fluctuation  during  the  spring. 
AccuRAcr.— Results  good  when  frequent  gage  readings  are  made. 

Discharge  measurements  of  Mission  Creek  near  St.  Ignatius,  Mont.,  during  the  year 

ending  Sept,  30,  1915, 


(Made  by  W.  A.  Lamb.] 

Bate. 

heig^. 

Dis- 
charge. 

Kov.33 

Tut, 
1.1)3 
3.36 

Sec.'fl. 
83 

May  10 , ...X  -.r T    -    

81 
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Daily  discharge^  in  aecond-feet,  of  Mission  Creek  ntar  St.  IgmUiiUf  Mont.^  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Mw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

43 
51 
59 
68 
76 

61 
54 
48 
38 
88 

38 
38 
38 
38 
50 

61 
61 
61 
61 
58 

54 

48 
48 
48 
48 

48 
48 
52 
56 
61 
61 

61 
61 
58 
55 

52 

49 
46 
42 
38 
38 

38 
38 
34 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 

29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 

% 

23 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

24 

29 
84 
88 
76 

98 
98 
92 
92 
102 

111 
100 
88 
76 
61 

61 
61 
68 
76 
111 

132 
104 
76 
61 
61 

61 
61 
60 
77 
84 

76 
108 
112 
122 
111 

111 
111 
122 
132 
154 

177 
177 
177 
177 
166 

177 
144 
111 
133 
155 
178 

201 
226 
239 
252 
239 

226 
226 
239 
252 
226 

201 
201 
201 
201 
201 

201 
201 
201 
201 
201 

201 
214 
226 
226 
358 

88S 
372 
358 
358 
354 

350 
346 
342 
338 
834 

331 
344 
358 
347 
336 

325 
314 
304 
331 
278 

265 
252 
265 
278 
278 

278 
278 
272 
266 
250 

252 
252 
252 
252 
239 
226 

213 

aoi 

189 
177 
166 

154 
154 
178 
201 
189 

177 
166 
154 
154 
156 

158 
160 
163 
164 
166 

168 
171 
174 
177 
170 

163 
154 
149 
144 
138 
132 

Ill 

2 

102 

3 

92 

4 

ST 

6 

82 

6.     

76 

7 

72 

8 

68 

9 

61 

10 

CI 

11 

€1 

12 

61 

13 

61 

14 

61 

15 

61 

16 :-. 

61 

17 

18 

19 

61 
59 
56 

20.           .  .. 

53 

21 

50 

22 

48 

23 

46 

24 

44 

26 

42 

26.  . 

40 

27 

38 

28 

38 

29 

38 

30 

3S 

81 

Note.— Discbarge  ascertained  from  a  well-defined  rating  curve.    Discharge  interpolated  for  days  when 
gage  was  not  read. 

Monthly  discharge  of  Mission  Creek  near  St.  Ignatius ^  Mont.,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  in  second-teet. 


MaTJnmin  ■  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Aocu- 
racy. 


October.... 
November.. 
December.. 
March  16-31 

April 

May 

June 

July 

August 

September. 


76 

61 

29 

16 

111 

178 

385 

358 

213 

111 


29 

22 

16 

19 

61 

201 

226 

132 


52.0 
36.8 
26.4 
16.0 
55.8 

120 

246 

295 

167 
61.1 


3,200 

2,190 

1,620 

508 

3,320 
7,380 
14,600 
18,100 
10,300 
3,640 


Note.— Water  was  diverted  from  Mission  Creek  above  the  gage  as  follows:  June,  22  acre-feet;  July,  102 
acre-feet;  August,  560  acre-feet;  and  September,  326  acre-feet. 
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DRY  OBXSX  HBA&  ST.  IGFATIXm,  MOVT. 

Location. — ^At  Felsman's  ranch,  about  li  milee  below  St.  Mary  Lake,  above  the  only 

tributary  and  about  5  milee  southeast  of  St.  Ignatius,  in  Missoula  County. 
Drainaob  area. — ^Not  measured. 

Records  available.— April  16,  1908,  to  September  30, 1915. 
Gage. — Staff  gage  nailed  to  tree  on  left  bank  opposite  Henry  Felsman's  house;  read 

daily  by  Theresa  Felsman. 
Discharge  measurements.— Made  by  wading. 
Channel  and  control. — Channel  is  composed  of  coarse  gravel  and  boulders;  shifts 

slightly.    Control  is  not  well  defined.    Banks  low  but  not  subject  to  overflow, 

as  the  fall  is  great. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  1.70  feet  June  25 

(dischaige,  113  second-feet);  minimum  stage  recorded,  0.1  foot  March  20-22 

(discharge,  0.5  second-foot). 
1908-1915:  Water  over  gage  June  6  and  7,  1908  (discharge  estimated  at  250 

second-feet).    No  flow,  November  30, 1908;  May  15, 18-21,  October  24,  November 

1-4,  11-15,  17  and  20-30, 1909;  April  23,  1910;  May  3-7,  1913;  April  1-11,  1914* 
Winter  flow. — No  flow  at  gage  during  winter  and  early  spring. 
Diversions. — One  small  ditch  diverts  above  the  station. 
Regulation. — St.  Mary  Lake  forms  a  natural  regulation.  Dry  Creek  carrying  simply 

the  overflow.    This  is  the  cause  of  the  creek  going  dry  during  the  winter. 
Accuracy. — ^Results  good. 

The  following  dischaige  measurement  was  made  by  W.  A.  Lamb: 
May  9,  1915,  gage  height  0.70  foot;  discharge,  15.4  second-feet. 

Daily  discharge,  in  second-feet,  of  Dry  Creek  near  8t,  Ignatius,  Mont.,  far  the  year  ending 

Sept,  SO,  1915, 


D»y. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.0 
3.0 

38 

38 

38 

30 
10 
10 
10 
10 

10 
10 
10 
6.0 
10 

16 
16 
23 
23 
23 

16 
16 
16 
16 
16 

10 
10 
10 
10 
10 
10 

10  ■ 

10 
10 
10 
6.0 

6.0 
0.0 
6.0 
6.0 
6.0 

6.0 
10 
10 
10 

6.0 

6.0 
10 
10 
10 
10 

10 

10 

10 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

4.0 
4.0 
4.0 
2.0 
2.0 

2.0 
2.0 

5.0 
5.0 
6.0 
6.0 
10 

10 

10 

10 
6.0 
6.0 

4.0 
CO 

16 

16 

16 

23 
23 
26 
30 
38 

38 
38 
44 
32 
30 

30 
30 
32 
30 
32 

47 
38 
34 
SO 
23 

23 
17 
16 
16 
20 

23 
30 
38 
38 
42 

42 
40 
40 
40 
38 

45 
49 
47 
47 
47 

47 
47 
40 
47 
47 
47 

52 
67 
57 
57 
57 

67 
78 
84 
67 
57 

57 
47 
47 
40 
40 

34 
34 
62 
72 
72 

62 

62 
57 
84 
113 

101 
78 
68 
59 
62 

69 
67 
67 
75 
78 

81 
86 
78 
78 
78 

78 
78 
60 
67 
67 

67 
62 
62 
57 
57 

57 
62 
62 
67 
62 

57 
67 
57 
52 
47 
47 

49 
49 
54 
47 
47 

38 
38 
38 
30 
30 

26 
25 
23 
23 
23 

16 
20 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 

16 

2 

16 

3 

16 

4 

16 

5 

16 

6 

16 

7 

16 

8 

9 

10 

11 

12 

13  .  . 

16 
16 
16 

16 
16 
16 

14 

16 

16 

16 

16 

16 

17 

16 

18 

16 

19 

16 

20 

0.5 

0.5 
0.6 
2.0 
4.0 
6.0 

6.0 
4.4 
4.4 

5.0 
5.0 
5.6 

16 

21 

16 

22 

16 

23 

16 

24 

14 

25 

14 

26 

14 

27 

16 

28 

16 

29 

20 

30 

20 

31 

Note.— Discharge  ascertained  from  a  rating  curve  fairly  well  defined  above  and  poorly  defined  below 
5  aeooDd-feet.    Discharge  Oct.  1-2  interpolated  for  lack  of  gage  readings. 
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Monthly  discharge  of  Dry  Creek  near  St.  IgnatiuSy  Mont.,  for  the  year  ending  Sept.  SO,  1915, 


Month. 

Discharge  in  aecond-fBet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maztmum. 

Mifli*"!'"!, 

Mean. 

ncy. 

October 

38 
10 
6 
6 
44 
49 
113 
86 
54 
30 

3.0 
6.0 
2.0 
.5 
4.0 

16 

34 

47 

16 

14 

15.6 
7.87 
4.17 
3.66 
20.8 
36.9 
62.8 
66.1 
25.8 
16.1 

960 

468 
99.3 
87.1 
1,210 
2,270 
8740 
4,060 
1,500 

958 

B. 

November 

B. 

December  1-12 

C. 

March  20-31 

C. 

April 

B. 

MMr.:::::::::: :::::::::::::: :::: 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

POST  OSEZX  VXAB  ST.  IGFATZTm,  MOHT. 

Location.— On  section  line  between  the  SE.  }  NE.  }  sec.  23  and  the  SW.  i  NW.  ^ 
sec.  24,  T.  19  N.,  K.  20  W.,  at  the  new  highway  bridge  on  the  stage  road  between 
St.  Ignatius  and  Ronan,  about  a  mile  below  North  Fork  of  Post  Creek,  and  5  miles 
north  of  St.  Ignatius,  in  Missoula  County. 

Drainage  area. — Not  measured. 

Records  available. — September  19,  1911,  to  September  30,  1915.  For  a  station 
3  miles  above  present  gage,  September  1,  1906,  to  May  9,  1911,  and  1)  miles 
above  the  present  gage,  April  20,  1911,  to  November  11,  1911.  Considerable 
inflow  from  springs  between  the  present  station  and  stations  above.  North  Fork 
of  Poet  Creek  also  enters  between  the  stations  above  and  the  present  one. 

Gage. — Chain  gage  installed  on  downstream  side  of  highway  bridge  September  19, 
1911;  read  twice  daily  by  I.  H.  Lee.  Staff  gage  near  the  house  of  J.  G.  Fits&- 
patrick,  about  2  miles  above  North  Fork  of  Post  Creek,  September  1,  1906,  to 
May  9, 1911.  Staff  gage  at  Deschamp's  ranch,  500  feet  above  North  Fork  of  Post 
Creek,  April  20,  1911,  to  November  11, 1911. 

Discharge  measurements. — ^Made  by  wading  or  from  highway  bridge. 

Channel  and  control. — Gravel  and  small  boulders;  free  from  vegetation;  shifting 
at  high  stages.  Banks  fairly  high,  and  not  subject  to  overflow  except  at  flood 
stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.65  feet  at  8  a.  m. 
May  21  (discharge,  501  second-feet);  minimum  stage  recorded,  2.05  feet  Octo')er 
10, 12,  15,  22,  and  .25  (discharge,  22  second-feet). 

1906-1915:  Maximum  stage  recorded,  8.48  feet  about  June  10,  1908,  gage 
washed  out  (discharge  estimated  at  2,200  second-feet);  minimum  stage  recorded, 
2.0  feet  September  3,  1914  (discharge,  20  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  record  discon- 
tinued during  winter. 

Diversions. — Two  small  ditches  divert  water  above  the  old  station  at  Fitzpatrick's 
ranch.  The  United  States  Reclamation  Service  diverts  water  above  station  for 
irrigation  and  for  storage  in  Ninepipe  Reservoir.  For  diversions  in  1915,  see  foot- 
note to  table  of  monthly  discharge. 

Regulation. — ^McDonalds  Lake  affords  a  small  amount  of  natural  regulation. 

Accuracy. — ^Results  excellent. 
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Diitharge  meaturements  of  Poit  Creek  near  St,  Ignaliuaj  M<mt.,  durinff  the  year  ending 

Sept.  SO,  1915, 


Due. 

Made  by- 

hei^t. 

Die- 
charge. 

May  10 

W.  A.  T/amh 

Ftet, 
3.18 
3.55 
2.71 

Sec-fi. 
130 

June  18 

do 

222 

Sept.  15 

P.  K.  JOIMW 

72 

DaUy  discharge,  in  second-feet y  of  Post  Creek  near  St.  Ignatius,  Mont.,  for  the  year  ending 

Sept,  30,  1915, 


D*y. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

32 
37 
40 
45 
93 

51 
28 
28 
20 
22 

25 
22 
25 
25 
22 

20 
27 
34 
32 
26 

20 
22 

22 

20 
30 
38 
40 
40 
48 

48 
44 
65 

00 
02 

59 
00 
81 
80 

81 

80 
80 
79 

^      78 
71 
70 
70 
71 

74 
03 
70 
70 
71 

70 
03 
00 
00 
02 

00 
02 
04 
59 
57 

59 
52 
57 
55 
40 

48 
44 
44 
44 

40 

55' 

51 

59 

83 

08 

72 
08 
08 
03 
59 

03 
72 
102 
109 
102 

89 
89 
102 
117 
125 

142 
117 
109 
109 
89 

95 
83 
83 
109 
134 

100 
151 
142 
125 
102 

109 
89 
89 
117 
142 

202 
191 
191 
225 
260 

225 
191 
180 
214 
230 

431 
230 
214 
225 
214 

225 
202 
191 
202 
191 
202 

225 
230 
230 
260 
260 

273 
230 
200 
260 
236 

225 
214 
191 
180 
170 

180 
202 
214 
214 
214 

202 
180 
170 
202 
280 

377 
273 
225 
214 
214 

214 
214 
214 
214 
202 

214 
248 
200 
273 
273 

280 
230 
225 
225 
202 

191 
225 
273 
260 
248 

225 
180 
202 
214 
202 

214 
214 
202 
180 
180 
202 

100 
170 
160 
170 
160 

160 
170 
151 
151 
142 

142 
134 
.125 
142 
135 

125 
125 
125 
125 
134 

125 
125 
125 
117 
117 

109 
95 
95 
95 

102 
95 

95 

2 

117 

3 

109 

4 

95 

5 

95 

0 

95 

7 

95 

8.., 

9 

89 
83 

10 

83 

11. 

83 

12 

72 

13 

72 

14 

72 

15 

72 

10 

72 

17 

72 

18 

72 

19 

72 

20 

72 

21 

72 

22 

72 

23 

72 

24 

72 

90 

72 

20 

72 

27 

89 

28 

134 

29 

30 

117 
95' 

31 

Nora. — Discharge  ascertained  from  two  well-defined  ratine  curves  applicable  Oct.  1  to  Dec.  15,  and 
Apr.  1  to  Sept.  30.    Discharge  Sept.  13  and  14  interpolated  for  Tack  of  gage  readmgs. 

MorMy  discharge  of  Post  Creek  near  St.  Ignatius,  Mont,,  for  the  year  ending  Sept,  SO, 

1915, 


Month. 

Discharge  in  sec<»id-feet. 

Run-Off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

93 
86 
66 
142 
431 

m 

286 
170 
134 

22 
44 
40 
51 
89 
170 
180 
95 
72 

32.5 
71.0 
53.1 
89.5 

189 

228 

223 

132 
85.1 

2,000 
4,220 
1,580 
5,330 
11,600 
13,600 
13,700 
8,120 
5,060 

A. 

A. 

TVM^nnN>r  1-15 

A. 

April 

A. 

mk:  : 

A. 

jISbi;::::::;:::::::::::::::::::::::::;:::::::::::: 

A. 

July 

A. 

A. 

fM^np^Mir..... 

A. 

Note.— Water  was  diverted  from  Marsh  Creek,  a  tributary  of  Post  Creek,  above  the  station,  as  follows: 
May,  180  acre-fiset;  June,  377  acre-fset;  July,  381  acre-feet;  August,  417  acre-feet;  September,  346  acre-feet. 
From  Post  Creek  water  was  diverted  as  follows:  October,  3,152  acre-feet;  November,  436  acre-feet. 
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SOXTTH  FORK  OF  JOCKO  BZVBR  HXAK  JOCKO,  MOVT. 

Location.— In  the'NE.  J  sec.  35,  T.  17  N.,  R.  18  W.,  about  300 feet  below  the  jun^ 

tion  with  the  Middle  Fork,  and  about  10  milee  northeast  of  Jocko,  in  Kinouli 

County. 
Drainage  abba. — Not  measured. 

Records  available. — May  11, 1912,  to  September  30, 1915. 
Gage.— Vertical  staff  nailed  to  tree  on  right  bank;  read  once  a  week  by  Tony 

Delaware. 
DiscHABGB  measurements.— Made  from  a  foot  log  about  200  feet  below  gage  or  by 

wading. 
Channel  and  contbol. — Boulders  and  cobblestones;    fairly  permanent.    Current 

swift  at  all  stages.    Banks  not  very  high,  but  npt  subject  to  overflow  on  account 

of  the  large  fall  of  the  stream. 
Extbemes  of  dischabge. — ^Maximum  stage  recorded  during  year,  3.1  feet  May  22 

and  June  6  (discharge,  251  second-feet);  minimum  discharge  estimated  at  30 

second-feet  November  22-30  (gage  not  read). 
1912-1915;   Maximum  stage  recorded,  4.15  feet  May  31,  1913  (discharge,  1,080 

second-feet);  minimum  stage  recorded,  1.93  feet  December  7,  1912  (dischaige, 

29  second-feet).   These  records  are  for  the  open  season  only. 
Winteb  plow. — Stage-discharge  relation  probably  not  seriously  a£fected  by  ice.   It 

is  very  difficult  to  reach  the  gage  during  winter  on  account  of  snow,  and  readings 

are  discontinued. 
DivEBSioNS. — ^None. 

Regulation. — None.    The  melting  snow  in  the  mountains  causes  a  diurnal  fluc- 
tuation during  the  spring. 
AccuBACY. — Results  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  measurements  of  Scmth  Fork  of  Jocko  River  near  Jocko,  Mont.,  during  the  year 

ending  Sept.  SO,  1925. 


Date. 

Made  by- 

Gace 
height. 

durge. 

May    6 

W.  A.  Lamb 

Feet. 
2.70 
2.60 

US 

July  28 
Sept.  13 

do 

U4 

B.  E.  Jones 

2.27 

m 
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Daily  dMwrge,  in  second-feet,  of  South  Fork  of  Jocko  River  near  Jocko,  Mont.,  for  the 

year  ending  Sept.  SO,  1915, 


Day. 


Oct.      Nov.      Apr.      May.     June.     July.      Aug. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20.. 

21. 
22. 
23. 
24. 
26.. 

28. 
27. 
28.. 
29. 
30.. 
31. 


54 

53 

.     52 

58 
64 

TOI 

76 

82 

89 

96 

105 
114 
124 
134 
144 

154 
164 
163 
162 
160 

'  158 
156 
154 
152 
145 

138 
131 
124 
117 

no 

104 


85 


102 
116 
131 
146 

161 
176 
174 
172 
170 

168 
166 
164 
162 
164 

166 
168 
170 
173 
176 


170 
164 
158 
151 
144 

137 
144 
150 
157 
164 

171 
178 
185 
192 
190 

206 
213 
220 
227 


243 
251 
247 
243 
239 

234 
229 
224 
219 
223 
227 


231 
235 
230 
243 
247 

251 
246 
241 
236 
231 

225 
219 
217 
215 
213 

211 
209 
207 
204 
202 

200 
198 
196 
194 
192 

189 
185 
181 
177 
172 


167 
162 
159 
156 
153 

150 
147 
144 
141 
130 

137 
138 
140 
142 
144 

146 
148 
150 
146 
142 

138 
134 
130 
126 
123 

120 
118 
115 
115 
106 
106 


105 
104 
103 
101 
^100 

99 
98 
97 
96 
94 

92 
90 
88 
86 
84 


72 
74 
76 
78 
76 

75 
74 
73 
72 
70 


66 
64 
64 
63 


62 
62 
61 
60 

59 
57 
56 

55 
54 

53 
54 
55 
56 
56 


Note.— Discharge  ascertained  as  follows:  Oct.  1  to  Nov.  21,  from  a  rating  curve  well  defined  above  and 
poorly  defined  below  35  second-feet;  Apr.  1  to  Sept.  30  from  a  tairly  well  defined  rating  curve.  Gage  read 
onoe  a  week;  discharge  interpolated  for  intervening  periods;  discharge  Nov.  22-30,  estimated  30  second-feet 
for  lack  of  gage  readings. 

Monthly  discharge  of  South  Fork  of  Jocko  River  near  Jocko,  Mont,,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second^eet. 


Maximum-  Minjnuim.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October. . . 
November. 
April 

May 

June 

July 

August . . . . 
Septembo'. 


164 
96 
176 
251 
251 
167 
105 
78 


52 


I 


55 
137 
172 
106 
65 
53 


116 
50.1 

125 

196 

214 

138 
84.1 
64.3 


7,130 
2,960 
7,440 
12,200 
12,700 
8,480 
5,170 
3,830 


JOCKO  RXVER  NEAR  JOCKO,  MOVT. 

Location. — ^At  highway  bridge  about  1 J  miles  north  of  Jocko  Agency,  and  3J  miles 

east  of  Arlee,  in  Missoula  County.    It  is  below  Big  Knife  and  above  Finley,  and 

Valley  creeks. 
Drainaob  abba. — ^Not  measured. 

Records  available.— August  20,  1908,  to  September  30,  1915. 
Gage.— Vertical  staff  attached  to  middle  pier  of  highway  bridge,  on  downstream 

side;  read  once  a  week  by  Tony  Delaware. 
Discharge  measurements. — ^Made  by  wading  or  from  highway  bridge.    Prior  to 

1914  high-water  measurements  Were  made  at  a  foot  log  a  mile  above  the  gage 

where  the  measuring  section  was  better. 
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Channbl  and  oontbol. — Chaan^  composed  of  boulden  and  gravel;  ptactically 
permanent.  Bed  Ib  very  rough  at  the  gage  and  the  water  is  swift.  Banks  high 
and  not  subject  to  overflow. 

Extremes  of  discbaroe. — Maximum  stage  recorded  during  year,  8.65  feet  June  5 
(discharge,  625  second-feet);  minimum  discharge  estimated  at  95  second-feet, 
October  1  (gage  not  read). 

1906-1915:  Maximum  stage  recorded,  12.25  feet  (obtained  from  high-water 
maiics)  June  6, 1908  (discharge,  6,200  second-feet,  determined  from  floats);  mini- 
mum stage  recorded,  6.86  feet  July  31, 1914  (discharge  53  second-feet).  Minimum 
flow  of  July  31, 1914,  was  due  to  div^nion  above. 

These  records  are  for  the  open  season.  Only  estimates  of  mean  monthly  flow 
are  available  for  the  winter. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice.  Gage  read- 
ings are  discontinued  during  winter,  as  the  water  is  used  only  for  irrigation  and 
the  winter  flow  is  not  considered  important. 

Diversions.— Jocko  canal  diverts  about  2  ^ilee  above  station,  and  Big  Knife  canal 
diverts  from  Big  Knife  Creek.  See  footnote  to  table  of  monthly  discharge  for 
diversions  in  1915. 

Keoulation.— Jocko  Lakes  furnish  a  small  amount  of  natural  regulation.  The 
melting  snow  in  the  mountains  causes  a  ditumal  fluctuation  during  the  spring. 

Accuracy. — ^Records  are  only  fair  on  accoimt  of  infrequent  gage  readings. 
The  following  discharge  measurement  was  made  by  W.  A.  I^mib: 
November  24,  1914:  Gage  height,  7.38  feet;  discharge,  132  second-feet. 

Daily  dMusrge^  in  teeond-feet^  of  Jocko  River  near  Joeko,  Mont.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

95 
96 
98 
100 
102 

104 
117 

lao 

142 
152 

162 

184 
147 
160 
173 
186 

100 
212 
225 
238 
250 

290 
330 
870 
415 
460 

605 
560 
515 
480 
440 

400 
880 
320 
280 
280 

208 

307 
316 
325 
335 

847 
356 
371 
883 

305 

407 
419 
480 
489 

448 

457 
466 

475 
484 
403 

502 
510 
518 
526 
584 

542 
550 

560 
560 
560 

560 
560 
550 
550 
560 
570 

581 
592 
603 
614 
625 

618 
611 
604 
597 
501 

585 
568 

540 
518 
496 

474 
452 
480 
427 
425 

422 
419 
416 
418 
410 

407 
405 
802 
380 
868 

356 

848 
841 
834 

827 

820 
318 
806 

206 
800 

820 
830 
840 
850 
880 

870 
380 
880 
840 
820 

806 

285 
265 
261 
257 

258 
249 
24i 
340 
286 
228 

211 
100 
188 
176 
164 

152 
151 
150 
140 
148 

146 
144 
142 
144 

146 

148 
140 
150 
151 
162 

151 
160 
140 
148 
146 

144 
142 
144 
147 
180 
153 

156 

2 

1» 

8 

162 

4 

162 

5 

162 

6 

162 

7 

162 

8 

162 

9 

162 

10 

162 

11 

161 

12 

173 
184 
201 
218 

164 

18 

1 

16S 

14 

1 

167 

15 

160 

16 

235 
217 
100 
181 
162 

171 

17 

173 

18 

'     1  

171 

19 

t 

170 

20 

...   1 

160 

21 

168 

22 

167 

23 

.................... 

166 

24 

132- 

164 

25 

162 

26 

119 
121 
124 
126 
129 
131 

151 

27 

146 

28 

186 

29 

t 

no 

ao 

1 

122 

31 

1 

1 

Nor.— Diflofaarge  ascertained  from  a  fairly  well  defined  rating  curve, 
mated  for  lack  of  gage  readings,  255  second-feet.  Qage  read  ooee  a  week; 
tervening  pcrtods. 


Discharge  October  21-31,  esti- 
discharge  interpolated  for  in* 
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Monthly  discharge  of  Jocko  River  near  Jocko,  Mont,  y  for  the  year  ending  Sept.  SO,  1915. 


MonUi. 


Discharge  In  second-feet. 


Run-off 
(total  in 

If^-rimntn     Ulnfmnm         Mean.       »Oro*toet). 


Accu- 
racy. 


October 

March  36-31. 

^:;;::::: 

June 

July 

August...... 

S^tember.. 


131 
550 
570 
625 
380 
211 
173 


M 
110 
134 
347 
868 
228 
142 
122 


180 
125 
317 
485 

400 
306 
154 
160 


11,600 
1,400 
18,000 
30,800 
20,700 
18,000 
0,470 
0,520 


Note.— Water  was  diverted  from  Jocko  River  above  the  eage  as  follows:  May,  753  acre-feet;  June.  855 
aore-feet:  July,  558aere-feet;  August,  1,876  acre^eet;  September,  276  acre-feet.  Water  was  diverted  from 
BlgKniie Creek. a  tributaiy entering  Jooko  River  above  the  gage, as  follows:  June, 376  acre-feet;  July, 
1,003  acre-ftet;  August,  201  acre-feet. 

MIDDLE  FOBK  OF  JOOKO  BIVBB  MSAB  JOOKO,  MOVT.,  1915. 

Location. — Near  the  north  line  of  sec.  35,  T.  17  N.,  R.  18  W.,  Montana  meridian, 
about  300  feet  above  junction  with  th^  South  Fork,  and  about  10  miles  northeast 
of  Jocko,  in  Missoula  County. 

Drainagb  area. — ^Not  measured. 

Kecobds  available.— May  1,  1912,  to  September  30,  1915. 

Gaob. — ^Vertical  staff  nailed  to  log  on  right  bank ;  read  once  a  week  by  Tony  Delaware. 

DiBCHARQE  MEASUREMENTS. — ^Mado  from  a  foot  log  at  the  gage  or  by  wading. 

Channel  and  control. — Gravel  and  cobblestones;  practically  permanent.  Banks 
fairly  high  and  not  subject  to  overflow.  Some  moss  grows  on  the  bottom  during 
the  summer  but  probably  has  little  effect. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  1.07  feet  October  17 
and  April  30  (dischaige,  47  second-feet);  minimum  stage  recorded,  0.4  foot 
December  12  (dischaige,  9  second-feet);  open-season  records  only. 

1912-1915:  Maximum  stage  rec(»ded,  1.4  feet  June  1,  1912  (dischaige,  134 
second-feet);  minimum  stage  recorded,  0.45  foot  December  13,  1913  (dischaige, 
8  second-feet);  open-season  records  only. 

Winter  flow. — Stage-dischaige  relation  probably  not  seriously  a£fected  by  ice.  It 
is  very  difficult  to  reach  the  gage  during  winter  on  account  of  snow,  and  readings 
are  discontinued. 

Diversions. — No  diversions. 

Regulation. — ^None.  The  melting  snow  in  the  mountains  causes  a  diurnal  fluctua- 
tion during  the  spring  months. 

Accuracy. — ^Results  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  jneasurements  of  Middle  Fork  of  Jocko  River  near  Jocko,  Mont.,  during  the 

year  ending  Sept.  SO,  1915. 


Date. 

Mad»by- 

iMi^t. 

Dis- 
charge. 

July  28 
Sept.  13 

W  A.  I/nmh 

Feet. 

a87 

*"t,-fl 

do 

.77 
.61 

30.5 

B.  E.  JODM 

17.4 
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Daily  diicharge,  in  second-fiet,  of  Middle  Fork  of  Jocko  River  near  Jocko ,  Mont,  ^  for  the 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

18 
18 
18 
19 
20 

21 
23 
25 
27 
29 

31 
33 
35 
38 
41 

44 

47 
46 
45 
44 

43 
42 
41 
40 
38 

36 
34 
32 
30 
28 
26 

25 
24 
23 
23 
22 

21 
20 
19 
18 
17 

15 
14 
13 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
9 
9 

9 
9 

18 
18 
19 
19 
20 

20 
21 
21 
22 
22 

25 
28 
31 
34 
37 

40 
43 
43 
42 
41 

41 
40 
39 
89 
40 

41 
42 
44 

46 
47 

45 
43 
41 
38 
35 

33 
32 
31 
31 
32 

33 
34 
35 
36 
37 

37 
38 
39 
40 
41 

42 

42 
41 
40 
39 

39 
38 
37 
36 
36 
36 

37 
37 
38 
39 
39 

39 
39 
38 
37 
87 

36 
36 
36 
36 
36 

35 

35 
35 
35 
35 

35 
35 
36 
86 
36 

36 
36 
36 
36 
37 

37 
37 
37 
37 
36 

35 
34 
33 
32 
32 

32 
32 
33 
34 
35 

36 
37 
38 
38 
87 

86 
35 
34 
84 
33 

32 
31 
30 
30 
30 
30 

30 
80 
29 
28 
27 

26 
26 
36 
36 
26 

35 
36 
34 
24 
34 

24 
23 
22 
21 
21 

21 
21 
21 
21 
30 

30 
20 
30 
30 
21 
22 

22 

2 

23 

3 

34 

4 

24 

5 

24 

6 

24 

7 

24 

8 

22 

9 

23 

10 

22 

11 

22 

12 

20 

13 

18 

14 

19 

15 

30 

16 

21 

17 

22 

18 

23 

19 

23 

20 

23 

21 

23 

22 

23 

23 

31 

24 

20 

25 

20 

26 

20 

27 

20 

28 

30 

29 

20 

30 

30 

31 



Note.— Discharge  ascertained  as  follows:  Oct.  1  to  June  14.  and  Aug.  16  to  Sept.  30,  from  a  rating  cmve 
well  defined  above  15  second-feet;  June  15  to  Aug.  15,  by  indirect  method  for  shifting  contioL  Gage  read 
once  a  weelc;  discharge  interpolated  for  intervening  periods. 

Monthly  discharge  of  Middle  Fork  of  Jocko  River,  near  Jocko,  Mont.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


October 

November 

December  1-12. 

April 

May 

June 

July 

August 

September..... 


Discharge  in  second-feet. 


M'axlwu'"-  M'initniiTn       Mean. 


32.7 
14.9 
9.7 
83.8 
87.3 
86.5 
84.1 
33.6 
21.6 


Run-ofI 
(total  in 
aore-leet). 


Aoco- 

raey. 


3,010 
887 
231 
1,950 
3,390 
3,170 
3,100 
1,450 
1,390 


NORTH  FORK  OF  JOOKO  RIVXR  HEAR  JOOKO.  MOVT.,  1915. 

Location.— In  the  NW.  J  sec.  23,  T.  17  N.,  R.  18  W.,  three-fourths  mile  above  the 
Junction  with  Falls  Creek,  and  about  11  miles  northeast  of  Jocko,  in  MisBOula 
County. 

Drainage  area. — Not  measured. 

Records  available.— May  1, 1912,  to  September  30, 1915. 

Gage. — ^Vertical  staff  nailed  to  tree  on  left  bank;  read  once  a  week  by  Tony  Delaware. 

Discharge  measurements. — ^Made  from  a  foot  log  about  100  feet  above  gage  or  by 
wading. 
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GoANNBL  AND  CONTROL. — ^Boulders  and  cobbleetones;  practically  permanent.  Water 
swift  at  all  stages  but  the  gage  is  set  in  a  deep  quiet  pool.  Banks  fairly  high  and 
not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.35  feet  April  17 
(discharge,  198  second-feet);  minimum  stage  recorded,  0.87  foot  December  12 
(discharge,  15  second-feet). 

1912-1915:  Maximum  stage  recorded,  3.4  feet  May  31,  1913  (discharge,  492 
second-feet);  minimum  stage  recorded,  0.55  foot  December  13,  1913  (discharge, 
6  second-feet).    These  records  are  for  the  open  season  only. 

Winter  flow. — Stage-discharge  relation  probably  not  seriously  affected  by  ice.  It 
is  very  difficult  to  reach  the  gage  during  winter  on  account  of  snow  and  readings 
are  discontinued. 

Diversions. — None. 

Regulation. — None.  The  melting  snow  in  the  mountains  causes  some  diurnal  fluc- 
tuation during  the  spring  months. 

Accuracy. — Results  only  fair  on  account  of  infrequent  gage  readings. 

Disdtarge  measurements  of  North  Fork  of  Jocko  River  near  Jocko,  Mont.,  during  the  year 

ending  Sept.  SO,  1915. 


[Made  by  W.  A.  Lamb.] 

Date. 

hei^t. 

Dis- 
charge. 

Mays 

Feet. 
1.75 
1.33 

Sec-ft, 
88 

July  28 , 

41 

Daily  discharge,  in  second-feet,  of  North  Fork  of  Jocko  River  near  Jocko  Mont. ,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.- 

11.. 
12.. 
13.. 
14.. 
15.. 

1ft.. 
17*. 
18.. 
10.. 
20.. 

21.. 
22.. 


Oct.       Nov.       Dec. 


16 
1ft 
16 
18 
20 

23 
26 
28 
30 
33 

43 
53 
64 
74 
85 

05 
106 
103 
100 

97 

94 
90 

87 
84 
81 

78 
75 
72 
70 
67 
64 


17 
16 
16 
16 
16 

16 
16 
16 
15 
15 

15 
15  i 


Bfar. 


Apr.       May.      June.      July.      Aug.      Sept 


31 
32 
33 
35 
37 

30 
41 
43 
45 
47 

68 

go 

112 
134 
156 

177 
198 
191 
184 
177 

170 
163 
156 
148 
149 

151 
153 
155 
157 
158 


147 
136 
125 
114 
103 

92 
120 
148 
151 
154 

157 
160 
163 
166 
109 

172 
175 
178 
181 
183 

185 
187 
184 
181 
178 

175 
172 
160 
167 
168 
160 


170 

in 

172 
173 
175 

177 
164 
151 
138 
125 

112 
99 
99 


101 

103 
105 
108 
111 
114 

117 
112 
107 
102 
96 


20 
21 
21 
21 
21 

21 
22 
22 
23 
23 

23 
24 
25 
26 

27 

28 
29 
31 
31 
31 

30 
30 
29 


28 
28 


27 


NoTK.~Dischaige  aaoeitained  from  a  weU-deflned  rating  curve.     Gage  read  once  a  week;  discbarge  inter, 
poiated  for  interv^iing  penods. 


Digitized  by 


Google 


144 


SURFACE  WATER  SUPPLY,  1916,  PART  XH — ^A. 


Monthly  dinAarge  of  North  Fori  of  Jocko  River  near  Jodbo,  Mont,,  for  the  pear  enSm 

Sept.  SOy  1916. 


Month. 


Diseharge  in  8eooiid40et. 


Maximum.  Mintmiim.     Mean. 


Ron-off 
(total  in 


Aeea* 
noy. 


October 

November 

December  1-12 
March  36-31... 

April 

V&j 

June 

July 

August 

September 


105 
00 
17 
81 
108 
187 
177 
08 
30 
31 


61.6 
».l 
15.8 
81.0 

114 

100 

188 
71.0 
M.S 
86.8 


8,780 
1,780 
876 
800 
6,780 
0,7» 
7,»0 
4.870 
l.fflO 
1»C40 


FAXXS  OmXBS  FBAR  JOOSO,  MOVT. 

Location.— In  the  NE.  \  sec.  22,  T.  17  N.,  R.  18  W.,  about  a  quarter  of  a  mile  abovo 
junction  with  North  Fork  of  Jocko  River  and  10  miles  northeast  of  Jocko,  MiflBooli 
Coimty. 

Drainaob  abba.— Not  measured. 

Rboobds  availablb.— May  11, 1912,  to  September  30, 1915. 

Gaob.— Staff  gage  nailed  to  tree  on  right  bank  about  a  quarter  of  li  mile  above  junction 
with  North  Fork  of  Jocko  River;  read  once  a  week  by  Tony  Delaware. 

DiscRARGB  MBASURBMBNTS.— Made  by  wading.    Section  is  only  fair. 

Ghannbl  and  control. — Channel  gravel,  cobblestones,  and  boulders.  Stream  ood- 
sists  of  a  succession  of  pools,  waterfalls,  and  rapids.  Gage  is  in  a  pool  above  i 
small  fsXX,  Control  is  an  irregular  rocky  ledge,  strewn  with  rocks  and  gravel, 
shifts  slightly  at  high  water. 

EzTRBMBs  OP  DI8GHARGB.— Maximum  stage  recorded  during  year,  1.00  foot  Kay  8 
(discharge,  60  second-feet);  minimum  stage  recorded,  0.00  December  12  (dis- 
charge, 1.5  second-feet). 

1912-1915:  Maximum  stage  recorded,  1.5  feet  May  31  and  June  1,  1912  (dis- 
charge, 89  second-feet);  minimum  stage  recorded  zero  on  gage  November  29  and 
December  6, 1913  (discharge,  1.0  second-foot). 

WiNTBR  FLOW.— Stage-discharge  relation  probably  affected  by  ice.  Record  diKon- 
tinued  during  winter  as  it  is  impossible  to  reach  gage  on  account  of  snow. 

DivBRSiONs. — ^No  diversions. 

Rboulation.— No  regulation,  but  the  melting  snow  causes  a  diurnal  fluctuatioQ 
during  the  spring. 

Accuract.— Gage-height  record  fair;  rating  curve  lor  October  to  December  well 
defined  above  4  second-feet;  March  to  September,  fairly  well  defined  up  to  25 
second-feet;  results  fair  for  November,  December,  March,  July,  and  August,  and 
poor  for  remainder  of  year. 

Diecharge  measurements  of  Falls  Creek  near  Jodto,  Mont.,  during  the  year  ending  Sept, 

S0,1915, 


Date. 

Made  by- 

hS^t. 

Dif- 

d«fB. 

Hay    6 

W-A,T^nih--- 

FteL 

a82 

n. 

July  38 

do 

.48 

lift 

8epil8 

B.E.  Jones. 

iS 
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Daily  discharge,  in  ucond-feet^  of  Falls  Creek  near  Jocko ,  Mont. ,  for  the  year  ending  Sept, 

SO,  1915. 


Day. 

Oct. 

Nov. 

9.8 
9.6 
9.4 
9.2 
9.0 

8.8 
8.5 
8.1 
7.7 
7.3 

6.9 
6.5 
6.1 
5.8 
5.6 

5.4 
5.3 
5.2 
5.1 
5.0 

4.8 
4.6 
4.4 
4.2 
4.1 

4.0 
3.9 
3.8 
3.8 
3.8 

Dec. 

3.8 
3.7 
3.7 
3.7 
3.7 

3.4 
3.1 
2.8 
2.5 
2.2 

1.8 
1.5 

Mar. 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

5.5 
5.2 
4.8 
5.5 
6.2 

6.9 
7.6 
8.3 
9 
10 

13 
16 
19 
22 
25 

28 
31 
30 
29 
28 

26 
24 
22 
20 

18 

16 
14 
13 
12 
11 
10 

3.8 
4.3 

4.8 
5.3 
5.8 

6.3 
6.8 
7.3 

7.8 
8.3 

16 
23 
30 
37 
44 

51 
58 
55 
52 
49 

46 
43 
40 
37 
38 

39 
40 
41 
42 
44 

40 
36 
82 
28 
28 

18 
39 
60 
50 
58 

57 
56 
55 
54 
53 

52 
51 
50 
49 
48 

47 
47 
47 
47 
48 

49 
40 
50 
51 

52 
53 
54 
65 
56 

58 
53 
48 
43 
37 

31 
25 
29 
33 
37 

41 
45 
49 
54 
51 

48 
45 
42 
39 
36 

32 
30 
28 
27 
26 

25 
23 
23 
23 
23 

22 
21 
20 
20 
20 

20 
21 
22 
24 
26 

27 
28 
29 
28 
27 

25 
23 
21 
19 
17 

15 
14 
13 
13 
15 
15 

14 
14 
13 
12 
12 

11 

10 
9.6 
9.0 
8.4 

7.8 
7.1 
6.4 
5.7 
5.5 

5.3 
5.1 
4.9 
4.6 
4.3 

4.1 
4.0 
3.9 
3.8 
3.7 

3.6 
3.5 
3.4 
3.5 
3.6 
3.8 

4.0 

2 

4.2 

3 

4  4 

4 

4.6 

5 

5.7 

6 

6.8 

7 

7  9 

8 

9 

8 
9 

10 

10 

11 

12- 

12 
9 

13 

6.0 

14 

............. 

8 

15 

10 

16 

12 

17 



14 

18 

( 

16 

19 

16 

20 

16 

21 

16 

22 

15 

23 



14 

24 

i 

14 

25 

1 

14 

26 

14 

27 

14 

28 

14 

29 

13 

30 

12 

81 

3.9 

Note. — ^Discharge  ascertained  as  follows:  Oct.  1  to  Dec.  12.  from  a  rating  curve  well  defined  above  4 
seoond-feet;  Mar.  26  to  Sept.  30,  from  a  rating  curve  fairly  well  defined  below  and  poorly  defined  above  25 
tecGod-feet.     Gage  read  once  a  week;  discharge  interpolated  for  intervening  periods. 

Monthly  discharge  of  Falls  Creek  near  Jocko,  Mont.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


October 

November 

December  1-12. 
March  26-31... 

April 

May 

June 

July 

August 

September 


Discharge  in  second-feet. 


ifaTimiitn.  MtniTnnm, 


31 
9.8 
3.8 
4.9 

58 

60 

58 

29 

14 

16 


4.8 
8.8 
1.5 

a9 

8.8 

18 

26 

13 
3.4 
4.0 


Mean. 


16.0 
6.19 
2.99 
4.40 
29.5 
46.8 
41.9 
21.4 
6.70 
10.8 


Run^>ff 
(total  in 
acre-feet). 


984 

868 
71.2 
52.4 
1,760 
2,880 
2,490 
1,320 

418 

643 


Accu- 
racy. 


BIO  KNIFB  OBEBK  NEAR  JOOKO,  MOKT. 

Location.— In  the  NW.  J  sec.  14,  T.  16  N.,  R.  19  W.,  just  above  head  gates  of  Big 

Knife  canal,  about  2\  miles  northeast  of  Jocko,  in  Missoula  Ck)unty. 
Drainage  area. — Not  measured. 
Records  available. — ^August  5,  1910,  to  September  30,  1015,  at  present  station; 

August  19, 1908,  to  Decem  ber  31 ,  1910,  for  station  about  a  mile  farther  downstream. 
Gage. — Staff  gage  on  right  bank  about  200  feet  above  head  gate  of  canal;  read  twice 

a  week  by  Tony  Delaware.    Staff  gage  used  from  August  19,  1908,  to  December 

31, 1910,  was  about  a  mile  below  present  gage. 
106921**— 18— wsp  412 10 
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Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  boulders;  shifts  slightly; 

slightly  obstructed  during  the  summer  by  a  growth  of  moss  at  the  control.    The 

stream  has  considerable  fall  and  the  current  is  swift,  but  there  is  a  pool  at  the 

gage. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.82  feet  May 

24  and  June  5  (discharge,  34  second-feet);  minimum  stage  recorded,  2.11  feet 

October  2  (discharge,  8.5  second-feet). 
1910-1015:  Maximum  stage  recorded,  3.15  feet  June  14,  1912  (discharge,  50 

second-feet);  minimum  stage  recorded,  1.83  feet  April  17,  1911  (discharge,  4.3 

second-feet. 
These  records  are  for  the  open  season  only. 
Winter  flow. — Record  discontinued  during  the  winter. 
Diversions. — ^None  above  the  station. 
Regulations. — None.    The  melting  snow  at  the  headwaten  causes  a  slight  diurnal 

variation  during  the  spring. 
Accuracy. — Results  are  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  meastiremmts  of  Big  Knife  Creek  near  Jocko,  Mont.,  during  the  year  ending 

Sept.  SO,  1915. 


I>ate. 

Made  by- 

Oage 
heigit. 

Dis- 
charge. 

May     7 

• 
W.  A.  Lamb 

FeH. 
2.21 
2.28 

8ec.-fl. 
a  12. 2 

Sept.  14 

B.  E.  Jones 

12.3 

o  Measurement  made  on  the  crest  of  a  wehr.    Results  thought  to  be  too  great. 

Daily  discharge,  in  second-feet,  of  Big  Knife  Creek  Creek  near  Jocko,  Mont.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Oct. 

May. 

June. 

July. 

Atig. 

SepL 

1 

8.8 
8.5 
9.0 
9.5 
10.1 

10.7 
11.2 
11.7 
12.2 
12.6 

13.0 
13.4 
13.8 
13.8 
14.8 

'"{2 

31 
32 
33 
34 
34 

33 
31 
30 
29 
30 

31 
31 
30 
30 
30 

27 
27 
26 
26 
26 

26 
26 
27 
27 
26 

25 
24 
24 
25 
26 

20 
20 
20 
19 
19 

19 
19 
18 
18 
18 

18 
17 
17 
17 
16 

14 
14 
14 
14 
13 

13 
13 
13 
13 
13 

13 
12 
12 
12 
12 

16 

14.8 
13.8 
12.8 
11.8 
10.7 

81 
32 
83 
33 
32 

32 
32 
S2 
31 
30 

30 
30 
28 
27 
27 

27 
28 
28 
26 
26 

26 
23 
23 
23 
22 

22 
22 
21 
20 
20 
20 

16 
16 
16 
16 
16 

16 
15 
15 
15 
15 

14 
14 
14 
13 
13 
13 

12 

2 

17 

12 

3 

18 

12 

4 

19 

12 

5 

20 

12 

6 

21 

12 

7 

22 

12 

8 

23 

12 

9 

24 

34 
33 

32 
31 
80 
80 
80 
30 

11 

10 

25 

u 

11 

26 

11 

12 

27 

IS 

13 

28 

13 

14 

29 

13 

15 

30.:::::::::!:::::: 

13 

31 

i 

Note.— Discharge  ascertained  as  follows:  Oct.  1-20  from  a  well-defined  rating  curve;  May  24  to  8«pt.  30 
from  a  fairly  well-defined  rating  curve;  gage  read  tv  ice  a  week;  discharge  interpolated  vx  intcrvvoing 
periods;  discharge  Oct.  21-31,  estimated  8  aecond-feet  for  lack  ol  gage  reaamgs. 
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Monthly  discharge  of  Big  Knife  Creek  near  Jocko ,  Mont., for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


ICazimtun. 


Ifinimum. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October... 
May  24-31. 

June 

July 

AUf(U8t 

September. 


14.8 

34 

34 

28 

20 

14 


10  6 
31.2 
31,0 
34.7 
16.5 
12.5 


646 

495 

1,M0 

1,520 

1,010 

744 


AQSirOT  OBXXK  NEAR  JOOKO,  MOKT. 

Location. — Just  above  the  intake  of  the  Matt  ditch,  about  2  miles  east  of  Jocko,  in 

Missoula  County. 
Drainage  area. — Not  measured. 

Records  available.— August  19,  1908,  to  September  30, 1915. 
Gage. — Sta£f  gage  bolted  to  a  laige  boulder  on  left  bank  300  feet  above  intake; 

read  twice  a  week  by  Tony  Delaware.    August  19,  1908,  to  March  31,  1913,  staff 

gage  at  a  different  datum  about  100  feet  below  the  present  gage.    The  dischaige 

at  the  two  stations  is  the  same.    Present  gage  has  been  used  since  April  1, 1913. 
Discharge  measurements. — Made  by  wading. 
Channel  and  control. — Channel  is  composed  of  boulders  and  gravel,  shifting 

slightly.    The  fall  is  so  great  that  the  stream  is  a  succession  of  small  waterfalls. 

Gage  is  in  a  pool  just  above  a  small  fall.    Banks  poorly  defined  but  not  subject 

to  overflow. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  2.40  feet 

June  5  (discharge,  50  second-feet).    Minimum  dischaige,  6.6  second-feet  October 

1  (gage  not  read,  dischaige  interpolated). 
1908-1915:  Maximum  stage  recorded,  2.57  feet  June  3,  1909  (discharge,  104 

second-feet);  minimum  stage  recorded,  1.38  feet  December  12,  1913  (dischaige, 

2.0  second-feet).    These  records  are  for  the  open  season  only. 
Winter  flow. — Record  discontinued  during  winter. 
Diversions. — None  above  station.    The  Matt  ditch  is  the  largest  diverting  from 

the  stream;  smaller  ditches  also  divert  below  the  station. 
Regulation. — None.    The  melting  snow  at  the  headwaters  causes  a  slight  diurnal 

fluctuation  at  centain  seasons. 
Accuracy. — Results  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  measyrements  of  Agency  Creek  near  Jocko,  Mont,,  during  the  year  ending 

Sept,  SO,  1915. 


Date. 


Made  by— 


Oace 
hei^t. 


Dis- 
charge. 


Hay     7 

Sept.  14 


W.A.Lamb., 
B.E.  Jones.. 


Ftet. 
1.98 
1.77 


Sec-ft. 
16.0 
8.0 
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Daily  discharge,  in  second-feet,  of  Agency  Creek  near  Jocko,  Mont.,  for  the  year  ending 

Sept,  SO,  1915, 


Day. 

Oct. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Day. 

Oct. 

May. 

Tone. 

July. 

Aug. 

Sept. 

1 

5.6 
6.0 
6.2 
6.5 
6.8 

7.0 
7.6 
8.2 
8.9 
9.3 

9.8 
10.2 
10.6 
10.6 

ia6 

*i6.*9" 

42' 
44 

46 
48 
50 

48 
46 
44 
41 
38 

36 
36 
41 
41 
38 

32 
28 
24 
21 
17.5 

23 
29 
35 
41 
39 

37 
35 
32 
35 
39 

18.2 

18 

17.2 

16.4 

15.6 

14.8 
14.8 
14.3 
14.3 
13.6 

12.9 
12.2 
11.4 
11.4 
10.2 

9.0 
10.0 
11.0 
10.2 

9.4 

8.5 
7.6 
7.6 
7.6 
7.6 

7.5 
7.4 
7.4 
7.3 
8.0 

16 

10.6 
9.7 
8.8 
7.7 
6.7 

36 
34 
32 
32 
30 

30 
80 
30 
31 
32 

32 
32 
32 
82 
32 

42 
46 
46 
32 
32 

32 
27 
27 
27 
22 

22 

21 

20 

19.3 

18.6 

18.4 

la^ 

10.5 
10.8 
11.1 
11.4 

11.4 

lao 

10.6 
9.8 
9.0 

8.3 
7.6 
7.6 
7.0 
7.0 
8.0 

8.7 

2 

17 

9.3 

3 

18 

9.3 

4 

19 

20 

10.2 

5 

ia2 

6 

21 

9.0 

7     

22 

9.6 

8 

23 

9.3 

9 

24 

8.9 

10 

25 

8.5 

11     .      .  -. 

26 

1L5 

12 

27 

14.5 

13     . 

28 

39 
39 
39 
39 

17.5 

14 

29 

24 

15 

30 

81 

31 

Note.— Discharge  ascertained  as  follows:  Oct.  1-20,  from  a  well-defined  rating  curve;  May  28  to  Sept. 
30,  from  a  fairly  well-deflned  rating  curve.  Gage  read  twice  a  week;  discharge  interpolated  for  intervenuig 
p^ods. 

Monthly  discharge  of  Agency  Creeh  near  Jocko,  Mont.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  In  second-feet. 


MftTJninTn     MlnlmniTi.       Mean. 


Run-off 
(total  in 
acre-feet). 


Aoca* 
racy. 


October  1-20. 

June 

July 

August 

September... 


10.6 

50 

46 

18.2 

31.0 


5.6 

30 

17.5 
7.0 
7.3 


8.37 
87.2 
29.7 
11.8 
10.6 


2,210 

1,830 

726 

631 


FINLEY  OBEEK  NEAR  JOOKO,  MOKT. 

Location.— In  sec.  31.  T.  16  N.,  R.  19  W.,  at  a  ford  about  100  feet  above  higjiway 
bridge,  about  one-eighth  mile  below  the  junction  of  East  and  West  forks,  4  miles 
southwest  of  Jocko,  and  5  miles  southeast  of  Arlee,  in  Missoula  County. 

Drainage  area. — ^Not  measured. 

Records  available. — August  19,  1908,  to  September  30,  1915. 

Gage. — Vertical  staff  nailed  to  tree  on  right  bank  100  feet  above  hi^way  bridge;  r^ad 
twice  a  week  by  Tony  Delaware. 

Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  small  boulders;  faAily  per* 
manent.  Current  swift;  control  not  well  defined.  Banks  of  moderate  height 
not  subject  to  overflow. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  2.01  feet  June  5 
(discharge,  95  second-feet);  minimum  discharge  estimated  at  6  second-feet 
October  1  (gage  not  read). 

1909-1915:  Maximum  stage  recorded,  2.3  June  3,  1909  (dischai^,  269  secoDd* 
feet);  minimum  stage  recorded,  0.95  foot  December  12, 1913  (dischaige,  4.5  second- 
feet). 

Winter  plow. — Record  discontinued  during  winter. 

Diversions. — Indian  ditch  diverts  water  from  East  Finley  Creek  just  below  statiosi 
on  that  stream.  A  United  States  Reclamation  Service  ditch  also  diverts  water 
from  both  branches,  during  the  irrigation  season,  but  was  not  used  in  1915. 
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Regulation. — ^None.    The  melting  snow  causes  a  small  diurnal  fluctuation  during 

the  spring. 
AccuBACT. — Results  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  meaturemenU  of  FinUy  Creek  near  Jocko f  Mont.,  during  the  year  ending  Sept. 

SO,  1915, 


Date. 

Made  by— 

Oase 
hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

hei^t. 

Dis- 
charge. 

Not.  24 

W.  A.T4Vnh 

FeH. 
1.35 
1.56 
1.86 

31 
70 

July  39 
Sept.  14 

W.  A .  T^mrih 

Feet. 
1.67 
1.31 

'"t 

May     7 

do 

do 

B.  E.  Jones 

8.5 

June  17 

Daily  disdiarge,  in  aecorut-feety  of  Finley  Creek  near  Jocko,  Mont.,  for  the  year  ending 

Sept.  SO,  1915. 


D^y. 

Oct. 

May. 

Jane. 

July. 

Aug. 

Sept 

1      I>ay. 

Oct. 

14.8 

12.7 

10.6 

8.5 

6.4 

May. 

June. 

July. 

Aug. 

Sept. 

1 

6.0 
6.2 
6.5 
6.8 
7.2 

7.5 
7.5 
9.3 
9.3 

ia4 

11.6 
12.6 
13.6 
13.6 
14.8 

"dO 

84 
86 
89 
92 
95 

92 
89 
86 
82 
85 

88 
88 
88 
88 
88 

40 
36 
32 
28 
23 

28 
34 
39 
44 
42 

40 
38 
37 
43 
49 

24 
24 
24 
23 
23 

23 
23 

l\ 

19 

17 

15 

12.4 

12.4 

12.4 

9.4 
10.2 
11.1 
10.2 

9.4 

8.6 
7.8 
7.8 
8.2 
8.2 

8.7 
9.2 
9.8 
10.4 
10.4 

1  16 

71 
71 
71 
71 
64 

64 
62 
60 
58 
56 

53 
50 
46 
43 
42 

55 
61 
53 
44 
35 

35 
40 
40 
40 
34 

34 
34 
31 
31 
30 
30 

12.4 
12.4 
12.1 
11.8 
11.8 

11.8 
11.1 
11. 1 
10.3 
9.5 

8.7 
7.8 
7.8 
7.8 
7.8 
8.6 

9.2 

2 

,  17 

1  18 

9.2 

8 

9.3 

4 

,  19 

9.2 

5 

'  20..::..:.. 

9.2 

6 

21 

8.9 

7 

1  22 

8  6 

8 

1  23 

8.2 

0 

24 

91 
89 

87 
85 
82 
82 
82 
82 

7  8 

10 

25 

7.4 

11 

26 



9.1 

12 

27 1 

10.8 

13 

28 t 

12.4 

14 

S::::  : : 

T 

13  2 

15 

30 1 

14.0 

31 ' 

NoTS.— Discharge  ascertained  as  follows:  Oct.  1  to  June  20,  from  a  rating  curve  well  defined  up  to  80 
■eoond-f^et;  June  21  to  Sept.  30.  from  a  rating  curve  fairly  well  defined  up  to  80  second-feet.  Gage  read 
twieeawaek;  discharge  interpolated  for  intervening  periods. 

Monthly  discharge  of  Finley  Creek  near  Jocko,  Mont.,  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-fieet. 


Maximum.  Minjmntn,      Mean, 


Run-off 
(total  in 
acre-fiBet). 


Accu- 
racy. 


October  1-20. 
Hay  24-31... 

Jmiie 

July 

Aniast 

September.., 


14.8 

91 

95 

61 

24 

14 


6.0 
82 
42 
23 

7.8 
7.4 


9.79 
85.0 
73.4 
38.1 
117 

9.53 


388 

1,350 

4,370 

2,340 

904 

567 


EAST  FOTLEY  CREBK  HEAR  JOOKO,  MOHT. 

Location.— Near  the  south  line  of  sec.  32,  T.  16  N.,  R.  19  W.,  just  above  the  intake  of 
Indian  ditch,  and  about  200  feet  below  the  crossing  of  the  United  States  Recla- 
mation Service  canal,  4  miles  southwest  of  Jocko,  and  6  miles  southeast  of  Arlee, 
in  Missoula  County. 

Drain AOB  area. — Not  measured. 

Rbcori>8  available. — August  18,  1908,  to  July  31,  1911;  January  31,  1912,  to  Sep- 
tember 30, 1915. 
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Gaoe. — ^Vertical  staff  nailed  to  tree  on  left  bank,  about  100  feet  above  the  headworb 

of  Indian  ditch;  i:ead  twice  a  week  by  Tony  Delaware. 
Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  small  boulders,  practi- 
cally permanent;  banks  high,  not  subject  to  overflow;  current  swift  at  all  stages. 

On  account  of  the  fall,  the  dam  at  the  head  of  Indian  ditch  has  little  or  no  efifect. 
Extremes  op  discharge. — ^^faximum  stage  recwded  during  year,  2.40  feet  May  24 

and  June  5  (discharge,  71  second-feet);  minimum  dischaige  estimated  at  5.0 

second-feet  October  25-31  (gage  not  read). 
190a-1915:  Maximum  stage  recorded,  2.84  feet  June  3,  1909  (dischaige,  132 

second-feet);  minimum  stage  recorded,  1.23  feet  April  2,  1912  (dischaige,  2.5 

second-feet).    These  records  are  for  the  open  season. 
Winter  plow. — Record  discontinued  during  winter. 
Diversions. — Indian  ditch,  heading  below  the  Station,  takes  practically  the  entire 

low-water  flow.     The  United  States  Reclamation  Service  canal,  crossing  above 

the  station,  can  divert  the  entire  flow/  but  was  not  operated  during  the  1915 

season. 
No  record  was  kept  at  this  station  in  1911  after  July  31,  as  practically  the 

entire  flow  was  being  diverted  by  this  Reclamation  Service  canal. 
Regulation. — None.    The  melting  snow  causes  a  small  diurnal  fluctuation  during 
.     the  spring  months. 
Accuracy. — Results  only  fair  on  account  of  infrequent  gage  readings. 

Discharge  measurements  of  East  Finley  Creek  near  Jocko,  Mont.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

Date. 

Made  by— 

hei^t. 

Dis- 
charge. 

Nov.  24 

W.  A.Lamb 

Feet. 
1.43 
1.75 

'"to 

15.9 

June  17 
Sept.  14 

W.  A.  Lamb 

Feet. 
2.15 
1.55 

See.^. 
45 

May     7 

do 

B.E.  Jones 

S^l 

Daily  discharge,  in  second-feet,  of  East  Finley  Creek  near  Jocko,  Mont.,  for  the  year  ending 

Sept.  30, 1915. 


Day. 

Oct. 

May. 

June. 

July. 

24 
23 
22 
21 
20 

23 
26 
30 
34 
33 

32 
30 
28 
35 
42 

Aug. 

Sept. 

Day. 

Oct. 

May. 

June. 

July. 

Aug. 

Sept 

1 

6.0 
6.2 
6.2 
6.8 
7.3 

7.3 
7.3 

12 

12 

12 

13 
14 
14 
14 
16 

52 
56 
61 
66 
71 

67 
63 
59 
55 
52 

48 
48 
50 
60 
50 

16 
16 
16 
15 
14 

14 
14 
13 
13 
12 

11 
10 
10 
10 
9.7 

8 

9 
10 
10 

9 

7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
7.9 
7.9 
7.9 

1 

16 

16 
14 
12 
11 
9.8 

&8 
7.8 
6.8 
6.7 

'"7i* 
65 

50 
52 
45 
45 

48 
48 

'     45 
45 
60 
50 

48 

48 
44 
40 
36 
32 

28 
25 
24 
24 
24 

49 
55 
47 
39 
31 

31 
25 
25 
25 
21 

21 

21 
10 
17 
17 
17 

9.7 
9.5 
9.3 

9.1 
8.8 

8.8 

a5 

8.5 
8.3 
8.0 

7.8 
7.6 
7.4 
7.2 
7.0 
7.0 

Rft 

2 

17 

88 

3 

18 

&8 

4 

19 

91 

5 

20 

9.1 

6 

21 

88 

7 

22 

8  5 

8 

23 

89 

9 

24 

79 

10 

25 

7.6 

11 

26 

7« 

12 

27 

14 

13 

28 

14 

14 

29 

14 

15 

30...   . 

14 

31 

Note.— Discharge  ascertahied  from  well-defined  rating  carves  applicable  Oct.  1-24  and  Mar  24  to  Sept  30. 
Gage  read  twice  a  week;  discharge  interpolated  for  intervening  periods;  discharge  Oct.  25-31,  estimated S 
second-feet  for  lack  of  gage  readings. 
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MonMy  dMuurge  o/Eoit  Finley  Creek  near  Jocko,  Mont,,  for  the  year  ending  Sept,  SO, 

1915. 


Month. 


Discharge  in  second-feet. 


Maximuia.  Minimom.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October. . . 
May  24-31. 

June 

July 

August 

September. 


45 

24 

17 
7.0 
7.6 


9.06 
64.1 
47.0 
28.6 
10.5 

0.14 


657 
858 
2,800 
1,750 
646 
644 


ZHDIAK  DITCH  FBA&  JOOKO,  MOVT. 

Location.— Near  the  south  line  of  sec.  32,  T.  16N.,  R.  19  W.,  200  feet  below  the  intake 
on  East  Finley  Creek,  4  miles  southwest  of  Jocko,  and  6  miles  southeast  of  Arlee, 
in  Missoula  County.  The  intake  is  100  feet  below  the  gage  on  Eaat  Finley  Creek 
and  300  feet  below  the  crossing  of  the  United  States  Reclamation  Service  canal 
on  East  Finley  Creek. 

Records  available. — August  18,  1908,  to  July  31,  1911;  January  31,  1912,  to  Sep- 
tember 30,  1915. 

Gaoe. — Vertical  staff  nailed  to  tree  on  left  bank,  100  feet  below  the  intake,  installed 
May  14, 1913,  read  twice  a  week  by  Tony  Delaware.  August  18, 1908,  to  May  13, 
1913,  vertical  staff  nailed  to  the  headworks  200  feet  above  present  gage  and  at 
different  datum. 

DiscHAROB  MEASUREMENTS. — ^Made  by  wading. 

Regulation. — The  flow  is  regiilated  by  the  height  of  the  diversion  dam,  there  being 
no  headgate. 

Accuracy. — Results  only  fair  on  account  of  shifting  control  and  infrequent  gage 


Water  is  diverted  from  East  Finley  Creek  mostly  for  stock  water  and  so  nms  most 
of  the  year.  It  is  also  used  during  the  summer  for  the  irrigation  of  hay  lands.  Water 
not  used  returns  to  Finley  Creek  below  the  station  on  that  stream. 

Discharge  measurementa  of  Indian  ditch  near  Jocko,  Mont.,  during  the  year  ending  Sept. 

SO,  1915. 


Date. 

Madeby- 

Gage 
hei^t. 

DIs- 
charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

May    7 

^lipA    17 

W.  A.  Lamb 

Feet. 

Lll 

al.49 

8.2 

July  39 
Sept.  14 

W.  A.T^imh 

Feet. 
1.02 
1.32 

""fi, 

do 

B.  E.  Jones 

6.5 

a  Channel  below  gage  obstructed  by  smaU  dam. 


Digitized  by 


Google 


152 


SURFACE  WATER  SUPPLY,  1915,  PART  XU — ^A. 


Daily  discharge^  in  aecond-feet,  of  Indian  ditch  near  Jocko ^  Mont.,  for  the  year  ending 

SepL  SO,  1915, 


Day. 

Oct. 

May. 

June. 

July. 

Aug. 

Sept 

Day. 

Oct. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

7.4 
7.6 
7.6 
7.7 

7.8 

7.9 
7.9 
8.9 
8.9 
8.9 

9.2 
9.6 
9.6 
9.6 
9.8 

1.8 
2.1 
2.5 
2.9 
3.3 

3.3 
3.3 
3.2 
3.2 
2.0 

.8 
.8 
.7 
.7 
3.2 

12.2 
11.9 
11.6 
11.2 
10.8 

11.5 
12.3 
13.1 
13.8 
11.4 

8.9 
6.4 
4.0 
4.8 
5.6 

2.7 
2:6 
2.5 
2.4 
2.3 

2.3 
2.3 
1.9 
1.9 
3.8 

5.7 
7.6 
9.4 
9.4 

8.7 

6.7 
7.3 
7.9 
7.5 
7.0 

6.5 
6.0 
6.0 
6.0 
6.0 

6.3 
6.6 
6.9 
7.3 
7.3 

16 

9.8 
9.2 
8.6 
8.0 
7.3 

6.7 
8.3 
7.4 
7.4 
7.2 

7.2 
7.8 
8.4 
9.0 
9.0 

10.3 
11.0 
10.9 
10.8 
11.5 

6.6 
7.4 
7.4 
4.4 
4.4 

4.4 
4.0 
4.0 
4.0 
3.3 

3.3 
3.2 
3.1 
3.0 
2.9 
2.8 

8.7 
7.9 
7.1 
6.4 
5w7 

5.7 
5.6 
5.5 
5.7 
6.9 

6.1 
6.2 
6.2 
6.7 
5.7 
6.2 

<V.6 

2 

3 

4 

6 

6 

17 

18 

19 

20 

21 

e.6 

6.6 
7.0 
7.0 

6.5 

7 

22 

6.0 

8 

23 

6.0 

9 

24 

&5 

10 

25 

fi.0 

11 

26 

7.0 

12 

27 

0.0 

13 

28 

1.6 
1.6 
1.5 
1.5 

10.6 

14 

29 

9.6 

16 

30 

&6 

31 

1 

Note.— Discharge  ascertained  as  follows:  Oct.  1-20,  from  a  welt-defined  rating  curve;  May  28  to  Sept. 
30,  by  indirect  method  for  shifting  control.  Gage  read  twice  a  week;  discharge  interpolated  Uk  intervenms 
periods;  discharge  Oct.  21-31,  estimated  0.0  second-feet  for  lack  of  gage  readings. 

Monthly  discharge  of  Indian  ditch  near  Jocko ^  Mont.  ^  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum.  MininniTn.      ifeftt^. 


Run-off 
(total  in 
acre-lieet). 


Accu- 
racy- 


October.  . . 

June 

July 

August — 
September 


9.8 
11.5 
13.8 

9.4 
10.6 


0.7 
2.8 
1.9 
5.0 


7.64 
6.54 
7.02 
5.35 
6.96 


470 
330 
432 
329 
414 


REVAIS  GREEK  IJTEAR  DIXON.  MOHT. 

Location. — In  T.  18  N.,  R.  22  W.,  below  highway  bridge  near  residence  of  A.  Biahop, 

about  4  miles  southwest  ot  Dixon,  in  Sanders  County. 
Drainaoe  area. — Not  measured. 

Records  available. — April  30,  1911,  to  September  30,  1915. 
Gage. — StafT  gage  attached  to  tree  on  right  bank  about  100  feet  below  a  log  highway 

bridge,  read  to  half-tenths  twice  a  day  by  A.  Bishop. 
Discharge  measurements. — Made  by  wading  or  from  bridge. 
Channel  and  control. — Narrow,  with-  high  banks,  not  subject  ta  overflow;  bed 

composed  of  small  boulders;  fairly  permanent. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  2.73  feet  May 

22  (discharge,  139  second-feet);  minimum  stage  recorded,  1.3  feet  October  1-3, 

8-9,  11-13,  March  15  and  17  (discharge,  6  second  feet). 
1911-1915:  Maximum  stage  recorded,  3.5  feet  May  27,  1913,  (discharge,  336 

second-feet);  minimum  stage  recorded,  1:3  feet  several  times  during  Jantiary, 

February,  August,  September,  and  October,  1914;  also  twice  during  March, 

1914  and  1915  (discharge,  6  second-feet.) 
Winter  flow. — Record  discontinued  during  the  winter. 
Diversions. — None  of  importance. 
Regulation. — None.    The  melting  snow  causes  a  small  diurnal  fluctuation  duriae 

the  spring. 
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AocxmACY. — ^Results  excellent  except  for  low  stages,  for  which  they  are  good,  as 
reading  of  gage  only  to  half-tenths  at  times  causes  considerable  error  in  determin- 
ation of  discharge. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
May  7,  1915:  Gage  height,  1.98  feet;   discharge,  36  second-feet. 

Daily  dUeharge^  in  second-feet^  of  Revais  Creek  near  Dixon,  Mont.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

6 
6 
6 
8 
8 

8 
8 
6 
6 
8 

6 
6 
6 
8 
11 

8 
8 
11 
14 
14 

14 
14 
14 
14 
14 

14 
U 
11 
11 
14 
11 

14 
18 
18 
18 
18 

18 
18 
14 
14 
18 

14 
18 
18 
18 
18 

18 
14 
14 
14 
18 

14 
14 
14 
14 

18 

14 
12 
12 
11 
14 

11 
11 
11 
11 
14 

11 
8 
8 
8 

11 

8 
8 

11.9 

12.5 

26 

26 

23 

26 
22 
23 
22 
19.0 

26 
24 
32 
45 
40 

45 
47 
50 
63 
70 

74 
61 
52 
45 
40 

45 
40 
45 

48 
55 

50 
45 
50 
40 
36 

34 
28 
26 
40 
61 

61 
55 
68 
81 
67 

74 
67 
81 
89 
94 

124 
139 
127 
133 
129 

109 
97 
92 
89 
67 
67 

61 
56 
61 
52 
45 

50 
45 
50 
42 
36 

48 
45 
50 
50 
45 

50 
43 
42 
40 
32 

36 
34 
82 
29 
30 

40 
36 
36 
32 
23 

26 
26 
23 
26 
20 

22 
20 
20 
25 
23 

26 
22 

18.0 

20 

18.0 

20 
23 

ao 

20 
18.0 

18.0 
16.0 
13.4 
14.0 
11.0 

16.8 

22 

18.0 

20 

16.0 

16.0 

16.0 
16.0 
13.4 
14.0 
12.5 

12.5 
12.5 
11.0 
12.5 
11.0 

12.5 
11.0 

9.5 
11.0 

9.5 

11.0 
9.5 
8.0 
9.5 
8.0 

9.5 
9.5 
8.0 
9.5 
8.0 

9.5 
9.5 
8.0 
9.5 
8.0 
8.0 

8.0 

2 

8.0 

3 

8.6 

4 

9.5 

5 

8.0 

6 

9.5 

7 

8.0 

8 

7.0 

9 

8.0 

10 

7.0 

11 

8.0 

12 

9.5 

13 

9.5 

14      

........ 

7.0 
6.0 

7.0 
6.0 
7.0 
7.4 
6.4 

8.9 
8.6 
11.9 
12.5 
10.4 

11.0 
9.5 

11.0 

11.9 
9.5 

11.0 

11  0 

15 

9.5 

16 

11. 0 

17 

18 

9.5 
8.0 

19 

9  5 

ao 

8.0 

21 

9.5 

22 

8  0 

23 

7.0 

24 

8  0 

25 

7.0 

26 

8.0 

27 

9  5 

28 

8.6 

29 

12  6 

30 

12.5 

31 

Note.— Discharge  ascertained  from  well-defined  rating  curve, 
terpolated. 


Hay  13,  gage  not  read;  discharge  in- 


Monthly  discharge  ofRevais  Creek  near  Dixon,  Mont,  y  for  the  year  eliding  Sept.  SO,  1918, 


Month. 

Discharge  in  second-feet. 

Run-otr 
(total  in 
acre-feet). 

Aocu- 

Minimum. 

Mean. 

racy. 

October..! 

14 
18 
14 

12.5 
74 
139 
61 
26 
16 
12.5 

6.0 
11.0 
8.0 
6.0 
11.9 
26.0 
23.0 
11.0 
8.0 
7.0 

9.8 
15.6 
10.0 

9.06 
38.9 
74.8 
42.3 
19.9 
10.6 

8.86 

603 

928 

238 

323 

2,310 

4,600 

2,520 

1,220 

652 

527 

B. 

November .* 

B. 

December  1-12 

B. 

Vnroh  }A^\ 

B. 

April 

A. 

May....: ...:.:...:.: 

A. 

June. 

A. 

July 

A. 

B. 

September 

B. 
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THOMPBOir  niVWR  »SA&  TEOMPSOir  FAXXB,  MOVT. 

Location.— In  the  SE.  J  sec.  7,  T.  21  N.,  R.  28  W.,  at  highway  bridge,  1  mile  above 

junction  with  Clark  Fork,  and  8  milee  east  of  Thompson  Fails,  in  Sanders  County. 
Drainage  area.— 601  square  miles. 

Records  available. — February  12,  1911,  to  September  30,  1915. 
Gaoe. — ^Vertical  staff  attached  to  the  right-hand  downstream  side  of  center  pier;  read 

occasionally  by  F.  E.  Brown. 
Discharge  measurements. — ^Made  from  the  highway  bridge  or  by  wading  at  tlie 

ford  50  feet  above  bridge. 
Channel  and  control. — Composed  of  gravel  and  small  rock;  practically  permanent. 

Banks  hig^,  not  suject  to  overflow. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.0  feet  April  17 

(dischaige,  870  second-feet);  minimum  stage  recorded,  3.82  feet  October  7, 

August  13,  22,  29,  September  3,  14  and  16  (dischaige,  162  second-feet). 
1911-1915:  MaTimum  stage  recorded,  7.8  feet  May  29,  1913  (dischaige,  3,180 

second-feet);  minimum  stage  recorded,  3.6  feet  December  12,  1913  (dischaige,  82 

second-feet). 
Winter  plow. — Seriously  affected  by  surface  and  anchor  ice;  record  discontinued 

during  winter. 
Diversions. — ^A  large  flume  takes  water  from  the  river  half  a  mile  above  the  gage  for 

use  in.  the  irrigation  of  bench  lands  adjoining  Clark  Fork  between  the  mouth  of 

Thompson  River  and  Thompson  Falls. 
Regulation. — None. 
Accuracy. — Results  good. 

Cooperation. — Field  data  furnished  by  United  States  Forest  Service. 
No  discharge  measurements  made  during  the  year. 


Daily  discharge^  in  second-feety  of  Thompson  River  near  Thompson  FallSf  Mont 

year  ending  Sept.  SO,  1915. 

.Jor1h€ 

Date. 

DIs- 
charge. 

^^^-                 Charge. 

Date. 

charige. 

Oct.    7.           

162 

aod 

350 
407 
870 
437 

June  12 

467 
183 
350 
254 
206 
162 

Auff  22.  . 

162 

Mar.  20 

23 

^  »:::::::'":"  ■ 

162 

Apr.  3 

28 

Sept.  3 

162 

^  8..:: :.... 

July  30 

*^  14::: 

162 

17 

Aue.    7 

16 

162 

Jiin6  9 

13.:;::::::::;;.: 

21 

206 

Note.— Discharge  ascertained  from  a  fairly  well  defined  rating  curve. 

PROSPECT  OBEBK  HEAR  THOMPSON  FALLS.  MONT. 

Location  .—In  the  NE.  J  NE.  Jsec.  18,  T.  21  N.,  R.  29  W.,  at  the  first  highway  bridge 

over  Prospect  Creek  above  the  mouth  of  Dry  Creek,  about  a  mile  from  Thompeon 

Falls,  in  Sanders  County. 
Drainage  area. — 139  square  miles. 

Records  available. — February  12, 1911,  to  September  30,  1915. 
Gaoe.— Vertical  staff  attached  to  a  bridge  pier;  read  at  irregular  intervals  by  F.  E. 

Brown. 
Discharge  measurements. — ^Made  by  wading  200  feet  below  the  bridge  or  frcan 

bridge. 
Channel  and  control. — Large  rocks,  very  rough,  probably  permanent;  banks  hi^, 

not  subject  to  overflow. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.7  feet  April  18 

(discharge,  547  second-feet);  minimum  stage  recorded,  2.0  feet  October  28  and 

November  10  (discharge,  8  second-feet). 
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1911-1915:  Maximum  stage  recorded,  7.5  feet  May  29,  1913  (discharge,  1,860 
second-feet);  minimum  stage  recorded,  2.0  feet  August  26-27,  Ocotber  28  and 
November  10,  1914  (discharge,  8  second-feet). 
These  records  are  for  the  open  season  only. 
Winter  flow. — Stage-discharge   relation   serioudy   affected   by   ice;  observations 

discontinued  during  winter. 
Diversions. — ^None  of  importance. 
Regulation. — ^None. 
AccuBACY. — Results  fadr. 

Cooperation. — ^Field  data  furnished  by  United  States  Forest  Service. 
No  discharge  measurements  made  during  the  year. 

Daily  dUcharge^  in  second-feet  ^  of  Prospect  Creek  near  Thompson  Falls,  Mont.,  for  the  year 

ending  Sept.  SO,  1915. 


Date. 

Dis- 
oharge. 

Date. 

Dis- 
charge. 

Date. 

Dis- 
charge. 

Oct.    14 

12  ; 

49  1 

23 
331 
470 
508 
547 
143 

May  ao 

178 
83 
60 
54 
54 
49 
39 
39 
30 
33 

July  31 

17 

28 

June    8 

AlMf.     1... 

14 

Nov.  10 

17 

i::::::::::::::: 

14 

13 

18 

14... 

20 

Feb.  30 

19 

16 

23 

Anr.    1 

20 

22.  . 

17 

^  iJ::::::::::::::: 

22 

29 

39 

17 

25 

Seot.    2 

17 

18 

July     4 

^18::::::::::::::: 

14 

Mav     8 

18 

25 

10 

Note.— Discharge  ascertained  from  a  well-defloed  rating  curve. 

PKIXST  BIVSB  AT  OUTLET  OF  PRIEST  LAKE,  NEAR   OOOLDT,  IDAHO. 

Location.— In  the  SW.  i  sec.  5,  T.  59  N.,  R.  4  W.,  at  south  end  of  Priest  Lake,  2  miles 
northwest  of  Coolin,  in  Bonner  County. 

Drainage  area. — 572  square  miles. 

Rbcords  available. — June  18,  1911,  to  September  30,  1915,  fragmentary. 

Gage.— April  18,  1913,  to  November  23,  1914,  and  August  26  to  September  30,  1915, 
inclined  staff  gage  about  200  feet  east  of  the  wharf  and  200  feet  north  of  Northern 
Hotel ;  read  once  daUy  to  hundredths  by  Henry  Gable  and  R.J.  Gick.  November 
24,  1914,  to  August  25,  1915,  Stevens  water-stage  recorder  on  right  bank  600  feet 
below  outlet  of  lake;  Jime  18,  1911,  to  April  6,  1912,  and  July  13, 1912,  to  January 
8,  1913,  two  vertical  staff  gages  attached  to  piers  of  wharf  at  Coolin.  These  gages 
were  not  accurately  referred  to  bench  marks,  and  both  were  torn  out  by  ice. 

Discharge  measurements. — Prior  to  September  17,  1913,  made  from  a  boat  at  out- 
let; after  that  date  made  from  a  cable  about  300  feet  above  gage. 

Channel  and  control. — One  channel  at  all  stages,  bed,  rocky;  banks,  high.  Con- 
trol probably  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  3.5  feet  May  1-3 
(dischaige,  2,450  second-feet);  minimum  stage  recorded,  1.48  feet  September 
21-30  (dischaige,   308  second-feet). 

1911-1915:  Maximum  stage  recorded,  7.42  feet  June  4-6,  1913  (dischaige,  5,970 
second-feet);  minimum  stage  recorded,  1.54  feet  at  6.30  p.  m.  September  13,  1914 
(dischaige,  276  second-feet). 

Winter  plow. — Lake  frozen  over  from  about  January  1  to  April  15.  Stage-dischaige 
relation,  at  outlet,  not  affected  by  ice  except  for  short  intervals  when  ice,  running 
out  of  lake  in  the  spring,  jams  on  rocks  below  gage. 

Diversions. — None. 

RsGiTLATioN. — Natural,  in  lake. 
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Accuracy. — A  rating  oirve,  well  defined  below  6,500  second  feet,  applicable  to  read- 
ings on  gage  at  the  outlet  has  been  developed  and  transferred  to  readings  on  in- 
clined gage  at  Coolin  by  means  of  a  curve  of  relation  between  the  two  gages.  Wind 
on  the  lake  causes  changes  in  stage  at  Coolin  without  corresponding  changes  at 
outlet;  as  the  discrepancy  may  not  be  compensating,  a  rating  curve  based  on  gage 
height  for  inclined  gage  at  Coolin  may  be  considerably  in  error.  Results  at  out- 
let excellent;  at  Coolin  lake  gage  good. 

CooPEBATiON. — Gage  height  record  furnished  by  United  States  Forest  Service. 

Discharge  measiarements  of  Priest  River  at  outlet  of  Priest  Laksy  near  Coolin,  Idaho,  during 
the  year  ending  Sept.  SO,  1915, 


Date. 

Hade  by- 

h^U 

Dfa. 

Nov.  17 

C.  0.  Brown 

Feet. 
3.10 
.75 

Sec.-fU 
1,U0 
144 

Sept   6 

Prnwp  and  Hoyt T ,,,_,,,,,- , 

Daily  discharge,  in  second-feet,  of  Priest  River  at  outlet  of  Priest  Lake,  near  Coolin^  Idaho, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22. 
23. 
24 
25. 

26 
27. 
28. 
29. 
30. 
31 


Oct. 


486 
466 
486 
486 
466 

466 

486 
466 


486 
486 
486 
486 
486 

486 
486 
530 
592 
653 

653 
680 
680 
708 
708 

708 
708 
708 
735 
680 


Nov. 


735 
790 
850 
910 
975 

1,040 
1,180 
1,110 
1,180 
1,180 

1,180 
1,180 
1,180 
1,180 
1,180 

1,180 
1,180 
1,110 
1,040 
1,040 

1,040 
1,040 
1,040 
1,010 
980 

1,020 
1,020 
1,020 
1,020 
980 


Dec. 


980 
960 
945 
945 
945 

945 
945 
910 
878 
845 

845 
812 
812 
780 
774 

754 
734 
728 
715 
601 

650 
638 
628 
616 
616 

611 
600 
600 
689 
589 
584 


Jan. 


572 
572 
567 
567 
556 

545 
540 
535 
535 
525 

515 
510 
510 
500 
500 

490 
482 
477 
472 
482 

477 
472 
464 
454 

450 

446 
441 
436 
428 
428 
428 


Feb. 


428 
423 
423 
418 

418 

418 
414 
414 
436 
441 

441 
432 
423 
423 
414 

414 
405 
410 
405 
405 

410 
414 
418 
423 
428 

432 
436 
441 


liar. 


446 
450 
482 
520 
525 

520 
515 
510 
510 
500 

500 
500 
495 
495 
510 

525 
535 
482 
500 
505 

525 
540 
562 
611 
638 

644 
661 
679 
703 
760 
754 


Apr. 


780 

845 

910 

1,020 

1,060 

1,160 
1,240 
1,280 
1,320 
1,360 

1,400 
1,450 
1,540 
1,680 
1,720 

1,820 
1,920 
2,020 
2,120 
2,230 

2,340 
2,340 
2,400 
2,400 
2,400 

2,400 
2,400 
2,400 
2,340 
2,400 


ICay.    June. 


2,400 
2,400 
2.400 
2,400 
2,340 

2,340 
2,280 
2.280 
2,280 
2,280 

2,280 
2,280 
2,230 
2,280 
2,280 

2,280 
2,230 
2,230 
2,230 
2,180 

2,180 
2,120 
2,120 
2,120 
2,120 

2,120 
2,120 
2,120 
2,180 
2,180 
2,120 


July. 


1,160 
1,160 
1,120 
1,060 
1,060 

1,050 

1,020 

1,020 

960 

960 

960 
945 
910 
910 
910 

910 
945 
910 
945 
910 

910 
878 
878 
845 
846 

845 
812 
812 
812 
780 
780 


Aug.  '  Sept 


780 

780 

748, 

734 

723 

709 

697 

091 

685, 

673l 

655 
6S8 


616 

606 
594 
578 
567 
567 

545 
535 
535 
515 
495 

446 
446 
446 
437 
408 
408 


m 

850 

340 
840 
354 

840 

840 
384 
324 
334 
3M 

384 
308 
308 

308 
30B 


SOS 

80S 
908 


808 

308 
308 
808 


Note.— Discharge  ascertained  as  follows:  Oct.  1  to  Nov.  23,  and  Aug.  26  to  Sept.  30,  from  gage-be^ 
record  on  gage  at  Coolin  and  well-defined  rating  curve,  based  on  well-defined  rating  curve  for  gage  bekm 
outlet  and  gage^elatlon  curve;  Nov.  26  to  Auk.  25,  from  record  from  water-stage  recorder  below  outlet  sod 
well-defined  rating  curve.  Oct.  13-16, 19. 27,  Nov.  13-16, 24,  gage  not  read ;  discharse  interpolated.  Feb. » 
to  Mar.  2,  intake  to  water-stage  recorder  clogged:  mean  gage  height  Mar.  2,  assumed  1.00  foot,  same  as  mon- 
ing  of  Mar.  3  (discharge,  450  second-feet);  mscharge  Feb.  21  to  Mar.  1,  interpolated.  Aug.  26  to  Sept. «, 
recorder  stopped.    Sept.  7-^,  stage  below  intake. 
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Monthly  diaeharge  of  Priest  River  at  outlet  of  Priest  Lake  near  Coolin,  IdahOy  for  the 

year  ending  Sept.  SO,  1915. 

[Drainage  area,  672  square  miles.) 


Discharge  in  seoond-feet. 

Run-ofl. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October 

736 

1,180 

980 

672 

441 

760 

2,400 

2,400 

2,120 

1,160 

780 

408 

466 
736 
684 
428 
406 
446 
780 
2,120 
1,200 
780 
408 
308 

667 

1,050 

764 

496 

422 

652 

1,760 

2,240 

1,680 

939 

696 

332 

0.991 
1.84 
1.34 
.867 
.738 
.966 
3.08 
8.92 
2.76 
1.64 
1.04 
.580 

1.14 
2.06 
1.54 
1.00 

.77 
1.12 
3.44 
4.62 
3.08 
1.89 
1.20 

.66 

34,900 
62,500 
47,000 
90,500 
23,400 
33,900 
106,000 
138,000 
94,000 
67,700 
36,600 
19,800 

B. 

November 

B. 

December 

A. 

January 

A. 

F*bnwiry 

B. 

Ufu^h . .' 

A. 

Ai»U 

A. 

uSy..: :::::.:.::.::.: 

A. 

Jnzie 

A. 

July 

A. 

Augiut 

A. 

September 

B. 

The  year 

2,400 

308 

943 

1.65 

22.40 

683,000 

STTLLIVAK  LAKE  NEAR  KETAUNE  FALLS.  WASH. 

Location. — ^Approximately  in  sec.  31,  T.  39  N.,  R.  44  E.  (unsurveyed),  near  the 
forest  ranger  station,  at  north  end  of  Sullivan  Lake,  about  4  J  miles  east  of  Metaline 
Falls,  in  Pend  Oreille  County. 

Drainage  abba. — Not  measured. 

Records  ayailablb. — ^May  16,  1912,  to  September  30,  1915. 

Gage. — Since  May  9,  1913,  a  float  gage  on  dam  at  outlet  of  lake;  read  once  daily  to 
half-tenths  by  A.  J.  McDougall.  Prior  to  May  9,  1913,  a  vertical  staff  at  same 
site. 

Extremes  op  stage. — ^Maximum  stage  recorded  during  year,  25.5  feet  May  28  to 
June  2;  minimum  stage  recorded,  16.0  feet  April  2. 

1912-1915:  Maximum  stage  recorded,  26.55  feet  at  8.30  a.  m.  May  16,  1914. 
minimum  stage  recorded,  11.2  feet  April  13,  1913. 

Regulation. — Most  of  the  surplus  flow  of  Sullivan  Creek  is  diverted  into  the  lake; 
Sufficient  water  is  stored  in  the  lake  to  afford  a  continuous  flow  of  about  60  second- 
feet  in  the  flume  of  the  Lehigh  Portland  Cement  Co.  Zero  of  gage  at  elevation 
of  gate  sills;  crest  of  log  chute  is  22  feet  and  crest  of  spillway  25  feet  above  gate 
aUls. 

Cooperation. — Gage-height  record  furnished  by  Lehigh  Portland  Cement  Co. 


Digitized  by 


Google 


158 


SUBFAGE  WATBB  SUPPLY,  1»5,  PABT  XH- 


DaUy  gage  heighi,  in  feet,  of  Sullivan  Lake  near  MeUUine  Falh,  W(uh.^foT  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct.     Nov.     Dec.  |  Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aoff.    Sept 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
23. 
23. 
24. 
25. 

36. 
27. 
28. 
29. 
30. 
31. 


21.35 

21.3 

21.2 

21.3 

31.3 

21.15 

21.1 

31.05 

30.05 

30.0 

30.95 

30.95 

30.8 

30.8 

30.75 

30.7 

30.7 

30.75 

30.8 

30.85 

30.85 

30.8 

30.85 

30.9 

30.85 

30.86 

30.9 

30.95 

31.0 

31.0 

31.05 


31.05  I  21.95 


21.15 
21.25 
21.35 
21.4 

21.45 

21.5 

21.6 

21.7 

21.85 

21.05 
32.05 
22.15 
23.35 
22.45 

22.5 

22.45 

22.45 

22.45 

22.4 


21.96 
21.95 
21.95 
21.9 

21.85 

21.8 

21.76 

21.7 

21.65 

21.6 

21.55 

21.4 

21.35 

21.35 

31.3 

31.15 

,31.1 

I  20.95 

;  30.85 


33.35 

20.8 

32.35 

30.75 

32.3 

30.65 

32.3 

30.6 

22.3 

22.3 

30.5 

22.25. 

20.5 

22.2' 

30.45 

22.15 

30.45 

22.1 

30.35 

30.35 

30.3 
30.3 
30.1 
30.0 
30.0 

19.95 
19.9 
19.8 
19.8 
19.88 

19.8 
19.7 
19.7 
19.6 
19.5 

19.45 

19.4 

19.3 

19.36 

19.3 

19.15 

19.1 

19.05 

19.0 

18.05 

18.85 

18.7 

18.6 

18.5 

18.45 

18.4 


18.4 

18.35 

18.3 

18.3 

18.3 

18.1 

18.05 

18.0 

17.95 

17.9 

17.8 
17.8 
17.8 
17.8 
17.75 

17.7 

17.7 

17.65 

17.6 

17.55 

17.5 

17.4 

17.3 

17.35 

17.2 

17.15 

17.1 

17.1 


17.1 

17.1 

17.06 

17.0 

16.9 

16.9 
16.9 
16.9 
16.9 
16.85 

16.7 

16.6 

16.55 

16.5 

16.5 

16.5 

16.45 

16.45 

16.45 

16.4 

16.4 

16.35 

16.3 

16.3 

16.35 

16.35 

16.3 

16.3 

16.3 

16.3 

16.3 


16.1 

16.0 

16.3 

16.35 

16.46 

16.65 

16.8 

16.85 

16.95 

16.8 

16.85 

16.9 

17.4 

17.85 

18.1 

18.6 

18.8 

19.15 

19.6 

19.8 

30.0 

30.4 

30.55 

3065 

30.9 

31.1 
31.3 
21.4 
21.6 
21.95 


23.3 

23.4 

33.65 

33.95 

23.2 

23.3 

23.45 

33.65 

23.7 

38.9 

34.1 

34.35 

34.45 

34.65 

34.9 

35.0 
35.1 
35.3 
35. 15 
35.15 

35.15 

35.15 

35.3 

35.35 

35.4 

35.4 

35.46 

35.5 

35.5 

25.5 

35.5 


25.5 

35.5 

35.45 

25.4 

35.4 

25.4 

25.36 

25.3 

25.3 

35.3 

353 

35.3 

25.25 

25.2 

25.15 

25.1 
25.1 
25.0 
35.1 
25.1 

25.1 
25.1 
25.1 
25.1 
25.1 

25.1 

25.1 

25.06 

25.05 

25.0 


25.1 
25.1 
25.1 
25.1 
25.1 

25.1 

25.06 

25.05 

2506 

35.0 

35.0 
25.0 
25.0 
34.95 
34.95 

34.9 

34.9 

34.95 

34.95 

35.0 

25.0 
25.0 
25.0 
24.9 
34.9 

24.9 
34.9 
250 
250 
25.0 
35.0 


34.9 

34.8S 

34.8 

34.8 

34.8 

34.8 
34. 7S 
34.75 
34.7 
34.7 

34.66 

34.56 

34.5 

34.5 

34.5 

34.5 

34.45 

34.35 

34.35 

34.3 

34.3 

34.15 

34.0 

33.95 

33.9 

33.9 

33.85 

33.8 

33.7 

33.6 

33.5 


21.45 
21.4 
23.35 
23.25 
22.95 

2185 

22.75 
22.6 


22.2 
22.1 
33.0 
31.96 

31.8 
31.65 
31.55 
31.5 
31.45 

31.35 

21.25 

21.2 

21.1 

31.05 

31.0 
30.9 
30.8 
30  66 
30.55 


Note.— Mean  height  for  year,  31.48  feet. 

STTLLIVAK  CHEEK  KEAR  METAUVE  FALLS,  WASH. 

Location. — In  sec.  30,  T.  39  N.,  R.  44  E.  Willamette  meridian,  one-eighth  mile  below 

Outlet  Creek,  half  a  mile  below  Sullivan  Lake,  and  about  4  miles  east  of  Metalline 

Falls,  Pend  Oreille  County. 
Drain AOE  area. — Not  measured. 

Records  available. — May  16, 1912,  to  September  30,  1915. 
Gage. — Vertical  staff  on  right  bank  one-eighth  mile  below  mouth  of  Outlet  Creek; 

read  once  daily  to  half-tenths  by  A.  J.  McDougall. 
Disoharoe  measurements. — Made  by  wading  at  all  stages. 
Channel  and  control. — Stream  bed  of  cobble  stones  and  large  gravel;  likely  to 

shift.    Banks  high  and  not  subject  to  overflow.    Channel  for  some  distance  below 

gage  acts  as  control.    Gradient  steep. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.7  feet  at  8  a.  m. 

April  24  (discharge,  635  secood-feet);  minimum  stage  recorded,  1.3  feet  January 

27-31  (discharge,  64  second-feet). 
1912-1915:  Maximum  stage  recorded,  4.2  feet  June  2,  1913  (discharge,  1,650 

second-feet);  minimum  stage  recorded,  1.10  feet  February  1,  1913  (discharge,  53 

second-feet.) 
Water  flow. — Stage-dischai^  relation  not  affected  by  ice. 

Diversions.— Water  diverted  from  Sullivan  Creek,  for  storage  in  Sullivan  Lake, 
»      about  1  mile  above  station  but  entire  run-off  of  drainage  area  passes  gage. 
Regulation. — Storage  in  SuUivan  Lake  is  utilized  by  Lehigh  Portland  Cement  Co. 

to  increase  the  flow  during  low  water. 
Accuracy. — Results  good  October  to  May  and  excellent  June  to  September. 
Cooperation — Maintained  in  cooperation  With  United  States  Forest  Service  and 

Lehigh  Portrand  Cement  Co. 
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Discharge  Tneamrementa  of  Sullivan  Creek  near  Metaline  Falls ^  FiwA.,  during  the  year 

ending  Sept,  SO,  1915. 


[Made  by  C.O.Brown,] 

Date. 

hS^t. 

Dis- 
charge. 

Disc.  2. 

Fea. 
1.60 
1.85 

JlD16  20 

Daily  discharge ,  in  second-feet,  of  Sullivan  Creek  near  Metaline  Falls,  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

120 
106 
120 
106 
106 

106 
106 
106 
106 
106 

120 
120 
120 
106 
106 

94 
106 
133 
164 
148 

133 
133 
120 
120 
120 

120 
106 
106 
106 
106 
120 

148 
164 
164 
164 
164 

182 
164 
164 
148 
148 

148 
164 
164 
164 
164 

148 
164 
164 
164 
148 

148 
148 
148 
148 
164 

148 
164 
148 
148 
148 

133 
120 
183 

148 
148 

120 
106 
94 
94 

83 

83 
83 
83 
83 
83 

83 
83 
83 
83 
74 

74 
74 
74 
74 
74 

74 
74 
74 
74 
94 
120 

106 
106 
106 
106 
83 

88 
94 
94 
94 
94 

94 
94 
120 
120 
106 

120 
106 
83 
83 
83 

83 

74 
74 
74 
74 

74 
64 
64 
64 
64 
64 

83 
83 
83 
83 
83 

74 
74 
83 
83 
83 

94 
106 
94 
94 
83 

83 
83 
106 
120 
106 

106 
94 
83 
94 
94 

94 
83 
94 

94 
83 
83 
83 
94 

94 
94 

83 
83 
94 

94 
83 
83 
94 
106 

106 
120 
120 
106 
106 

120 
133 
133 
133 
120 

120 
106 
120 
133 
148 
164 

164 
240 
260 
280 
260 

240 
200 
220 
220 
200 

240 
220 
260 
325 
370 

370 
420 
445 
470 
498 

498 
525 
608 
635 
508 

481 
336 
291 
291 
291 

381 
591 
406 
336 
336 

336 
358 
381 
381 
381 

336 
336 
336 

406 
406 

381 
406 
406 
431 
431 

456 
456 
481 
481 
481 

536 
564 
564 
591 
536 
506 

508 
508 
481 
456 
456 

431 
431 
358 
291 
291 

251 
251 
251 
251 
251 

231 
231 
231 
211 
194 

176 
176 
160 
160 
160 

160 
160 
145 
145 
145 

145 
132 
132 
132 
118 

118 
118 
118 
118 
118 

118 
118 
118 
106 
118 

132 
132 
118 
132 
132 

118 
118 
118 
106 
106 

118 
132 
132 
132 
132 
118 

118 
118 
118 
106 
106 

106 
106 
95 
95 
95 

95 
95 
95 
95 
95 

95 
95 
95 
95 
95 

95 
95 
95 
95 
95 

95 
95 

85 
85 
95 
106 

118 

2 

118 

3 

118 

4 

118 

5 

118 

6 

118 

7 

118 

8 

118 

9 

118 

10 

118 

11 

118 

12 

118 

13 

118 

14 .• 

118 

15 

118 

16 

118 

17 

106 

18 

106 

19 

106 

20 

106 

21 

106 

22 

95 

23 

95 

24 

95 

25 

95 

26 

95 

27 

95 

28 

95 

29 

95 

30 

106 

31 

Note.— Discharge  ascertained  as  follows:  Oct.  1  to  Apr.  24,  from  rating  curve  fairly  well  defined  between 
100  and  600  second-feet;  Apr.  25  to  Sept.  30,  from  rating  curve  well  defined  between  75  and  250  second-feet 
and  fairly  well  defined  above  250  second-feet.    Sept.  9-11,  gage  not  read,  discharge  interpolated. 

Monthly  discharge  of  Sullivan  Creek  near  Metaline  Falls,  Wash.,  for  the  year  ending  Sept, 

30,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

MaxJTnum, 

Minimum. 

Mean. 

racy. 

October     

164 
182 
148 
120 
120 
164 
635 
501 
508 
145 
118 
118 

94 
148 
74 
64 
74 
83 
164 
336 
145 
106 
85 
95 

116 

157 
92.9 
88.6 
90.1 

108 

346 

433 

272 

123 
98.4 

109 

5,710 
5,450 
5,000 
6,640 
20,600 
26,600 
16,200 
7,560 
6,050 
6,490 

B. 

November 

B. 

De<^raber  .,,,.,,,-...,-,-  ^  -  -  r  r  r  -  -  -  t r, 

B. 

January  , ^    , ' - 

B. 

February r , , 

B. 

liarch         

B. 

Anrll 

B. 

JS^'"'^";ii^ii'''"^^^'^"-'*'"-*•"'^- 

B. 

June ,    ...    r    .    r    ..,,...   r -,    ^    ,    ^   -   -    , 

A. 

July                 

A. 

AllgUSt  .  .    r    r   -   T  ,   T   -   r 

A. 

September ^ .,  r  r  r ..  ^  r  ^ 

A. 

The  Tear 

635 

64 

166 

123,000 
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ZBTTLE  BXVER  AT  B0YD8,  WASH. 

Location. — In  sec.  9,  T.  37  N.,  R.  37  E.  Willamette  meridian,  opposite  Great  North- 
em  Railway  station  at  Boyds,  IJ  miles  above  Sherwood  Greek  *  and  4  miles  above 
tbe  moutb,  in  Ferry  County. 

Drainage  area. — 4,060  square  miles,  measured  on  British  Columbia  Railway  Belt 
map  and  United  States  Geological  Survey  map  of  State  of  Washington. 

Records  ayailablb. — September  10,  1913,  to  October  31,  1915. 

Gage. — Since  October  18,  1913,  inclined  and  vertical  staff  on  ri^t  bank,  800  feet 
east  of  Great  Northern  Railway  depot.  From  September  13  to  October  17, 1913, 
a  vertical  staff  gage  anchored  to  upstream  side  of  right  abutment  of  Great  North- 
em  Railway  bridge,  1  mile  below  present  gage  and  at  different  datum.  Gage 
read  once  a  day  to  hundredths  by  Fred  Wercker  from  October  1, 1914,  to  August 
7,  1915,  and  by  P.  C.  Pedrsen  from  August  8  to  October  31, 1915. 

Discharge  measurements. — ^Made  from  a  cable  600  feet  above  gage  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages;  banks  high  and  not  subject  to 
overflow;  control  at  low  stages  formed  by  gravel  and  cobblestone  riffle  about  200 
feet  below  gage;  control  at  medium  and  high  stages  formed  by  section  of  stream 
bed  extending  for  some  distance  below  gage;  may  shift  during  floods.  Stage  of 
zero  flow,  gage  height  —1.3  ±0.1  foot,  as  determined  October  8, 1915. 

Extremes  op  discharge. — ^Maximum  stage  recorded  October  1, 1914,  to  October  31, 
'   1915,  8.7  feet  at  11  a.  m.  May  21  (discharge,  14,300  second-feet);  minimum  stage 
recorded,  0.58  foot  at  10  a.  m.  March  10  (discharge,  411  second-feet). 

1913-1915:  Maximum  stage  recorded,  10.0  feet  at  7  a.  m.  May.  17,  1914  (difl- 
charge,  18,000  second-feet);  minimum  stage  recorded,  0.28  foot  at  7  a.  m.  August 
30, 1911  (dischai^ge,  288  second-feet). 

Winter  plow. — Stage-dischaige  relation  seriously  affected  by  ice;  flow  estimated 
from  observer's  notes  and  records  of  percipitation  and  temperature. 

Diversions. — None. 

Regulation. — ^A  small  amount  of  storage  is  utilized  for  meeting  diurnal  fluctuation 
of  load  at  the  power  plant  at  Cascade,  British  Columbia. 

Accuracy. — ^Very  little  diurnal  fluctuation.  Results  excellent  except  for  period  in 
which  stage-discharge  relation  was  affected  by  ice. 

Discharge  measuremenU  of  Kettle  River  at  Boyds,  Wash.,  during  the  year  ending  Sept. 

SO,  1915. 


[MAdebyC. 

O. 

Brown.] 

Date. 

hei^t. 

Dis- 
charge. 

Auff.S 

Fed. 
3.26 
3.14 
.71 

Stc-fi 
2,m 

^e::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::.:.:::.:.:.:.:.:::.: 

im 

Oct.  8 

530 

I  For  discharge  of  Sherwood  Creek  see  page  2fi2. 
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Daily  discharge,  in  $econd-/eety  of  Kettle  River  at  Boyds,  Wa$h.f  from  Oct.  /,  1914,  to 

Oct.  SI,  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


1 
3 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14. 

16. 
17. 
18 
19 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


970 
935 
000 
865 
830 

795 
760 
728 
728 
605 

677 
671 
671 
671 
671 

728 
795 
795 
970 
1,560 

1,560 
1,560 
1,460 
1,370 
1,280 

1,200 
1,200 
1,200 
1,120 
1,120 
1,120 


1,200 
1,370 
1,650 
1,760 
1,850 

1,950 
1,950 
1,950 
1,760 
1,650 

1,650 
1,560 
1,560 
1,560 
1,460 

1,370 
1,200 
1,200 
1,200 
1,280 

1,200 
1,200 
1,200 
1,120 
1,120 

1,120 
1,120 
1,120 
1,120 
1,120 


1,120 
1,040 
1,040 
1,040 
1,040 

1,040 
970 
935 
970 
865 

970 
900 
830 
665 
650 

640 
500 
640 
690 
730 

760 
730 
760 
800 
750 

830 
800 
860 
830 
860 
900 


760 
700 
640 
575 
520 

495 
470 
470 
470 
411 

445 
470 
470 
470 
495 

520 
520 
548 
575 

728 

970 

970 

1,120 

1,460 

1.750 

1,850 
1,750 
1,650 
1,650 
1,650 
1,650 


1,950 
2,170 
2,910 
4,930 
5,470 

6,290 
5,290 
5,470 
5,650 
5,110 

6,110 
5,110 
5,830 
7,000 
7,210 

7,000 
7,210 
8,310 
9,500 
10,200 

11,000 
9,500 
8,080 
7,210 
6,600 

6,400 
6,210 
6,400 
6,210 
7,860 


9,750 
8,540 
8,780 
8,540 
8,310 

7,860 
7.860 
8,780 
10,000 
10,000 

11,300 
10,000 
8,310 

7,860 
9,750 

10,500 
9,260 
8,780 
10,200 
13,700 

14,300 
14,000 
14,000 
13,400 
12,800 

13,400 
12,300 
11,700 
11,500 
14,200 
13,100 


12,800 
12,000 
11,200 
10,200 
9,460 

9,220 
8,960 
8,740 
7,830 
6,980 

6,580 
6,190 
5,810 
5,810 
5,810 

5,450 
5,270 
5,090 
4,750 
5,000 

4,920 
4,580 
4,410 
4,080 
3,920 

3,760 
3,920 
4,080 
5,450 
5,450 


4,750 
4,240 
4,080 
3,760 
3,450 

4,080 
3,020 
4,080 
4,080 
4,080 

6,270 
4,580 
4,080 
4,750 
4,580 

4,580 
5,450 
6,190 
5,810 
5,450 

5,090 
4,750 
4,080 
3,760 
3,300 

3,150 
3,760 
3,450 
3,450 
3,760 
3,450 


3,450 
3,450 
3,150 
8,010 
3,010 

2,740 
2,610 
2,420 
2,240 
1,890 

1,890 
1,780 
1,680 
1,580 
1,490 

1,490 
1,400 
l,3ri0 
1,310 
1,220 

1.310 
1,220 
1,310 
1,220 
1,060 

1,060 
985 
985 
948 
910 
910 


840 
840 
805 
805 
770 

770 
738 
738 
705 
705 

705 
705 
705 
705 
705 

705 
705 
705 
738 
705 

672 
672 
640 
610 
640 

610 
610 
610 
580 
580 


552 
552 
552 
553 
652 

552 
552 
552 
580 
552 

553 
553 
552 
552 
552 

552 
552 
580 
610 
610 

610 
640 
640 
640 
640 

672 
1,060 
1,060 
840 
875 
840 


Note.— Discharge  ascertained  from  a  well-deflned  rating  curve.  Stage-discharge  relation  seriously 
affected  by  ice  Dec.  15  to  Mar.  3.  Discharge  estimated  from  observer's  notes  and  records  of  precipitation 
and  temperature  Dec.  15-31  and  Mar.  1-3.  Discharge  for  January  and  Febniary  not  ccmsidered  sufflolently 
reliable  for  publication,  but  monthly  means  are  given  in  the  following  table: 

Monthly  discharge  of  Kettle  River  at  Boyds,  Wash.,  for  the  year  ending  Sept,  SO,  1915, 


Month. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 


Tliesrear. 


Discharge  in  second-feet. 


MftTjTn^im    Minimum.      Mean. 


1,560 
1,950 
1,130 


1,850 
11,000 
14,300 
12,800 
6,190 
3,450 
840 


14,300 


671 

\,V20 

590 


411 
1,950 
7,Sfi0 
3,760 
3,150 
910 
580 


411 


987 

1,420 

847 

800 

930 

878 

6,410 

10,700 

6,590 

4,300 

1,780 

701 


3,040 


Run-off 
(total  in 
acre-feet). 


60,700 

84,500 

52,100 

49,200 

51,600 

54,000 

381,000 

658,000 

392,000 

364,000 

109,000 

41,700 


2,200,000 


Accu- 
racy. 


Note.— Mean  discharge  for  October,  1915, 636  second-feet;  run-ofl,  39,100  acre-feet. 
106921*»— 18--W8P  412 11 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


HALL  O&EEK  HEAR  IHCHELnni,  WASH. 

Location.— In  the  NW.  J  sec.  6,  T.  32  N.,  R.  37  E.,  half  a  mile  above  highway  bridge, 
three-fourthB  mile  above  mouth,  and  IJ  miles  northwest  of  Inchelium,  in  Ferry 
County.  From  May  16,  1913,  to  July  31,  1915,  in  the  NE.  J  sec.  2,  T.  32  N., 
R.  36  E.,  at  Wire's  bridge,  a  quarter  of  a  mile  from  Gwen  mine,  3  miles  above 
mouth,  and  3  miles  west  of  Inchelium. 

Drainage  area. — 163  square  miles  at  present  site  and  160  square  miles  at  upper 
site  (measured  on  map  of  Colville  Indian  Reservation). 

Records  available. — December  18,  1912,  to  September  30,  1915. 

Gaoe. — Vertical  staff  attached  to  tree  on  right  bank,  half  a  mile  above  highway 
bridge;  read  once  daily  to  hundredths  by  Walter  Johnson.  Upper  gage  wMa 
vertical  staff  on  left  abutment  of  Wire's  bridge;  read  twice  daily  to  hundredths 
by  Mrs.  G.  E.  Fish. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Stream  bed  at  both  sit^s  composed  of  gravel  and  bouldm; 
shifting  at  high  stages.  Banks  at  present  site  heavily  wooded  and  subject  to 
overflow  above  gage  height,  3.0  feet. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  1.78  feet  (at 
upper  gage)  May  25  (discharge,  519  second-feet);  minimum  stage  recorded,  0.34 
foot  September  21-23  (discharge,  20  second-feet). 

1912-1915:  Maximum  stage  recorded,  3.10  feet  at  6.20  a.  m.  April  16, 1914  (dis- 
charge, 965  second-feet);  minimum  stage  recorded,  0.03  foot  at  6.45  p.  m.  Sep- 
tember 5  and  7.30  p.  m.  September  6,  1914  (discharge,  18  second-feet). 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  observer's  notes,  records  of  precipitation,  and  temperature  and  current- 
meter  measurements. 

Diversions. — Water  diverted  for  use  in  Gwen  mine  power  plant  but  is  returned  to 
creek. 

Regulation. — Practically  no  regulation. 

Accuracy. — Results  good,  practically  no  diurnal  fluctuation. 

Discharge  mecuurementa  of  Hall  Creek  at  Inchelium^  Wash.,  for  the  period  Aug.  25, 1914, 

to  Sept.  SO,  1915. 


Made  by— 

Gage  height. 

Dis- 
charge. 

Date. 

Made  by— 

Cage  height. 

Di». 
durge. 

Date. 

Upper 
gage. 

Lower 
gage. 

Upper 
gage. 

Lower 
gage. 

Aug.  25 

25 

Dec.     8 

C.O.Brown 

do 

do 

Feet. 

0  0.06 

a. 05 

.17 

Feet. 

0.43 
.43 
.49 

8ec.-fU 
20 
20 
27 

Mar.  31 
Apr.    1 
Sept.  16 

CO.  Brown 

do 

G.L.Parker.... 

Fe€i. 
1.09 
L12 
.12 

Feet. 
1.35 
L38 
.38 

Sece- 
rn 

m 

21 

o  Inoorrectly  published  as  0.08  foot  in  Water-Supply  Paper  392. 
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DaUy  disdiorge,  in  Hoond-feet^  of  Hall  Creek  near  Inchelium,  Wash. ,  from  Apr.  I,  19 14^ 

to  Sept.  SO,  1915. 


I>v. 

Apr. 

May 

Jane. 

July. 

64 
67 
59 
64 
68 

67 
57 
52 
52 
46 

45 
45 
45 
51 
47 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

1914. 
1.... 

157 
152 
152 
189 
2M 

327 
445 
526 
525 
667 

667 
610 
663 
663 
830 

426 
434 
548 
576 
548 

400 
434 

434 
407 
381 

381 
381 
381 
355 
355 

IQO 
163 
151 
146 
163 

151 
IQO 
166 
136 
126 

126 
124 
119 
113 
104 

27 
26 
26 
27 
26 

26 
26 
25 
24 
23 

23 
22 
22 
21 
21 

20 
20 
21 
21 

18 

18 
22 
25 
24 
24 

25 
23 
22 
24 
27 

1914. 
16 

920 
785 
653 
610 
653 

610 
567 
525 
504 
492 

480 
480 

466 
436 
428 

407 
355 
355 
330 
306 

292 
261 
274 
261 
237 

221 
229 
233 
199 
185 
163 

100 
95 
93 

86 
84 

82 
86 
78 
87 
98 

86 
78 
78 
71 
68 

43 
43 
39 
40 
35 

35 
35 
34 
34 
32 

31 
31 
31 
29 
28 
28 

21 
21 
21 
21 
21 

21 
20 
20 
20 
.  20 

20 
20 
20 
20 
20 
20 

32 

2 

17 

36 

3.... 

18 

40 

4 

19 

39 

5.... 

20 

32 

6.... 

21 

31 

7 

22 

28 

8 

23 

25 

9... 

24 

24 

10 

25 

26 

11 

26 

26 

12.... 

27 

27 

13 

28 

28 

14.... 

29 

26 

16 

30 

28 

31 

Day. 

Nov. 

Dec. 

39 
43 
41 
37 
35 

39 
34 
28 
27 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-*. 
1 

28 
28 
28 
28 
28 

28 
28 
39 
31 
82 

34 
82 
81 
31 
31 

31 

28 
28 
29 
28 
28 

28 
26 
26 
28 
28 

28 
28 
28 
28 
29 

31 
31 
31 
29 
28 

28 
28 
28 
29 
31 

31 
31 
31 

34 
34 
35 
36 
37 

37 
37 
40 
43 
40 

40 
40 
40 
44 
57 

76 
81 
82 
91 
98 

106 
186 
126 
196 
173 

136 
113 
108 
108 
144 
146 

199 
253 
355 
381 
381 

355 
330 
330 
306 
306 

284 
284 
330 
381 
355 

330 
302 
292 
330 
330 

306 
257 
257 
245 
225 

207 
196 
189 
189 
274 

257 
221 
203 
192 
185 

170 
166 
138 
133 
128 

133 
133 
126 
166 
192 

170 
166 
229 
330 
407 

462 
490 
462 
490 
519 

462 
407 
434 
434 

381 

330 
306 
274 
270 
211 

225 
210 
192 
179 
179 

170 
170 
170 
166 
149 

146 
136 
124 
136 
133 

121 
102 
102 
96 
93 

93 
93 
89 
84 
80 

76 
74 
71 
75 
66 

60 
71 
68 
74 
68 

63 
60 
57 
60 
63 

58 
53 
58 
62 
55 

51 
48 
45 
42 
42 

39 
44 

45 
42 
45 
45 

"'26* 
26 
26 
25 

24 
24 
24 
24 
24 
24 

23 

a::::::::::::::::::::::::::  1 

22 

8 

22 

4 

22 

6 

22 

e 

21 

7 

21 

8 

21 

9 

21 

10 

21 

11 

21 

12 

20 

13 

20 

14 

20 

15 

21 

10 

20 

17 

20 

18 

20 

19 

35 
41 

41 
89 
37 
35 
35 

35 
36 
41 
41 
40 

20 

20 

20 

21 

19 

22 

19 

23  

19 

24 

20 

25 

20 

20 

20 

27 

20 

28 

20 

20 

20 

30 

20 

81 

28 

Note.— Disdiarge  ascertained  as  follows:  Apr.  1-23, 1914,  from  rating  curve  well  defined  between  30  and 
500  seocHid-feet;  Apr.  24  to  May  1, 1914,  by  method  for  shifting  control;  May  2, 1914,  to  July  31, 1915,  from 
a  fairly  well-defined  rating  curve  (curves  applicable  to  readings  on  upper  gage);  Aug.  22  to  Sept.  30, 1915, 
from  a  fairly  well-defined  rating  curve  applicable  t  o  readings  on  lower  gage.  Discharge  for  periods  in  which 
gage  was  not  read  estimated  by  hydrographic  comparison  with  records  of  Stranger  Creek  at  Inchelium, 
Oct.  1-31. 1914, 36  second-fieet;  Nov.  1-18, 1914, 39  second-feet;  Aug.  1-21. 1915, 32  second-feet.  Discharro 
estimated,  because  of  ice,  from  observer's  notes  and  records  of  precipitation  and  temperature,  Dec  10-30, 
1914, 24  second-leet;  Jan.  17-34, 1915, 30  second-feet;  Jan.  35-31, 1915, 37  seoond-feet. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Monthly  discharge  of  Hall  Creek,  near  Iruhelium,  Wiuh.^for  the  period  Apr,  1, 1914,  to 

Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

RuA-ofT 
(total  in 
acre-leet). 

Aoea. 

Mftximnm. 

Minimum. 

Mean. 

ncj. 

1014. 
April 

020 
678 
166 
68 
27 
40 

152 
163 
68 
28 
20 
18 

507 

850 

113 
44.4 
22.3 
26.1 

30,200 
21,500 
6,720 
2,730 
1,370 
1,550 

B 

iSy!::::::::::::::::::::::::::. ::::.::.::.: 

B. 

June 

B. 

July                         .             

B. 

August 

B 

September    ...                  

B 

The  period 

1 

64,100 

1914-15. 
October 

1 

36.0 
38.6 
27.6 

-20.3 
28.8 
81.1 

292 

282 

162 
67.7 
20.6 
20.5 

2,210 
2,300 
1,700 
1,800 
1,600 
4,900 

D. 

November.              

D 

43 
34 
31 
106 
381 
519 
330 
76 

C 

January            

C 

Februaiy 

26 
84 
189 
126 
80 
39 
24 
19 

B. 

March 

B. 

April 

17,400  '  B. 

iSy       ;    :     :::::::::::: 

17,300    B. 

June 

9,640  ,  B. 

July 

3,550  '  B. 

August 

1,820 
1)220 

C. 

September 

23 

C 

The  year 

519 

00.5 

65,500 

STRAKaSB  CRESK  AT  IHCHBLnni,  WASH. 

Location. — In  sec.  5,  T.  32  N.,  R.'  37  E.  Willamette  meridian,  below  all  tributaries, 

about  half  a  mile  above  mouth  and  half  a  mile  south  of  Inchelium,  in  Feny 

CJounty. 
Drainage  area. — 74  square  miles  (measured  on  Oolville  Indian  Reservation  map, 

edition  of  1913). 
Records  available. — ^March  18,  1914,  to  September  30,  1915. 
Gage. — Vertical  staff  on  right  bank;  read  once  a  day  to  quaito'-tenths,  by  Walter 

Johnson. 
Discharge  measurements. — ^Made  from  wagon  bridge  50  feet  below  gage  or  by 

wading. 
Channel  and  control. — Bed  of  stream  composed  of  sand  and  gravel;  overhanging 

brush  partially  obstructs  flow  at  high  stages.    One  channel  at  all  stages.    Sand 

and  gravel  riffle  control  15  feet  below  gage  shifts  readily.    Stage  of  zero  flow, 

gage  height  0.4  feet,  as  determined  August  26,  1914. 
Extremes  op  discharge. — ^Maximum  stage  recorded,  2.15  feet  at  1.30  p.  m.  April  12 

(discharge,  86  second-feet);  minimum  discharge  estimated  3.2  second-feet  during 

ice  season. 
1914-1915:  Maximum  stage  recorded,  3.80  feet  April  18,  1914  (discharge,  209 

second-feet);  minimum  discharge  in  1915. 
Winter  plow.— Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 

from  observer's  notes  and  records  of  precipitation  and  temperature. 
Diversions. — Several  small  ditches  divert  water  for  irrigation  above  gage. 
Regulation. — None. 
Accuracy. — Results  good  except  during  ice  season  and  extremely  low  water,  when 

rating  curve  is  not  well  defined.    Some  diurnal  fluctuation  March  to  June. 
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Ditdutrge  meaturemerUs  of  Stranger  Creek  at  Iru^ium,  Wash.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

lUdeby- 

Oase 
bei^t. 

Dis- 
charge. 

Date. 

Madeby- 

heigK. 

Dis- 
charge. 

Dec    8 

C.  0.  Brown 

Feet. 

0.80 

.80 

1.18 

1.34 

Sec. -ft. 
fi.22 
6.18 
27.6 
40.0 

Apr.    2 

Sept.  16 

16 

C.  0.  Brown 

Feet. 
1.32 
.41 
.40 

'"t. 

8 

do 

do 

do 

0.  L.  Parker 

4.71 

Mar.  30 
Apr.    2 

do 

4.72 

DaUy  discharge,  in  second-feet,  of  Stranger  Creek  at  Inchelium,  Wash.,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

40 
38 
88 
.38 
38 

32 
30 
29 
29 
28 

27 
26 
26 
28 
28 

29 
30 
32 
82 
35 

85 
35 
35 
38 
38 

4a 

40 
42 
40 
40 
40 

June. 

July. 

Aug. 

Sept. 

1    

5.5 
7.4 
7.4 
7.7 
7.4 

6.9 
6.9 
6.6 
6.6 
6.6 

7.2 
7.2 
6.9 
7.2 
6.9 

7.2 
7.7 
7.7 

14 

14 

10 
9.3 
9 

8.7 
7.7 

a7 

10 
10 

11 
11 
11 

11 

11 
9.9 
9.6 
9 

9 

9 

8.3 

8.3 

8.8 

8.3 

8 
12 
11 

9.3 

7.2 

7.7 

8 

9 

9.8 

10 
9.3 
9.3 
9 
9 

9 

a7 

9.3 
9.3 
9.3 

9 
9. 
9.3 
9.8 

7.7 

7.4 

7.4 

6 

4.8 

4.6 

6.9 
6.6 
6.6 
6.6 
6.6 

6.9 
6.9 
6.4 
6.4 
6.4 

6.1 
6.1 
6.1 
5.5 
5.5 

5.5 
5.5 
5.3 
5 

4.6 

5 

5 

5 

4.6 

3.9 

4.6 

5 

5.5 

5.8 

6.4 
6.9 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.6 
6.6 
6.9 
6.9 
9.3 

9.3 
7.7 
9.3 

11 
10 
10 
10 
10 

9 
10 
10 
11 
11 

11 
11 
14 
15 
16 

16 
18 
18 
19 
18 

18 
19 
19 
20 
22 

23 
24 
24 
35 
29 
30 

82 
85 
38 
42 
50 

56 
62 
68 
74 
80 

80 
86 
80 
80 

77 

74 
74 
71 
65 
62 

50 
63 
50 
48 
42 

42 
40 
40 
40 
42 

40 
40 
40 
40 
38 

35 
85 
85 
35 
35 

35 
82 
30 
29 
'  27 

27 
27 
27 
27 
25 

21 
20 
19 
19 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
17 

17 
16 
16 
16 
16 

16 
16 
16 
16 
15 

15 
15 
15 
14 
14 

14 
14 
13 
12 
12 

12 
12 
12 
12 
11 
11 

11 
11 
11 
11 
11 

10 
9.8 
9.8 
9.8 
9.2 

9 
9 
9 

&7 
&7 

8.5 

a2 

8 

7.5 

7.3 

7.3 

7 

7 

6.8 

6.6 

6.6 
6.4 
6.4 
6.4 
6.4 
6.4 

6.2 

2 

4.9 

3        

4.9 

4 

4.9 

5 

4.9 

6 

4.9 

7             

4.9 

8 

4.9 

9           

4.9 

10 

4.9 

11 

4.9 

12 

4.7 

13           

4.7 

14     

4.7 

15     

5.1 

16 

4.7 

17 

4.7 

18          

4.7 

19 

4.7 

20 

4.7 

21 

4.7 

22     

4.7 

23 

4.7 

24         

6.1 

25 

5.1 

20            

5.1 

27  

5.1 

28         

5.1 

29             

5.1 

30       

5.1 

31           

4.6 

Note.— Diadiarge  ascertained  as  follows:  Oct.  1  to  Feb.  28.  from  rating  curve  Dairly  well  defined  between 
4  and  120  seoond-feet.  Mar.  1-29,  by  methods  devised  for  shifting  control.  Mar.  30  to  Sept.  30,  from  rating 
curve  fairly  well  defined  between  5  and  60  second-feet.  Stage-discharge  relation  affected  by  ice  Dec.  1 1  to 
Jan.  5  and  Jan.  25-30;  discharge  estimated  from  observer's  notes  and  records  of  precipitation  and  tempera- 
ture: I>ec.  11-15, 4  seoond-feet:  Dec.  16-20, 3  second-feet;  Dec  21-26 ,4  secood-feet;  Deo.  26-31, 6  seoond-feet; 
Jan.  1-5  ,68eccDd-feet;  and  Jan.  26-80  ,68ecQod-feet. 
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Monthly  discharge  of  Stranger  Creek  at  Incheliumy  Wash.,  for  the  year  ending  Sept.  M, 

1915, 


Month. 


Dischftrge  in  second-leet. 


Haximuni.  Minimum.      Mean, 


October 

November 

December 

January 

February 

March 

Jmie 

July 

August 

September 

The  year 


14 

12 
9.3 
6.9 
9.3 

30 

86 

42 

40 

18 

11 
6.2 


86 


6.5 
7.2 


3.9 

9 
32 
26 
18 
11 

6.4 

4.7 


&43 
9.18 
fi.ll 
5.85 
6.29 
16.5 
58.1 
34.1 
28.2 
14.7 
8.41 
4.92 


16.6 


Run-off 
(total  in 
aoTe4eet). 


Acca- 
nej. 


518 

646 

314 

360 

349 

1,010 

3,460 

2,100 

1,680 

904 

517 

203 


12,100 


OOBITR  D'ALENS  LAKE  AT  COBXTR  D'ALBHS.  IDAHO. 

Location.— In  the  SW.  J  SW.  J  sec.  13,  T.  50  N.,  R.  4  W.,  at  Johnson's  wharf,  800 

feet  southeast  of  railroad  station  at  Coeur  d'Alene,  in  Kootenai  County. 
Drainage  area.^ — Not  measured. 
Records  available.— February  11,  1905,  to  September  30,  1915;  April  25,  1903,  to 

February  10,  1905,  at  gage  of  the  St.  Joe  Boom  Co.,  at  mouth  of  St.  Joe  River. 
G age. —Vertical  staff  on  pile  at  wharf;  read  to  hundredths  daily  by  Henry  Kloppen- 

buig.    Add  2,100  feet  to  reduce  readings  to  mean  sea  level. 
Extremes  of  stage. — Maximum  stage  recorded  during  year,  27.12  feet  May  22; 

minimum  stage  recorded,  21.90  feet  January  31. 
1903-1915:  Maximum  stage  recorded,  34.45  feet  May  30-31,  1913;  minimum 

stage  recorded,  19.9  feet  on  October  10-12,  1904,  September  24-25,  1905,  October 

14  to  November  3,  1906. 
Diversions. — None. 
Regulation. — Considerable  storage  is  utilized  by  the  Washington  Water  Power  Co. 

for  increasing  the  summer  flow  of  Spokane  River;  regulation  is  effected  by  tainter 

gates  and  a  bear-trap  dam  at  Post  Falls. 
Cooperation. — Gage-height  record  furnished  by  the  Washington  Water  Power  Co. 
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DctiU/  gage  height,  in  feet,  Coeur  d'Alene  Lake  at  Coeur  (TAlene,  Idaho,  for  the  year  ending 

Sept,  SO,  1915, 


Day. 


1 24.33 

2 24.40 

3 24. 3« 

4 24.38 

5 24.39 


6 24.38 

7 24.37 

8 21.36 

21.36 
10 24.36 


11 21.40 

12 24.43 

13 24.44 

14 24.44 

15 24.45 


16 24.46 

17 24.47 

18 24.49 

19 24.54 

20 25.51 


21 24.58 

22 24.50 

23 24.60 

24 24.60 

25 24.61 


Oct. 


26 24.64 

27 24.64 

28 i  24.63 

29 1  24.62 

30 1  24.62 

31 24.64 


Nov. 


24.70 
24.78 
24.89 
25.20 
25.40 

25.60 
25.51 
25.50 
25.47 
25.43 

25.42 
25.41 
25.52 
25.76 
25.98 

26.09 
26.13 
26.15 
26.12 
26.09 

26.04 
25.99 
25.92 
25.85 
25.80 

25.65 
23.63 
25.60 
25.49 
25.42 


Dec. 


25.35 
25.28 
25.21 
25.14 
25.06 

24.98 
24.88 
24.77 
24.64 
24.52 

24.40 
24.27 
24.10 
23.98 
23.87 

23.76 
23.68 
23.60 
23.52 
23.47 

23.41 
23.39 
23.34 
23.31 
23.30 

23.31 
23.33 
23.34 
23.31 
23.29 
23.23 


Jan. 


28.20 
23.18 
23.56 
23.14 
23.11 

23.06 
23.03 
22.99 
22.96 
22.89 

22.83 
22.81 
22.74 
22.73 
22.68 

22.59 
22.52 
22.49 
22.47 
22.44 

22.39 
22.36 
22.28 
22.24 
22.19 

22.14 
22.07 
21.99 
21.97 
21.92 
21.90 


f^b. 


21.92 
21.93 
21.99 
21.99 
21.98 

21.98 
21.98 
21.98 
21.98 
22.04 

22.06 
22.10 
22.12 
22.13 
22.17 

22.16 
22. 18 
22.18 
22.20 
22.30 

22.40 
22.54 
22.70 
22.80 
22.90 

23.00 
23.12 
23.24 


Mar. 


23.34 
23.44 
23.52 
23.64 
23.74 

23.84 
23.92 
24.02 
24.12 
24.20 

24.30 
24.40 
24.56 
24.66 
24.86 

25.08 
25.30 
25.42 
25.50 
25.48 

25.46 
25.42 
25.42 
25.50 
25.64 

25.74 
25.70 
25.62 
25.52 
25.52 
25.56 


Apr. 


25.60 
25.66 
25.78 
25.94 
26.12 

26.24 
26.32 
26.32 
26.22 
26.18 

26.12 
26.02 
26.02 
26.10 
26.20 

26.30 
26.40 
26.46 
26.50 
26.54 

26.52 
26.46 
26.38 
26.24 
26.08 

25.92 
25.74 
25.58 
25.42 
25.32 


May. 

June. 

July. 

Aug. 

25.26 

26.46 

26.48 

25.56 

25.28 

26.40 

26.44 

25  52 

25.30 

26.28 

26.42 

25.50 

25.30 

26.16 

26.42 

25.48 

25.20 

26.00 

26.42 

25.42 

25.28 

26.90 

26.42 

25.38 

25.38 

25.86 

26.40 

25.36 

25.48 

25.92 

26.40 

25.30 

25.60 

25.96 

26.44 

25.26 

25.70 

25.98 

26.46 

25.22 

25.90 

26.18 

26.48 

25.18 

26.02 

26.26 

26.44 

25.18 

26.16 

26.32 

26.42 

25.06 

26.30  1  26.36 

26.42 

25.02 

26.26 

26.38 

26.44 

24.98 

26.24 

26.40 

26.46 

24.92 

26.26 

26.38 

26.48 

24.88 

26.38 

26.36 

26.44 

24.86 

26.71 

26.42 

26.40 

24.80 

26.47 

26.42 

26.34 

24.74 

27.10  1  26.42 

26  28 

24.66 

27.12    26.44 

26.22 

24.66 

27.10    26.48 

26.16 

24.62 

27.04  1  26.54 

26.08 

24.56 

26.98    26.48 

25.98 

24.52 

26.88  ;  26.44 

25.94 

24.48 

26.78  !  26.44 

25.86 

24.42 

26.70  ;  26.44 

25.78 

24.38 

26.64  1  26.44 

25.74 

24.32 

26.68     26.46 

25.68 

24.26 

26.52 

25.60 

24.20 

Sept. 


24.14 
24.10 
24.02 
24.00 
23.96 

23.88 
23.80 
23.74 
23.70 
23.66 

23.58 
23.56 
23.56 
23.54 
23.50 

23.46 
23.42 
23.38 
23.34 
23.28 

23.22 
23.18 
23.12 
23.10 
23.06 

23.00 
22.98 
22.94 
22.90 
22.84 


8P0KAVE  RIVXR  AT  POST  FALLS,  IDAHO. 

Location. — In  aec.  4,  T.  50  N.,  R.  5  W.  Boise  meridian,  a  quarter  of  a  mile  below 
power  plant  of  Washington  Water  Power  Co.,  three-fourths  mile  below  intake 
of  Spokane  Valley  Land  <&  Water  Co.'s  canal,  and  a  mile  west  of  Post  Falls,  in 
Kootanai  Coimty. 

Drainage  abea. — 3,890  square  miles  (as  measured  on  topographic  and  General 
Land  Office  maps). 

Records  available. — January  1,  1913,  to  September  30,  1915. 

Gaoe. — ^Vertical  staff  in  three  sections,  on  left  bank,  a  quarter  of  a  mile  below  power 
house,  read  once  daily  by  power  plant  attendant.  Add  2,000  feet  to  gage  heights 
to  reduce  readings  to  mean  sea  level. 

DiscHABOE  MEASUREMENTS. — Made  from  cable  300  feet  below  gage. 

Channel  and  contbol. — River  bed  at  and  below  gage  composed  of  coarse  gravel 
and  boulders;  may  shift  at  flood  stage.    One  channel  at  all  stages. 

ExTBEMES  OF  DISCHABOE. — ^Maximum  stage  recorded  duiing  year,  72.32  feet  at  7.30 
a.  m.  April  21  (dischaige,  12,000  second-feet);  minimum  stage  recorded,  66.20 
feet  at  7.30  a.  m.  October  25  (discharge,  875  second-feet). 

1911-1915:  Maximum  stage  recorded,  77.80  feet  at  8  a.  m.  May  30  and  June  1, 
1913  (discharge,  31,500  second-feet);  minimum  stage  recorded  on  October  25, 
1914. 

Winteb  flow. — Stage-discharge  relation  not  affected  by  ice. 

DrvEBsiONS. — Spokane  Valley  Land  &  Water  Go.'s  canal  divertsabovegage  for  irriga- 
tion. Maximum  diversion,  170  second-feet;  minimum,  30  second-feet.  Storage 
in  0)eur  d'Alene  Lake  partly  regulated  by  operation  of  gates  in  dam  at  Post 
Falls. 
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Regulation. — Varying  load  on  power  plant  causes  fluctuation  at  gage. 

Accuracy. — ^When  discharge  is  less  thwi  5,000  second-feet,  stage  is  somewhat  \'aria- 
ble,  owing  to  changing  load  at  powet  plant,  so  that  the  one  gage  reading  recorded 
daily  may  not  indicate  true  mean  gage  height.  Results  below  5,000  second-feet 
good;  between  5,000  and  20,000  second-feet,  excellent. 

CooPEBATiON. — Gage-height  record  furnished  by  the  Washington  Water  Power  Co. 

Discharge  Tneasurements  of  Spokane  River  at  Post  FalUy  IdahOy  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

Oage 
hei^t. 

Dls- 
charge. 

Date. 

Made  by- 

Oage 
bei^t. 

Dis. 
diarge. 

Feb.  18 

Brown  and  Slack 

do 

Feet. 
67.88 
67.51 
66.76 

aec.-ft, 
2,420 
1,930 
1,200 

Apr.  20 
July  14 

C.  0.  Brown 

Fed. 
72.30 
67.15 

Sec-fl. 
11,900 

18 
Mar.    7 

do 

1,470 

Daily  discharge,  in  second-feet,  of  Spokane  River  at  Post  Falls,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1 
2 
3 
4 

6 

6. 
7, 
8. 
9 
10. 

11, 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19 
20. 

21. 
22 
23. 
24 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


1.220 
1.150 
1.220 
920 
1,220 

1,300 
1,220 
1,300 
1,220 
1,300 

920 
1,150 
1,300 
1,220 
1,300 

1,300 
1,220 
920 
1,220 
1,220 

1,560 
1,220 
1,380 
1,300 
875 

1,220 
1,220 
1.660 
1,220 
1,220 
1,220 


Nov. 


920 
1,150 
1,220 
1.220 
3,050 

3,350 
4,350 
4,350 
4,170 
4,170 

4,000 
4,170 
4,350 
4,350 
6,090 

6,090 
6,090 
6,090 
6,090 
6,090 

6.090 
6,090 
4,900 
4,900 
4,900 

4,710 
4,710 
4,710 
4,710 
4,710 


I 


Dec. 


4,710 
4,630 
4,630 
4,350 
4,630 

4,850 
4,350 
4,170 
4,170 
4,000 

4,000 
4,000 
4,000 
4,000 
4,000 

2,910 

2,910 
2,770 
2.770 
2,120 

2,120 
1,770 
2,120 
2,120 
1,470 

1,300 
1,380 
1,770 
2.000 
1,880 
1,880 


Jan. 


1,660 
1,880 
1,560 
1,770 
2,770 

1,770 
1,770 
1,770 
2,240 
1,880 

2,500 
2,000 
2,240 
1.560 
2,770 

1,660 
1.560 
1,560 
1.880 
1,880 

1,300 
1,470 
1,880 
1,380 
1,660 

1,770 
1,880 
1,470 
1,380 
1,380 
1,150 


Feb. 


1,560 
1.470 
1,660 
1,660 
1,300 

970 
1,080 
1,220 
1,300 
1,220 

1,380 
1,080 
1,300 
1,080 
1,300 

1,770 
1.220 
1.470 
1,150 
1,220 

1,220 
1,220 
1,300 
1,300 
1,300 

1,380 
1,380 
1,220 


Mar. 


1,220 
1,300 
1,300 
1,470 
1,380 

1.380 
1,150 
1,300 
1,300 
1,380 

1,380 
1,380 
1,470 
2,770 
2,910 

6,290 
7,010 
8.760 
9.660 
9,660 

9.660 
9,560 
9,290 
9,290 
9,840 


Apr. 


9,840 
10.100 
10.100 
10,700 
11,000 

11.000 
11,300 
11.300 
11,600 
11,000 

11,000 
11,000 
10.700 
11.000 
U,000 


May. 


7,990 
6,490 
6.490 
6,650 
6,900 

3,350 
2,910 
1,770 
2,240 
2,240 

2.240 
2.240 
1.880 
2,120 
6,780 


11,300  4,000 
11,600  I  4,000 
11,900  I  3,830 
11.900  6.690 
11,900  11,000 

11,900  11,000 
11,900  111,300 
11,600  111,300 
11,000  11,300 
10,700)11,000 


10,100  10,700  111.000 


10,100 
9,840 
9.560 
9,560 
9,560 


10, 100  ilO,  700 
9, 840  10, 700 
8,760  10,400 
8,240  !  10. 400 
10,100 


I 


June. 


9,290 
9,290 
9,290 
0,020 
8,760 

7,490 
6,900 
4,530 
3,670 
3,200 

2,000 
4,000 
4,000 
4.000 
4,170 

4,000 
4,000 
4,000 
1,880 
3,200 

3,200 
2,000 
1,880 
2,000 
4,170 

3,060 
2,000 
1.880 
1,880 
2,000 


July. 


1,880 
1.880 
1,880 
1,880 
1,770 

1,880 
1,770 
1,470 
1,470 
1,560 

1,470 
1,380 
1,380 
1,380 
1,470 

1,660 
1,770 
2.770 
2,630 
2,630 

2,630 
2,500 
2,500 
2,500 
2,600 

2,770 
2.370 
2,500 
2,500 
2,630 
2,370 


Aug. 


1,660 
1.470 
1,470 
1,380 
1,380 

1,560 
1,660 
1.660 
1,380 
1,500 

1.560 
1.770 
1,770 
1,470 
1,560 

1,560 
1.470 
1,560 
1,660 
1,560 

1,470 
1,560 
1,380 
1,660 
1,660 

1,660 
1.560 
1,560 
1.660 
1.560 
1,560 


Sei>t. 


1,470 
1,470 
1,560 
1,500 
1,470 

1,»0 
1.500 
1.470 
1,470 
1,470 

1,470 
1,380 
1.470 
1,560 
1,560 

1,470 
1,470 
1,470 
1.3S0 
1,500 

1,470 
1,470 
1,470 
1.3» 
1,580 

1,560 
1.470 
1.470 
1,470 
1,470 


Note.— Discharge  ascertained  from  a  rating  curve  well  defined  between  1,000  and  20,000  socond-fcet. 
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Monthly  diacharge  of  Spokane  River  and  Spokane  Valley  Land  ie  Water  Co,  oanal  at 
Poet  FalUf  Idaho,  for  the  year  ending  Sept.  SO,  1916. 

rDiaoharge  in  second-feet.l 


MoDth. 


River. 


if^fimTim 


iffwimnm- 


Mean. 


Oanal 
(mean). 


Total 
(mean). 


Run-off 

(total  in 

aora-lMt). 


Ao- 

CUP- 

acy. 


October 

November 

I>eoember 

January 

February 

March... 

AprU 

May 

June 

July 

August 

September 

The  year 


1,660 
6,090 
4,710 
2,770 
1.770 
10,100 
11,900 
11,300 
9,390 
2,770 
1,770 
1,560 


876 
920 
1,900 
1,150 
970 
1,150 
8,240 
1,770 
1,880 
1,380 
1,380 
1,380 


1,220 
4,130 
3,130 
1,750 
1,310 
5,470 
10,900 
6,670 
4,320 
2,050 
1,560 
1,490 


44.8 
38.1 
35.0 
33.8 
31.4 
37.9 
56.3 
72.0 
88.0 
88.0 
90.7 
90.4 


1,260 
4,170 
8,160 
1,780 
1,340 
6,510 
11,000 
6,740 
4,410 
2,140 
1,650 
1,580 


77, 
248, 
194, 
109, 

74, 
339, 
655, 
414, 
262, 
132, 
101, 

94, 


11,900 


875 


3,670 


50.1 


3,730 


2,700,000 


SPOXAHS  BIVXR  AT  8P0KAVB,  WASH. 

Location.— In  sec. -9,  T.  25  N.,  R.  43  E.  Willamette  meridian,  above  the  Washing- 
ton Water  Power  Go. 'a  steam  plant  in  Spokane,  2.8  milee  above  Spokane  Falls 
and  about  4  milee  above  Latah  Creek,  in  Spokane  Ooimty. 

Drainaob  abea. — ^Not  measured. 

Rbcords  available.— March  22,  1891,  to  September  30,  1916. 

Gaoe. — From  October  16,  1913,  to  July  30,  1915,  a  combined  inclined  and  vertical 
staff  gage  on  right  bank,  500  feet  above  the  Washington  Water  Power  Co.'s  steam 
pl4nt;  read  once  daily  by  power  plant  attendants;  approximate  elevation  of  gage 
datum,  1.800  feet  above  sea-level;  Gages  previously  used  as  follows:  July  31  to 
September  30, 1915,  a  Stevens  water-stage  recorder  at  same  site  and  datum  as  pres- 
ent gage;  March  22, 1891,  to  October  24, 1896,  vertical  staff  gage  near  headgatee  at 
Washington  Water  Power  Co.*s  dam  at  Spokane  Falls,  2.8  miles  below  the  present 
site,  and  with  zero  at  crest  of  dam;  October  25, 1896,  to  July  8, 1903,  two  wire  gages 
at  Oregon  Railroad  &  Navigation  Oo.'s  bridge,  0.9  mile  below  present  site,  set 
at  sea  level  datum;  July  9,  1903,  to  March  30,  1904,  a  wire  gage  on  Olive  Street 
bridge,  1.1  mile  below  the  present  site,  set  at  sea-level  datum;  March  31,  1904, 
to  March  1^  1907,  a  vertical  staff  at  the  Mission  Street  bridge,  0.4  mile  below 
the  present  site;  March  2,  1907,  to  July  23,  1911,  combined  inclined  and  vertical 
staff  gage  at  Martha  Street  bridge,  1,150  feet  above  present  site;  July  24,  1911, 
to  October  15,  1913,  several  gages  at  present  site  and  datum.  Datum  of  gage 
was  changed  with  each  relocation  but  simultaneous  readings  were  obtained 
either  before  or«after  change  so  that  the  relation  of  stage  at  the  different  sites 
was  established. 

DiscHABOB  MBASUBBM ENT8. — ^Mado  from  a  cable  75  feet  upstream  from  gage. 

Channel  and  contbol. — One  channel  at  all  stages;  bed  of  stream  composed  of 
gravel  and  boulders.  Control  is  stretch  of  channel,  contracted  by  bridge  struct- 
lu-es  and  embankments,  between  station  and  crest  of  Spokane  FsJls;  permanent. 

EzTBEMES  of  DISCHABOB. — Maxjmum  stage  recorded  during  year,  74.6  feet  at  8  a.  m. 
May  23  (dischaige,  11,500  second-feet);  minimum  stage  recorded,  68.6  feet  at 
8  a.  m.  October  24, 1914  (discharge,  1,300  second-feet). 

1891-1915:  Maximum  stage  recorded,  12.42  feet  (Washington  Water  Power 
Co.'sgage  at  Spokane  Falls  dam);  May  31, 1894  (discharge,  35,200  second-feet); 
minimum  stage  recorded,  1.3  feet  (Martha  Street  gage)  September  28  and  30, 
1905  (dischaige,*l,240  second-feet). 
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Winter  flow. — Stage  dischai^  relation  not  affected  by  ice. 

Diversion. — ^Water  is  diverted  above  station  for  Irrigation  by  the  Spokane  Valley 

Land  &  Water  Co. 
Reoulation. — Flow  partly  r^xdated  by  storage  in  Coeur  d'Alene  Lake. 
AccTniACY. — Results  excellent.    Little  diurnal  fluctuation  due  to  changes  in  load 

at  Post  Falls  power  plant. 
Cooperation. — Gage-height  record  furnished  by  the  Washington  Water  Power  Co. 

Discharge  measurements  of  Spokane  River  at  Spokane,  Wash.f  during  the  year  ending 

Sept.  SO,  1915, 


Date. 

Madeby- 

A 

Die- 
chaffB. 

Feb.  17 

C.  0.  Brown 

Feet, 
00.38 
60.10 
00.12 

Sec-fi. 
2,170 
1040 
1,040 

Sept.   7 

Parker  and  Richardson 

^    14 

G.L.Parker ^ 

Daily  discharge,  in  second-feet,  of  Spokane  River  at  Spokane,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct.     Nov 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I,fi00 
1,600 
1,600 
1,400 
1,500 


0 1  1,600 

7 j  1,600 

8 1,500 

0 1  1,600 

10 ..    1,600 


11. 
12. 
13. 
14., 
16.. 

16.. 
17.. 
18.. 
19. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

20.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1,400 
1,500 
1,500 
1,600 
1,600 

1,600 
1,500 
1,400 
1,500 
1,500 

1,700 
1,810 
1,810 
1,600 
1,400 

1,500 
1,500 
1,700 
1,600 
1,810 
1,700 


4,370 
4,370 
4,210 
4,210 
4,210 

4,210 
4,210 
4,060 
4,060 
3,920 

8,990 
3,920 
3,920 
3,920 
3,920 

3,090 
3,090 
3,090 
3,090 
2,090 

2,690 
2,470 
2,590 
2,470 
2,250 

2,140 
2,250 
2,590 
2.710 
2,830 
2,710 


2,470 
2,710 
2,590 
2,690 
2,590 

2,500 
2,590 
2,590 
2,470 
2,600 

2,710 
2,710 
2,690 
2,360 
2,960 

2,710 
2,360 
2,260 
2,250 
2,140 

2,360 
2,250 
2,360 
2,250 
2,140 

2,300 
2,250 
2,140 
2,140 
2,140 
2,140 


2,140 
2,250 
2,140 
2,360 
2,140 

1,920 
1  920 
2,140 
2,030 
2,140 

2,360 
1,920 
2,030 
2,140 
2,140 

2,140 
1,920 
1,810 
1,920 
1,920 

1,810 
1,700 
1,700 
1,700 
1,700 

1,810 
1,810 
1,810 


1,700 
1,700 
1,810 
1,810 
1,810 

1,700 
1.700 
1,700 
1,700 
1,810 

1,810 
1,810 
1,700 
2,600 
2,600 

4,630 
6,300 
7,470 
8,300 
8,620 


8,300 
8,520 
8,620 
8,740 

0,180 
9,180 
9,180 
8,900 
8,960 
8,960 


9,180 
9,180 
9,400 
0,620 
10,100 

10,600 
10,500 
10,600 
10,600 
10,600 

10,300 
10,100 
10,100 
10,100 
10,300 

10,600 
10,800 
11,000 
11,000 
11,000 

11,000 
11,000 
11,000 
10,500 
10,600 

10,100 
9.620 
9,400 
8,740 
8,300 


8,300 
5,660 
6,660 
0,490 
5,920 

3,920 
3,360 
2,690 
2,830 
2,710 

2,830 
2,830 
2,690 
2,470 
6,920 

3,030 
3,920 
3,020 
6,380 
10,500 

11,000 
11,000 
11,500 
11,000 
11,300 

11,000 
10,800 
10,600 
10,600 
10,600 
10,400 


9,460 
9,400 
9,240 
9,020 
8,810 

7,600 
0,000 
4,990 
4,180 
3,010 

2,090 
4,030 
4,330 
4,180 
4,180 

4,030 
4,180 
4,030 
2,090 
3,470 

3,470 
2,670 
2,090 
2,090 
4,030 

3,470 
2,570 
2,450 
2,450 
2,220 


2,220 
2,450 
2,330 
2,220 
2,*.c20 

2,220 
2,220 
2,000 
1,890 
2,000 

2,000 
1,890 
1,780 
2,000 
2,000 

1,890 
2,110 
2.810 
2,090 
2,000 

2,090 
2,000 

2,090 
2,600 

2,090 
2,460 
2,000 
2,000 
2,090 
2,760 


2,220 
2,060 
1,940 
1,040 
1,040 

2,000 
2,000 
2,000 
2,000 
2,000 

2,060 
2,000 
1,940 
1,890 
1,040 

1,890 
1,890 
1,890 
1,890 
1,890 

1,890 
1,890 
1,890 
1,940 
1.890 

1,040 
1,040 
1,890 
1,890 
1,040 
1,040 


1,010 
1,840 
1,890 
1.840 
1,800 

1,890 
1,800 
1,890 
1,890 
1,890 

1,800 
1,800 
1,H» 
1,800 
1,800 

1,800 
1,800 
1,800 
1,840 
1,040 

1,940 
1,040 
1,940 
1,940 
1,940 

1,9«0 
2,000 
1,9«0 
1,940 
1,90 


NoTB.— Discharge  ascertained  as  follows:  Oct.  1  to  May  26,  from  rating  curve  well  defined  betweoi  2/iOO 
and  36,000  second-feet;  May  20  to  Sept  30,  from  rating  curve  well  defined  between  1,800  and  30,000  seoond- 
feet. 
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Monthly  dMuarge  of  Spokane  River  at  Spokane,  Wash.,  for  the  year  ending  Sept.  30, 

1916, 


Month. 


Discharge  in  seoond-feet. 


ICaxinium.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


1,810 
4,860 
4,370 
2,960 
2,360 
9,180 
11,000 
11,500 
9,460 
2,810 
2,220 
2,000 


11,500 


1,400 
1,500 
2,140 
2,140 
1,700 
1,700 
8,300 
2,470 
2,220 
1,780 
1,890 
1,840 


1,580 
3,900 
3,350 
2,430 
1,980 
5,160 
10,200 
6,820 
4,630 
2,360 
1,950 
1,910 


1,400 


3,850 


97,200 
232,000 
206,000 
149,000 
110,000 
317,000 
607,000 
419,000 
276,000 
145,000 
120,000 
114,000 


2,790,000 


BPOKANX  RIVSR  BELOW  LITTLE  FALLS.  HEAR  LOKQ  LAKE,  WASH. 

Location.— In  the  NW.  i  sec.  19,  T.  27  N.,  R.  39  E.,  just  above  Chamokane  Ferry, 

li  miles  below  Little  Falls  power  plant  of  Washington  Water  Power  Co.,  4  miles 

below  Chamokane  Creek,  and  about  5  miles  below  Long  Lake,  in  Lincoln  County. 
Dkainaob  aksa. — Not  measured. 

Rbcorbs  available.— November  6,  1912,  to  September  30, 1915. 
Gaoe. — Stevens  water-stage  recorder  on  left  bank  1}  miles  below  the  power  plant. 

Grage  datum  1,200  feet  above  mean  sea  level. 
DiscHABOE  MEASUREMENTS. — ^Mado  from  cable  50  feet  below  gage. 
Channel  and  control.— Large  boulders;  practically   permanent.    Banks   high. 

One  channel  at  all  stages.    No  noticeable  riffle  control  below  gage. 
Extremes  op  discharob. — Maximum  stage  during  year,  from  water-stage  recorder, 

82.5  feet  at  7.30  a.  m.  May  22  (discharge,  15,300  second-feet).    Minimum  mean 

daily  dischaige,  2,000  second-feet,  January  15  (stage  below  intake  to  stilling 

well,  elevation,  75.05  feet,  for  13  hours  during  day). 
1912-1915:  Maximum  stage  from  water-stage  recorder,  88.7  feet  at  11  a.  m. 

and  7  p.  m  June  1,  1913  (discharge,  31,900  second-feet);  minimum  mean  daily 

discharge,  1,910  second-feet  September  7,  1914. 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 
Diversions. — Spokane  Valley  Land  &  Water  Co.  diverts  for  irrigation  above  the 

station. 
Keoulation. — ^Flow  affected  considerably  by  power  regulation  at  Little  Falls  and 

Long  Lake  and  slightly  by  power  regulation  at  Ninemile,  Spokane,  and  Post 

Falls.    Low-water  flow  is  affected  by  storage  regulation  in  Coeur  d*Alene  Lake. 
Accuracy. — Stage-discharge  relation  permanent;  rating  curve  well  defined;  results 

excellent  except  during  periods  when  stage  fell  below  intake  to  stilling  well. 
Cooperation. — ^Maintained  in  cooperation  with  Washington  Water  Power  Co. 

The  following  discharge  measurement  was  made  by  Brown  and  Slack: 

February  19,  1915:  Gage  height,  76.42  feet;  discharge,  3,560  second-feet.    Mean 

gage  height  determined  from  two  readings,  subject  to  error  on  account  of  fluctuation 

in  stage  during  measurement. 
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SURFACE   WATEB  SUPPLY,  1915,  PABT  XH — ^A. 


Daily  discharge,  in  second-feet,  of  Spokane  River  below  Little  FaUs,  near  Long  Lake,  WaA., 
for  the  year  ending  Sept.  30, 1915, 


Day. 


Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept 


1 
2 
3 
4 
5 

6 
7. 
8, 
9. 
10. 

11. 
12 
13, 
14. 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
80 
31 


2,420 
2,450 
2,350 
2,130 
2,490 

2,410 
2,580 
2,480 
2,290 
2,450 

2,200 
2,540 
2,480 
2,400 
2,430 

2,490 
2,520 
2,180 
2,340 
2,520 

2,060 
2,030 
2,120 
2,290 
2,200 

2,420 
2,610 
2,220 
2,480 
2,350 
2,650 


2,300 
2,840 
2,340 
2,570 
2,230 

2,720 
2,810 
3,230 
3,540 
3,700 

3,860 
4,200 
4,500 
4,580 
4,910 

4,630 
3,600 
3,160 
3,800 
3,430 

3,600 
8,780 
4,000 
4,120 
4,200 

4,300 
4,410 
4,480 
4,540 
4,600 


4,660 
4,040 
3,680 
3,760 
3,840 

3,660 
3,380 
2,890 
2,700 
2,940 

3,000 
2,890 
2,880 
2,700 
2,490 

2,350 
2,430 
2,310 
2,460 
2,310 

2,530 
2,430 
2,470 
2,420 
2,480 

2,520 
2,450 
2,500 
2,480 
2,430 
2,590 


2,600 
2,650 
2,550 
2,640 
2,640 

2,550 
2,630 
2,580 
2,700 
2,250 

2,240 
2,400 
2,520 
2,300 
2,000 

2,320 
2,600 
2,670 
2,850 
2,700 

2,880 
2,670 
2,580 
2,740 
2,600 

2,760 
2,740 
2,730 
2,760 
2,720 
2,610 


2,600 
2,550 
2,740 
3,030 
3,600 

3,340 
2,730 
2,730 
2,740 
2,710 

3,050 
3,150 
3,040 
2,880 
2,600 

2,730 
2,780 
2,820 
3,080 
3,200 

3,110 
3,050 
3,030 
2,960 
2,990 

3,000 
3,000 
2,920 


2,920 
2,850 
2,890 
2,860 
2,900 

2,920 
2,780 
2,870 
2,790 
2,880 

2,810 
2,870 
2,720 
2,970 
3,200 

4,080 
6,640 
8,120 
9,220 
9,570 

9,580 
9,810 
9,840 
9,970 
10,200 

10,600 
10,700 
10,700 
10,000 
10,400 
10,500 


10,600 
10,800 
11,000 
11,200 
11,500 

12,000 
12,000 
12,200 
12,200 
12,200 

12,000 
11,700 
11,200 
11,500 
11,700 

12,000 
12,200 
12,200 
12,400 
12,700 

12,700 
12,700 
12,700 
12,400 
12,200 

11,700 
11,200 
11,000 
10,600 
10,100 


11,700 
11,500 
11,000 
11,000 
10,500 

9,650 
8,380 
7,280 
6,300 
6,600 

4,840 
4,800 
6,240 
4,000 
4,480 

4,840 
4,940 
4,950 
4,450 
4,050 

4,130 
3,640 
8,110 
2,930 
8,420 

3,800 
8,650 
3,440 
3,280 
3,000 


3,040 
3,020 
8,000 
2,850 
2,830 

2,840 
2,900 
2,800 
2,760 
2,740 

2,090 
2,800 
2,580 
2,600 
2,600 

2,690 
2,600 
2,790 
8,080 
3,210 

3,210 
3,230 
3,270 
3,260 
8,220 

3,280 
5,040 
4,540 
3,810 
3,550 
3,480 


3,320 
3,100 
3,000 
2,740 
2,640 

2,710 
2,700 
2,470 
2,780 
2,720 

2,650 
2,740 
2,600 
2,560 
2,400 

2,700 
2,720 
2,560 
2,560 
2,580 

2,520 
2,468 
2,650 
2,560 
2,640 

2,670 
2,580 
2,560 
2,560 
2,470 
2,560 


2,450 

2,450 
2,480 
2,510 
2,57D 

3,710 
3,63D 
2,6BD 
3,6» 
2,380 

2,440 
3,340 
2,700 
3,560 
2,530 

3,550 
3,500 
3,630 
2,340 
3,550 

3,540 
3,500 
2,ff0 
3,600 
2,400 

2,3n 
2,510 
3,530 
8,470 
3,540 


NoTB.~Dlsoharge  ascertained  from  well-defined  rating  curve.  Recording  gage  failed  to  operate  Oct.  31 
to  Nov.  2.  Feb.  10,  Aug.  18, 19, 23, 24,  28-31,  and  Sept.  1-4,  and  29;  discharge  esumated  from  load  curve  it 
Little  Falls  power  plant,  effective  head,  and  probable  seepage.  Water  surface  fell  below  intake  to  wate^ 
stage  recorder  for  a  portion  of  each  day  Oct.  1-30;  Nov.  3-5;  Dec.  16, 18-20,  26,  20-80;  Jan.  6, 10-12, 14, 15; 
Aug.  14, 21, 26;  and  Sept.  10-12, 14-17, 19,  and  26;  discbarge  based  on  (1)  integration  of  recording  gage  erapb, 
when  water  was  above  intake,  and  (2)  approximate  flow,  when  water  was  Below  intake,  determined  from 
German  water  meter  at  Little  Falls  power  plant  and  probable  waste  and  leakage  at  plant.  DisdMne 
determined  bv  integrating  recording  goM  graph,  when  recorder  was  running,  except  Apr.  1-30,  May  30  to 
JuneO.    Discharge  Apr7T-30  and  May  20  to  JU]     ~    '  '"  '*  "" 

table. 


June  0,  determined  by  appljring  mean  gage  heists  to  ntiing 


Monthly  discharge  of  Spokane  River  below  Little  Falls,  near  Long  Lake,  Wash.,  for  thi 

year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


AOCQ- 

racy. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


2,650 
4,910 
4,660 
2,880 
3,600 
10,700 
12,700 
14,800 
11,700 
6,040 
3,320 
2,710 


14,800 


2,030 
2,230 
2,310 
2,000 
2,650 
2,720 
10,100 
3,380 
2,980 
2,580 
2,400 
2,270 


2,370 
3,680 
2,860 
2,680 
2,940 
0,260 
U,700 
8,350 
6,810 
3,100 
2,660 
2,620 


2,000 


4,640 


146,000 
219,000 
176,000 
169,000 
163,000 
384,000 
696,000 
613,000 
346,000 
191,000 
164,000 
150,000 


3,310,000 
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8T.  JOB  RIVER  AT  AVXRT.  IDAHO. 

Location. — In  sec.  15,  T.  46  N.,  R.  6  E.,  at  Avery,  in  Shoshone  County,  half  a  mile 
below  junction  of  North  and  South  iorks. 

Drainage  area.— Not  measured. 

Records  available.— January  1, 1911,  to  September  30,  1915. 

Gaob. — ^Vertical  and  inclined  staff  installed  September  18,  1912,  on  left  bank  20  feet 
above  suspension  bridge,  about  500  feet  below  Chicago,  Milwaukee  &  St.  Paul 
Railway  depot;  read  twice  daily  to  hundredths  by  W.  H.  Daugs.  Original  gage 
read  January  1  to  July  2, 1911,  and  May  13  to  September  16, 1912,  attached  to  old 
bridge  pier  a  short  distance  below  the  Iklountain  View  Hotel,  about  700  feet  I  elow 
present  site.  Readings  July  11,  1911,  to  May  10,  1912,  made  on  gage  in  front  of 
post  office  and  about  100  feet  below  present  gage. 

Discharge  measurements. — ^Made  from  the  suspension  bridge  or  by  wading. 

Channel  and  control. — ^Wide  and  shallow  with  steep  gradient;  bed  of  gravel  and 
small  boulders;  shifting  during  floods. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  2.3  feet  at  8  a.  m. 
April  19  (discharge,  4,110  second-feet);  minimum  stage  recorded,  0.35  foot  at 
6  p.  m.  September  5,  and  8  a.  m.  September  20  (discharge,  320  second-feet). 

1911-1915:  Maximum  stage  recorded,  7.3  feet  at  5  a.  m.  May  28, 1913  (discharge, 
17,900  second-feet).  Minimum  flow  probably  occurs  during  winter,  when  dis- 
charge relation  is  seriously  affected  by  ice.  Data  insufficient  for  estimating  flow 
during  January  and  February,  1911,  or  December,  1911,  and  January,  1912. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice:  flow  estimated 
from  observer's  notes  and  records  of  precipitation  and  temperature. 

Diversions. — ^Above  all  important  diversions. 

Regulation. — None. 

Accuracy. — Results  good  at  medium  stages  and  fair  at  high  and  low  water.  Results 
poor  during  ice  season. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Forest  "Service. 

Discharge  measwremenU  of  8t.  Joe  River  at  Avery,  Idaho,  during  the  year  ending  Sept. 

SO,  1915. 

[Made  by  C.  O.  Browii.| 


Date. 


Dis- 
charge. 


Sec.-ft. 

Mar.  17 0.81  935 

May  25 1.54  2,260 
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SUKPAOE  WATER  SUPPLY,  1915,  PABT  XH — ^A. 


Daily  discharge,  in  second-feety  of  8t.  Joe  River  at  Avery ,  Idaho,  for  the  yean  endmg 

Sept.  30, 1914-15. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Anf. 

1913-14. 
1        

284 
286 
288 
289 
290 

290 
310 
310 
310 
320 

384 
408 
432 
408 
350 

330 
310 
280 
205 
310 

310 
310 
300 
320 
350 

360 
384 
360 
310 
310 
310 

810 
340 
810 
810 
340 

660 
615 
615 
615 
600 

645 
602 
648 
548 
480 

456 
480 
548 
548 
480 

456 
507 
480 
480 
480 

456 
360 
432 
480 
456 

432 
420 
810 
810 

610 
745 
634 
610 
508 

610 

678 

968 

1,040 

i;040 

1,130 
1,680 
1780 
1390 
1,780 

1,780 
3,420 
2,430 
2,430 
3)430 

3,430 
1  780 
1990 
1  780 
1,390 

1,310 
1,210 
1,210 
1,210 
1,040 
1,040 

1,040 
1,220 
1,400 
1,580 
2,430 

8,110 
8,110 
3,230 
3.350 
3,600 

3,600 
3,600 
8,850 
4,110 
5;  180 

5,730 
464D 
3,580 
3,850 
4,640 

4,110 
4,910 
6,800 
6,530 
6,260 

4,370 
4,110 
3,850 
3,350 
3,600 

8,600 
3,600 
6,530 
5,990 
6,720 

5,990 
6,260 
6,530 
6,530 
6,990 

6,460 
6,460 
5,720 
6360 
6,630 

6,800 
6,260 
5,990 
6450 
4,910 

4,910 
4,910 
5,900 
5,180 
4,370 

4,110 
3350 
^350 
3,110 
2,870 
2,870 

*  3,870 
2990 
2,870 
2,640 
2,360 

2,100 
1,990 
1,880 
1,780 
1,780 

1,730 
1,680 
1,580 
1,580 
1,580 

1,580 
1,580 
1,390 
1,210 
1,210 

1,130 
1,130 
1,040 
1,130 
1.130 

1,040 
1,040 
1,040 
1,040 
968 

968 
906 
890 
906 

921 

890 
861 
818 
745 
745 

746 
745 
760 
718 

718 

718 
691 
637 
610 
610 

610 
501 
572 
572 
548 

548 
535 
510 
485 
485 
485 

48S 

2 

462 

3 

49s 

4 

482 

6..; 

450 

6                       

450 

7 

450 

8                       

462 

9 

450 

10                          .  . 

499 

11                          .     . 

41« 

12 

303 

13 

507 
480 
480 

456 
384 
420 

'.v.'.v.y. 

382 

14             

382 

15 

370 

16 

370 

17          

393 

18 

416 

19             

396 

20 

370 

21 

870 

22      

370 

23 

370 

24 

370 

25 

370 

26 

610 
573 
685 

370 

27 

300 

28 

350 

29      

350 

30 

350 

31  

350 
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Daily  diicharge,  in  second-feetf  of  St,  Joe  River  at  Avery,  Idaho ^  for  the  year  ending  Sept. 

SO,  /5 74-/5— Continued. 


Day. 


1914-15. 

1 

3 

8 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

81 


Oct. 


416 
416 
416 
416 
428 

416 
416 
416 
393 
416 

485 

462 
485 

450 
462 

462 
485 

510 
560 
610 

585 
535 
535 
498 
510 

485 
474 
474 
485 
485 


Nov. 


637 

952 

2,640 

2,100 

1,580 

1,300 
1,260 
1,130 
1,080 
1,040 

1,390 
1,990 
3,360 
3,850 
2,800 

2,100 
1,700 
1,550 
1,450 
1,260 

1,150 
1,080 
1,040 
1,040 
1,030 

1,040 
1,040 
1,130 
1,210 


Dec. 


861 
803 
983 
968 
921 

818 
745 


Feb. 


585 

572 
560 
510 


Mar. 


462 
485 
498 
508 
637 

498 
439 
439 
485 
485 

610 
498 
522 
560 
774 

936 
921 
921 
952 
968 

1,010 
1,040 
1,210 
1,580 
1,300 

1,130 
1,130 
1,040 
1,130 
1,210 
1,130 


Apr. 


1,300 
1,390 
2,100 
2,420 
2,310 

2,200 
2,100 
2,200 
1,990 
1,990 

1,880 
2,640 
3,350 
3,350 
3,110 

3,110 
3,350 
3,850 
4,110 
4,110 

3,600 
3,110 
2,640 
2,420 
2,200 

1,990 
1,990 
1,990 
1,990 
2,100 


May. 


1,900 
1,880 
1,880 
1,780 
1,780 

1,580 
1,680 
1,680 
1,780 
1,880 

1,990 
1,880 
1,780 
1,780 
1,780 

1,780 
1,780 
2,310 
2,870 
2,870 

2,870 
2,530 
2,200 
2,420 
2,310 

2,200 
2,100 
2,420 
2,310 
2,200 
2,200 


June. 


2,100 
1,990 
1,780 
1,680 
1,6«0 

1,580 
1,580 
1,390 
1,580 
1,580 

1,780 
1,780 
1,680 
1,580 
1,390 

1,390 
1,390 
1,300 
1,300 
1,300 

1,210 
1,210 
1,210 
1,130 
1,130 

1,130 

1,040 

1,010 

962 

890 


July. 


876 
832 
818 
818 

803 
803 
803 

818 
774 

745 
718 
691 
732 
718 

730 
745 
732 
678 
610 

598 
585 
560 
548 
560 

548 
560 
560 
560 
572 
585 


Aug. 


548 
535 
485 
485 
474 

474 
474 
462 
450 
439 

428 
416 
416 
416 
428 

474 
462 
393 
382 
370 

370 
416 
393 
370 
370 

370 
370 
360 
360 
350 
350 


Sept. 


340 
330 
340 
330 
330 

350 
360 
350 
462 
393 

370 
393 
382 
382 
370 

360 
350 
350 
360 
330 

330 
340 
350 
340 
350 

360 
450 
382 
370 
350 


Note.— Discharge  ascertained  as  follows:  Oct.  1, 1913,  to  Jan.  10, 1914,  from  a  rating  curve  fairly  well 
defined  between  260  and  3,350  second  feet;  Jan.  11, 1914,  to  Sept.  30. 1915,  from  a  rating  curve  fairly  well 
defined  between  500  and  3,350  second-feet;  mean  discharge  estimated,  because  of  ice,  from  observer's  notes, 
records  of  precipitation  and  temperature,  and  one  discharge  measiuement;  Dec.  5-12, 1913, 420  second-feet; 
Dec.  19-31, 1913, 370  second-feet;  Jan.  1-31, 1914, 470  second-feet;  Feb.  1-25, 1915, 400  second-feet;  Dec.  8-31. 
1914,  580  second-teet;  Jan.  1-31,  550  second-feet;  Feb.  1-24, 1915, 570  second-feet.  Discharge  interpolated 
for  lack  of  gage  readings,  Oct.  1-4, 19, 1913;  Apr.  2-3, 8,  May  6-7,  24,  June  5-7, 11, 15,  July  22. 1914,  Nov.  7, 9, 
15-21,1915.  Discharge  estimated  for  lack  of  ^ge  roJEidings  Deo.  4,1913,  Oct.  1-3,  1914.  Discharge  records 
from  Oct.  1, 1913,  to  Aug.  31, 1914,  supersede  those  published  in  Water-Supply  Paper  393. 
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Monthly  dMuurge  of  St.  Joe  River  at  Avery,  Idaho, for  the  yean  ending  Sept,  SOj  1914^15- 


Month. 


Discharge  in  secood-llBet. 


IfaTlmnin.  Iflnimmn.     Mean. 


Ron-oir 
(total  in 
aore-feet). 


Aoca- 
racy. 


October 

November. . 
December.. 

January 

February... 
March 

^::::::: 

Juno 

July 

August 


1913-14. 


4S2 
090 


2,420 
6,800 
0,800 
2,990 
908 
408 


The  period. 


October 

Nevember. . 
December.. 

January 

February... 
March 

iS^.::::::. 

June 

July 

August 

September. 


1914-15. 


010 
3,850 


1,580 

4,110 

2,870 

2,100 

800 

548 

462 


The  year. 


4,110 


280 
810 


598 
1,040 
2,870 
968 
485 
350 


326 

491 

899 

470 

420 

1,390 

3,830 

5,180 

1,640 

695 

402 


637 


1,300 

1,580 

890 

548 

350 


476 

1,530 

646 

550 

568 

823 

2,560 

2,060 

1,420 

096 

422 

361 


330 


1,010 


20,000 
29,200 
24,500 
28,900 
23,300 
85,500 
228,000 
319,000 
97,600 
42,700 
24,700 


931,000 


29,300 
91,000 
39,700 
33,800 
31,500 
50,600 
153,000 
128,000 
84,500 
42,800 
25,900 
21,500 


731,000 


B. 
B. 
D. 
D. 
D. 
B. 
C. 
C. 
B. 
B. 
C. 


C. 
C. 
C. 
D. 
D. 
B. 
B. 
B. 
B. 
B. 
C. 
C. 


8P0KAVB  VALLEY  LAUD  3c  WATER  CO.*S  CAEAL   AT  POST  FALLS,  IDAHO. 

Location.— In  the  NE.  i  sec.  4,  T.  50  N.,  R.  5  W.  1,200  feet  below  canal  headgates, 

on  right  bank  of  Spokane  River,  and  half  a  mile  west  of  Poet  Falls,  in  Kootenai 

County. 
RscoRDS  AVAILABLE. — ^May  20,  1911,  to  September  30,  1915. 
Gaqe. — Vertical  staff  on  left  side  of  flume,  1,200  feet  below  headgates;  read  once 

daily  to  hundredths  by  Emil  Johnson.    Prior  to  April  21,  1915,  a  vertical  staff 

at  end  of  flume,  about  1,200  feet  below  present  gage.    Relation  between  gages 

not  determined. 
Discharge  measurements. — ^Made  from  footbridge  at  gage. 
Channel  and  control. — Flume  and  canal  section  below  gages  shifts  occasionally 

owing  to  influence  of  gravel  bar  at  end  of  flume  and  plant  growth. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.25  feet  Aug:ust 

11  to  September  18  (discharge,  92  second-feet);  minimum  stage  recorded,  1.7  feet 

February  14-24  (discharge,  29  second-feet). 
1911-1915:  Maximum  stage  recorded,  3.20  feet  June  18-22,  1911  (discharge, 

170  second-feet).    No  water  in  canal  Jime  23-28,  1911,  and  January  7-9,  1912. 
Winter  plow. — Stage-discharge  relation  not  affected  by  ice. 
Accuracy. — Results  excellent  since  installation  of  new  gage.    Results  good  at  old 

station  except  when  control  was  shifting. 
Cooperation.— Gage-height  record  furnished  by  Spokane  Valley  Land  &  Water  Co. 
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DMnarge  meamrementa  o/  Spokane  VaUey  Light  ds  Water  Co,*$  earud  at  Pott  Falla, 
Idahot  auring  the  year  enaing  Sept,  SO,  1915. 


Date. 

Madeby- 

heJ^t. 

Die- 
charge. 

Date. 

Ifadeby— 

hei^. 

Dis- 
charge. 

Feb.  18 

Brown  and  Slack 

C.  0.  Brown 

Feet. 
1.72 
1.73 
1.73 

31.1 
30.1 

Apr.  21 
21 

C.  O.  Brown 

Feet. 
2.10 
L44 

'"■A 

23 

do 

42.1 

23 

do 

JMlydMutrge^  in  eeoond-feet,  of  Spokane  Valley  Land  &  Water  Co.^9  canal  at  Poet  FalUf 
Idaho fjor  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

47 
47 
47 
47 
47 

47 
47 
46 
46 
46 

46 
46 
46 
46 
46 

45 
45 
45 
45 
45 

45 
43 
43 
43 
43 

43 
43 
43 
41 
41 
41 

41 
41 
41 
41 
39 

39 
39 
39 
39 
39 

39 
38 
38 
38 
38 

38 
38 
38 
37 
37 

37 
37 
37 
37 
37 

36 
36 
36 
38 
36 

36 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
83 

33 
33 
33 
29 
29 

S 
29 

29 

29 

29 

29 
29 
29 
29 
33 

33 
33 
33 

33 
33 
33 
33 
33 

33 
83 
33 
33 
33 

83 
33 
33 
33 
33 

33 
33 
33 
33 
44 

44 
44 
44 
44 

47 

47 
47 
47 
47 
47 
47 

49 

s 

49 

52 
52 
52 
52 
52 

55 
55 

55 
55 
55 

58 
58 
58 
58 
58 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 

74 
74 
74 

74 
74 
74 
74 
74 

74 
74 
74 
74 
74 

74 
74 
74 
74 
81 

81 
81 
81 
81 
81 
81 

88 
88 

88 
88 

88 

88 
88 

88 
88 

88 

88 

88 
88 
88 

88 

88 
88 
88 
88 
88 

88 
88 

88 
88 
88 

88 
88 
88 
88 
88 

88 

88 
88 
88 
88 

88 

88 
88 
88 
88 

88 

88 
88 
88 
88 

88 

88 
88 
88 
88 

88 

88 
88 
88 
88 

88 
88 
88 

88 
88 
88 

88 
88 

88 
88 
88 

88 
88 
88 
88 
88 

92 
92 
92 
92 
92 

92 
92 
92 
92 
92 

92 
92 
92 
92 
92 

92 
92 
92 

S 
92 

92 

92 

2 

92 

3 

92 

4 

92 

6 

92 

0 

92 

7 

92 

8 

92 

9 

92 

10 

92 

U 

98 

12 

92 

18 

92 

14 

92 

16 

92 

1?:::::::::::::: 

92 
92 

18 

92 

19 

88 

20 

88 

n 

88 

22 

88 

23 

88 

24 

88 

25 

88 

20 

88 

27 

88 

28 

88 

29 

88 

30 

81 

88 

NOTK.— Dladiane  aaoertained  as  follows:  Oct.  1  to  Nov.  30,  and  Mar.  20  to  Apr.  20,  by  method  for  shift- 
ing control;  Dec.  Ito  Mar.  19,  from  a  rating  curve  weU  defined  between  22  and  42  aecond-fset;  Apr.  21  to 
Sept.  30,  from  aiating  curve  well  defined  up  to  120  second-iiBet. 

10C021<'— 18— W8P  412 12 
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SUKPAOB  WATER  SUPPLY,  1916,  PABT  Xn — A. 


MofnMy  discharge  of  Spokane  Valley  Land  ds  Water  Co.'a  canal  at  PoU  FaU$^  Idakf, 
for  the  year  ending  Sept,  SO,  1915. 


Month. 

DischATBe  in  second-feet. 

Run-off 
(total  in 
acr»lBet). 

Aoea* 

TiffflTrtin^ini , 

Minimum. 

UmxL 

ncj. 

October 

47 
41 
35 
35 
33 
47 
62 
81 
88 
88 
92 
92 

41 
3d 
35 
33 
29 
33 
49 
02 
88 
88 
88 
88 

44.8 
88.1 
36.0 
83.8 
3L4 
87.9 
56.3 
72.9 
88.0 
88.0 
90.7 
90.4 

2,750 
2270 
2150 
2,080 

3,'350 
4,480 
52« 
5,410 
6680 
5,880 

r. 

November 

0 

December 

B 

7«n!iary. . 

B 

FrtMTMUT X    .   X    .    X    .    .    X    .    .    X                            .          X 

B 

ICarch 

C 

AprlL 

0 

i%!v::::::::::::::::::::::::::::::::::::::::::::: 

A 

Jrnie X       X  . 

A 

July 

A 

Auffust 

A 

A 

The  year 

92 

29 

59.1 

42,800 

SAXrPOXL  aZVEB  AT  KBLLER,  WASH. 

Location.— In  the  NW.  \  NW.  \  sec.  9,  T.  29  N.,  R.  33  E.,  just  below  highway  bridge 

at  Keller,  in  Ferry  County,  three-fourths  mile  below  Silver  Greek,  and  aboal 

22  milee  north  of  Wilbur. 
Drainaob  abba. — 971  square  milee. 

Rbcordb  availablb.— April  29, 1911,  to  September  30,  1915. 
Gaob.— Vertical  staff  on  right  bank  100  feet  below  bridge;  read  twice  daily  to 

hundredths  by  Mrs.  Sadie  McShane,  October  1  to  December  12;  Miss  Josie  Black- 

shere,  December  13  to  February  15;  Mrs.  C.  A.  Sovereign,  February  16  to  Sep- 
tember 30. 
DiBCHARGB  HBABURBMBNTs. — ^Mado  from  bridge  or  by  wading. 
Channbl  and  control. — Rock  and  gravel;  shifts  at  extremely  high  water.    Some 

water  carried  through  slough  on  right  side  during  floods. 
EZTBBMES  OF  DISCHARGE .— Maxjmum  stage  recorded  during  year,  3.2  feet  4.30  p.  m. 

April  4  (discharge  1,080  second-feet);  minimum  stage  recorded,  0.64  foot  October 

8  (discharge,  40  second-feet). 
1911-1915:  Maximum  stage  recorded,  4.2  feet  at  6.30  a.  m.  April  17,  1914  (dis. 

charge,  1,650  second-feet);  minimum  stage  recorded,  0.45  foot  at  7  a.  m.  and  4 

p.  m.  September  1,  1914  (discharge,  26  second-feet.) 
Winter  flow. — Stage-dischaige  relation  seriously  affected  by  ice;  flow  estimated 

from  observer's  notes,  dischaige  measurements,  and  records  of  predpitatifla 

and  temperature. 
Diversions  . — None. 
Regulation  . — None. 
Accuracy. — Results  excellent  or  good  between  limits  of  well  and  fairly  well  defined 

rating  curves;  poor  during  winter  season.    Practically  no  diurnal  fluctuation. 

Discharge  measurements  ofSanpoU  River  at  Keller,  Wash.,  during  the  year  ending  SepL 

SO,  1915, 


Date. 

Madeby- 

Gace 
hei^t. 

Dis-    1 
charge. 

Date. 

Made  by— 

b^t. 

Dli- 

Mar.  35 

C.  O.  Brown 

Feet. 
3.62 
3.63 

760 

June  27 
Sept.  24 

C.  0.  Brown 

FM. 
1.78 
.70 

aee.^ 

35 

do 

a.  L.Parker 

SB 
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Daiiy  dMuxrgty  in  second-feet,  cf  S^npoU  River  at  Kdler,  WM.,  for  the  year  ending 

Sept.  SO,  1916, 


Dnj, 

Oct. 

Nov. 

Dec. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

1 

50 
56 
55 

56 
57 

00 
60 
40 
42 
45 

45 
48 
50 
55 
61 

71 
81 
85 

81 
112 

106 
104 
100 
135 
06 

83 
76 
74 
74 
81 
85 

85 

83 
81 
78 
112 

112 
106 
106 
104 
102 

100 
100 
100 
102 
100 

06 
06 
100 
100 
08 

100 
100 
100 
08 
100 

100 
OS 
06 
08 

102 

108 
112 
81 
85 

130 
135 
140 
150 
163 

166 
172 
172 
177 
183 

189 
189 
102 
105 
249 

408 

479 
479 
596 
531 

531 
583 

689 
743 
743 

689 
635 
609 
609 
609 
635 

743 

707 

063 

1,060 

1,060 

009 

984 
878 
878 
878 

822 
766 
766 
822 

822 

829 

766 
766 
786 
766 

712 
658 
631 
604 
604 

578 
662 
500 
500 
552 

604 
604 
678 
652 

526 

526 
500 
506 

475 
475 

450 
450 
425 
475 
696 

526 
626 
682 
712 
822 

992 

1,060 
1,060 
1,050 
1,060 

1,000 
1060 
1050 
1,050 
1,050 
1,050 

002 

034 
878 
822 

766 

712 
712 
668 
631 
604 

604 
578 
652 
552 
662 

626 
475 
450 
426 
426 

400 
400 
876 
352 
330 

330 
330 
308 
288 
268 

208 
256 
250 
232 
260 

232 
232 
282 
250 
232 

232 
216 
200 

107 
197 

102 
102 
200 
197 
102 

186 
172 
160 
156 
146 

137 
126 
133 
127 
160 
165 

160 
160 
146 
141 
137 

m 

124 
120 
112 
106 

102 
97 
96 
00 
86 

88 
80 
77 
77 
80 

77 
77 
76 

74 
74 

71 
71 
68 
65 
65 
62 

62 

2 

61 

3 

61 

4 

66 

6 

59 

0 

68 

7 

68 

8 

68 

9 

66 

10 

68 

11 

58 

12 

58 

13 

69 

14 

62 

14 

65 

1« 

6i 

17 

64 

18 

62 

19 

69 

20 

58 

21 

67 

22 

67 

23 

67 

24 '. 

68 

25 

112 

110 
112 
121 

67 

28 

67 

27 

68 

28 

68 

20 

68 

30 

67 

31 

Note.— DinhArge  asoertaliied  as  follows:  Oct.  1  to  Apr.  4,  from  a  rating  curve  well  defined  between  20 
and  800  Moond4Bet;  Apr.  5  to  Sept.  30,  from  a  rating  curve  fairly  well  defined.    Discharge  estimated, 
"      ' inotosandi       --•---'  .        ^      .  ^.  ^^ 


because  of  ioe^rom  observer's  notes  and  records  of  precipitation  and  temperature,  Deo.  6-14, 80  seoood- 
ftet;  Dee.  15-S,  70  secand4eet;  Dec.  24-31, 85  second-feet;  Jan.  1-10,  00  second-feet;  Jan.  11-20, 85  seoond- 
ftet;  Jan.  21-81, 80  seoond^eet;  Feb.  1-8, 06  seoond-feet;  Feb.  0-16, 106  second-feet;  Feb.  17-24, 110  seeond- 


MonMy  dMuxrge  ofSanpoU  River  at  Keller,  Wa^,,  far  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  seoond-feet. 


Mazlmnm.  ifjnimfim,     if^^in, 


Run-off 
(total  in 
aore-fset). 


Aooa- 
raoy. 


Octcfcer 

November. . 
December.. 
January — 
February... 
March 

^".::::: 

June 

July 

August 

September.. 


136 
112 
106 


121 
743 
1,060 
1,060 
092 
268 
160 
65 


130 
600 

425 
268 
127 
62 
67 


71.8 
0&8 
80.6 
84.8 

106 

880 

766 

710 

641 

197 
06.0 
60.2 


The  year. 


1,080 


40 


268 


4,410 
6,880 
4,060 
6,210 
6,830 
23,000 
45,600 
44,300 
32,300 
12,100 
6,000 
3,530 


104,000 


A. 
A. 

D. 
D. 
D. 
A. 
B. 
B. 
B. 
B. 
B. 
B. 
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SUEPACE  WATER  SUPPLY,  1916,  PABT  XH — ^A, 


HX8FXLBM  RZVX&  AT  HSSPBLBM.  WASH. 

Location.— In  the  SB.  i  sec.  24,  T.  31  N.,  R.  30  £.,  at  United  States  Indian  Oflbse 
gaging  bridge,  about  half  a  mile  above  Nespelem,  in  Okanogan  County,  about  5 
miles  above  Little  Nespelem  River  and  6  miles  above  the  mouth. 

Drainaob  area. — 122  square  miles  (measured  on  Colville  Indian  Reservation  map, 
edition  of  1911). 

Rbcorob  availablb.— May  1,  1911,  to  September  30,  1915. 

Gaob. — Vertical  staff  attached  to  overhanging  tree  on  left  bank  at  gaging  bridge; 
read  once  daily  to  hundredths  by  Mrs.  C.  T.  Kronk.  Prior  to  July  30,  1913, 
station  was  about  1,000  feet  upstream  at  different  datum. 

DiscHAROB  MBA8URBMBNT8.— Made  from  gaging  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  shifting;  aquatic  growth  during 
summer  months.  Right  bank  flat,  subject  to  overflow  at  gage  height  4.0  feet 
Left  bank  high,  not  subject  to  overflow.  22ero  flow  would  occur  at  gage  height  0.25 
footi:0.10  foot,  as  determined  September  22,  1915. 

Extremes  of  discharoe.— Maximum  stage  recorded  during  year,  3.52  feet  at  5.35 
p.  m.  April  4  (dischaige,  255  second-feet);  minimum  stage  recorded,  0.72  foot 
August  27  to  September  4  (dischaige,  9.1  second-feet). 

1911-1915:  Maximum  stage  recorded,  4.75  feet  at  9  a.  m.  April  16,  1914  (dis- 
charge, 442  second-feet);  minimum  stage  recorded,  1.00  foot  August  0-7,  August 
13  to  September  28,  1913,  and  October  1-5,  1913  (dischaige,  7.0  seamd-feet). 

Winter  flow. — Stage-dischaige  relation  seldom  affected  by  ice. 

Diversions. — ^Above  all  diversions. 

Accuracy. — Results  fair  for  periods  of  extremely  low  dischaige,  owing  to  poocly 
defined  rating  curves;  excellent  for  high  stages. 

Discharge  meaauremenU  of  Nespelem  River  at  Nespelem,  Wash.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

Oase 
height. 

Dis- 
charge. 

Date. 

Made  by— 

m&. 

Dit- 
oiaiyBb 

Kar.  21 

C.  0.  Brown 

Ftet. 
2.20 
2.34 
2.40 
2.50 
3.34 

128 
130 
143 
235 

Apr.    8 

JoDe  20 

20 

Sept.  22 

C.  0.  Brown 

Ttti, 

3.32 

1.30 

1.35 

.80 

5*^ 

22 
23 
23 

do 

do 

do 

do 

do 

do 

G.L.  Parker 

5as 

4&9 

ILS 

Apr.    7 
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DaUy  discharge,  in  ieeond-feetf  of  Nenelem  River  at  NespeUm,  Wfuih.,Jor  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JoDe. 

July. 

Aug. 

Sept. 

1  

9.6 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
11 
11 
13 
13 

18 
16 
15 
13 
13 

13 
13 
13 
13 
13 
13 

14 
16 
16 
15 
10 

17 
18 
18 
18 
18 

18 
18 
18 
20 
18 

18 
18 
18 
18 
18 

18 
10 
18 
18 
18 

18 
18 
18 
18 
18 

19 
20 
20 
21 
20 

90 
20 
19 
18 
17 

16 
15 
14 
13 
13 

13 
13 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
13 
13 
13 
13 

14 
14 
15 
15 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

15 
15 
16 
15 
16 

14 
14 
14 
13 
13 

13 
18 
13 
13 
13 
13 

13 
14 
14 
14 
16 

15 

16 
16 
16 
16 

16 
15 
14 
13 
13 

13 
14 
14 
14 
16 

15 
16 
16 
16 
30 

27 
24 
26 

29 
29 
28 
40 
38 

37 
40 
40 
43 
43 

44 

48 
49 
64 
63 

72 
91 
101 
106 
116 

124 
134 
144 
164 
174 

164 
144 
144 
144 
144 
154 

174 
185 
243 
256 
266 

243 
231 
231 
219 
219 

207 
196 
207 
196 
185 

174 
174 
174 
164 
164 

164 
164 
154 
144 
134 

124 
124 
124 
134 
134 

134 
119 
114 
93 
98 

101 
93 
89 
98 
08 

93 
93 

93 
98 

97 
101 
119 
144 
134 

134 
119 
110 
124 
134 

134 
144 
144 
134 
134 
124 

124 
119 
114 
110 
101 

08 

89 
89 
81 
81 

86 
81 
81 
77 
70 

66 
62 
62 
50 

69 

66 

66 
52 
52 
49 

49 
49 
49 
49 
46 

44 

42 
40 
41 
41 

40 
39 
40 
41 
40 

40 
38 
37 
36 
36 

36 
36 
39 
38 
36 

36 
36 
84 
39 
22 

-18 
20 
22 
29 
32 
30 

27 
21 
20 
19 
18 

18 
17 
17 
16 
14 

14 
13 
13 
13 
13 

11 
11 
11 
10 
10 

10 
9.7 
9.4 
9.4 
9.4 

9.4 
9.1 
9.1 
9.1 
9.1 
9.1 

9.1 

a 

9.1 

3 

9.1 

4 

9.1 

6 

9.4 

0 

9.7 

7 

10 

8 

10 

9 

11 

10 

11 

11 

12 

12 

12 

13 

12 

14 

13 

16 

13 

16 

13 

17 

13 

18 

13 

19 

13 

90 

12 

91 

12 

22 

12 

23 

11 

94 

11 

25 

11 

96 

11 

27 

11 

28 

11 

20 

11 

30 

12 

31 

NoTS.— Discharge  ascertained  as  follows:  Oct.  1  to  Mar.  20,  and  Mar.  21  to  June  30,  from  ratine  curves 
well  defined  above  40  second-feet;  July  1  to  Aug.  16,  by  method  for  shifting  control;  Aug.  16  to  Sept.  30, 
from  a  rating  curve  fairly  well  defined  above  40  second-feet. 

Monthly  diicharge  of  Nespelem  River  at  Neepelem,  Wash.,  /or  the  year  ending  Sept,  SO, 

1915, 


Month. 


Discharge  in  second-feet. 


Maximum.  Mlniw»wi"T     Mean. 


Run-off 
(total  in 
acre-£Bet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

fc::::;:: 

June 

July 

August 

September 

The  year 


16 
30 
21 
16 
27 
174 
266 
144 
124 
44 
27 
13 


9.6 
14 
12 
13 
13 
28 
124 
89 

n 

9.1 
9.1 


11.5 
17.6 
14.9 
14.6 
16.0 
88.2 

183 

113 
73.7 
36.0 
13.2 
11.2 


9.1 


49.4 


707 

1,050 

916 

898 

889 

5,420 

10,900 

6,950 

4,390 

2,150 

812 

666 


36,700 


C. 
C. 
C. 
C. 
C. 
A. 
A. 
A. 

k 

C. 
C. 


Digitized  by 


Google 


Digitized  by 


Google 
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Daily  dMiarge,  in  second-feet,  of  Okanogan  River  at  Okanogan,  Wa»h.,  for  the  year 

ending  Sept.  SO,  1915, 


Day. 


Oct. 


Nov. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
M. 
15. 

16. 
17. 
18. 
19. 
90. 

n. 

33. 
33. 
34. 
2S. 

30. 
27. 
38. 
39. 
30. 
31. 


1,270 
1,270 
1,270 
1,270 
1,270 

1,370 
1,270 
1,270 
1,270 
1,190 

1,270 
1,270 
1,270 
1,270 
1,270 

1,270 
1,370 
1,270 
1,270 
1,360 

1,360 
1,360 
1,360 
1,360 
1,360 

1,360 
1,270 
1,370 
1,370 
1,270 
1,370 


1,370 
1,360 
1,360 
1,450 
1,640 

1,540 
1,640 
1,640 
1,540 
1,540 

1,540 
1,540 
1,540 
1,740 
1,670 

1,600 
1,540 
1,450 
1,450 
1,460 

1,460 
1,540 
1,540 
1,540 
1,540 

1,600 
1,450 


1,040 
1,040 

1,040 
1,040 
1,040 


1,040 
1,040 
1,040 
1  040 
1,040 

1,040 
1,040 
1,040 
1,040 
065 

1,0«0 
1,040 
1,040 
1,040 
1,040 

1,040 
1,040 
1,110 
1,090 
1,080 

1,060 
1,040 
l'040 
1,110 
1,U0 

1,190 
1,190 
1,190 
1,190 
1,190 
1,190 


1,270 
1,360 
1,450 
1,840 
3,060 

2,180 
2,300 
2,300 
2,410 
2,410 

2,300 
2,300 
2,410 
2,770 
8,030 

3,030 
3,160 
3,660 
4,160 
4,670 

5,170 
5,170 
4,670 
4,420 
4,280 

4,130 
4,130 
4,130 
4,130 
4,130 


4,420 
4,200 
3,990 
3,850 
8,990 

8,990 
4,130 
4,570 
4,870 
5,170 

5,320 
5,170 
4,870 
4,720 
4,870 

4,870 
4,870 
4,720 
5,020 
5,800 

6,480 
6,660 
6,750 
6,840 
6,840 

7,220 
6,840 
6,660 
6,840 
6,750 
6,660 


6,300 
6,130 
5,960 
5,800 
5,480 

5,640 
5,800 
5,800 
5,480 
5,180 

4,870 
4,720 
4,730 
4,720 
4,670 

4,570 
4,420 
4,270 
4,130 
3,990 

3,850 
3,710 
3,710 
3,670 
3,570 

3,430 
3,860 
3,290 
3,290 
3,160 


3,160 
3,030 
3,000 
2,980 
3,960 

3,930 
3,900 
3,900 
3,770 
3,770 

3,710 
3,650 
3,530 
3,530 
3,660 

3,770 
3,770 

3,  no 

3,770 
3,770 

3,650 
3,650 
2,530 
3,410 
3,300 

3,180 
3,180 
3,300 
2,300 
2,530 
2,530 


2,500 
2,650 
3,650 
2,650 
3,580 

3,410 
3,800 
3,340 
3,180 
3,060 

3,060 
1,960 
1,960 
1,840 
1,810 

1,740 
1,740 
1,740 
1,740 
1,640 

1,640 
1,640 
1,540 
1,540 
1,540 

1,450 
1,460 
1,450 
1,360 
1,360 
1,360 


1,360 
1,370 

1,870 

1,370 
1,370 
1,190 
1,190 
1,190 

1,100 
1,190 
1,190 
1,190 
1,190 

1,190 
1,190 
1,190 
1,190 
1,110 

1,110 
1,110 
1  110 
1  110 
1,110 

1,110 
1,110 
1,110 
1,110 
1,110 


NoTB.— Disdiarge  ascertained  from  i 
tnterpoiated,  for  lack  ( ' 
3. 1«,  33. 30;  June  6, 10,  xa,^ 

cause  mioey  from  observer  s  _.  ._      ._ „ ^.— . 

ment,  Nov.  38-30, 1,430  second-feet;  Dec.  l-10,"i'»a6'secQnd-feet;  Dec.  ll-207and  21-30, 1,040  seeond-feet: 
Jan.  1-10, 1,080  seOQDd-fset;  Jan.  11-90, 960  sec»nd-feet;  Jan.  21-31, 940  second-feet;  Feb.  1-10, 1,060  seocnd- 
tb&t;  Feb.  11-20^  1,110  second-feet;  Feb.  21-23, 1,040  second-feet. 


Monthly  diidiarge  of  Okanogan  River  at  Okanogan,  Wash.,  for  the  year  ending  Sept. 

30,  1915. 


MODtlL 


Discbarge  in  second-feet. 


^axi"W"^ .    Mtntnmm,       If^^in, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October,... 
Hoftoxkbtt,. 
Deoember.. 
January — 
Febmary... 
March 

^::::::: 

June. 

July. 


Tbeyear. 


1,360 
1,740 


1,190 
5,170 
7,220 
6,300 
3,160 
2,650 
1,360 


7,220 


1,270 
1,270 


965 
1,270 
3,850 
3,160 
2,180 
1,360 
1,110 


1,290 
1,500 
1,110 
972 
1,070 
1,080 
3,180 
5,420 
4,680 
2,670 
1,900 
1,180 


2,170 


79,300 
80,300 
68,200 
60,800 
60,400 
66,400 
189,000 
333,000 
273,000 
164,000 
117,000 
70,200 


1,570,000 


A. 
A. 

C. 
C. 

c. 

A. 
A. 
A. 
A. 
A. 
A. 
A. 
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SURFACE  WATER  SUPPLY,  1916,  PART  XH — ^A. 


RZVX&  HEAR  OROVXLLB,  WASH. 

Location.— In  the  SE.  i  eec.  13,  T.  40  N.,  R.  25  £.,  at  the  Similkameen  Power 

Go/s  plant,  4  miles  above  Oroville,  5  miles  above  the  mouth,  and  below  all  trib- 
utaries. 
Drainage  abba.-~3,450  square  miles  (measured  on  topographic  and   Canadian 

railway  belt  maps). 
^  Records  availablb.— May  14,  1911,  to  September  30, 1915. 
Gage.— Vertical  staff  in  7  sections  on  left  bank,  3  sections  15  feet  above  tailrace  and 

4  sections  nailed  to  power  house;  read  to  hundredths  twice  daily  by  G.  M.  Ra- 

bum. 
Discharge  xbasursxents.— M^e  from  highway  bridge  at  Oroville,  4  miles  below 

gage. 
Channel  and  control. — ^River  flows  through  narrow,  solid  rock  canyon  at  gage  and 

control;  practically  permanent.    Banks  high,  not  subject  to  overflow.    Low^ 

falls  (25  feet  high),  150  feet  above  gage. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  8.68  feet  at  5.30 

p.  m.  May  30  (discharge,  5,900  second-feet) ;  minimum  estimated  at  260  second-feet 

January  20-21  during  period  when  stage-discharge  relation  was  affected  by  ice. 
1911-1915:  Maximum  stage  recorded,  16.9  feet  at  7.30  a.  m.  and  5  p.  m.  Jane 

4, 1913  (discharge,  17,900  second-feet);  minimum  discharge,  January  20-21,  1915. 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 

from  observer's  notes,  records  of  precipitation  and  temperature,  and  discharge 

measurements. 
Diversions. — Some  diversion  for  irrigation  from  tributaries  above  station. 
Cooperation.— Gage-height  record  furnished  by  the  Similkameen  Power  Co. 

Ditcharge  meastarements  of  SxmUhttmeen  River  ruar  OrovUle,  Wash.,  during  the  year 

ending  Sept.  SO,  1915. 


Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby— 

Oarn 
heiSit. 

I>to- 
ctimrge. 

Jan.  31 

J.  T.  Hartson        .  . 

Feet. 

a  1.51 
8.52 
7.88 

5,780 
5,110 

June    1 
Aug.    7 

J.  T.  Hartson 

Fut, 
7.19 
8.08 

n;^ 

May  35 

27 

do 

do 

C.  0.  Brown 

1,200 

a  Stage-discharge  relation  afltocted  by  Ice. 
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Daily  ISMiarge,  in  Mcondrfeet,  of  Similkamem  River  near  Oraville,  Woih.,  for  the  year 

ending  Sept,  SO^  1916, 


D*y. 


Oct. 


Nov. 


Dec. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
SO. 
31. 


603 
603 
602 
603 
602 

603 
602 
564 
664 
564 

602 
603 
642 
642 
602 

602 
602 
642 
642 
642 


642 
642 
642 

602 
602 
603 
603 
602 
643 


642 
685 
730 
830 
865 

910 
866 
866 
865 
865 

865 

866 

960 

1,010 

960 

866 

830 
775 
776 
775 

775 
775 
830 
820 
820 

820 
865 
910 
910 
910 


865 
865 
830 
775 
775 

775 
730 
685 
685 
526 

636 
536 


430 
430 
454 
454 
454 

437 
420 
420 
404 
404 


404 
404 

404 
404 
388 
404 
404 

404 
404 
404 


404 
404 
404 
404 
404 

404 
404 
404 
404 
404 

404 
404 
404 


388 
404 
404 
420 
437 

437 
464 

454 

490 
664 

602 
602 
564 
564 
602 
602 


602 

642 

910 

1,390 

1,630 

1,510 
1,570 
1,570 
1,510 
1,510 

1,510 
1,630 
1,810 
2,070 
3,070 

2,210 
2,670 
3,340 
3,790 
4,350 

4,350 
3,880 
3,430 
3,250 
3,070 

3,070 
3  160 
3,070 
3,070 
3,430 


1,750 

1,510 

1,690 

1  630 

A»SJ« 

1,510 

1,690 

1  450 

1,690 

1)300 

1»?0 

1,210 

1.690 

1,160 

1,630 

1.110 

1,670 

1,110 

1,450 

1,080 

*'!X2 

1,010 

1,330 

960 

1,330 

910 

1  330 

865 

1,510 

820 

1,690 

820 

1  630 

775 

1,630 

776 

1,570 

775 

1,610 

730 

1,390 

730 

1,330 

685 

1  270 

685 

1,160 

642 

1,110 

642 

1,160 

602 

1  160 

603 

1,270 

564 

1  390 

564 

1  450 

526 

1,450 

526 

536 
536 
536 
526 
636 

490 
454 
454 
454 
464 

454 

490 
490 
490 
490 

490 
490 
490 
454 
454 

454 
454 
454 
464 

454 

490 
490 
454 
454 
454 


Note.-] 


ascertained  from  a  rating  curve  well  defined  between  500  and  15,000  eeoond-feet.    DIs- 
cauM  of  loflL  from  obaerver's  notes,  records  of  precipitation  and  temperature,  and  one 

diacnarge  measurement:  Dec.  13-20,  470  second-feet;  Dec.  21-31, 440  second-feet;  Jan.  1-10^  390  second-feet; 

Jan.  11-20,  320  second-feet;  Jan.  21-31,  320  second-feet,  and  Feb.  1-5,  400  second-feet. 


Monthly  discharge  of  Similkameen  River  near  OrovilU,  Wash,,  for  the  year  ending  Sept. 

SO,  '1915. 


Montli. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-lfeet). 

Accu- 

Maximum. 

lunimum. 

Mean. 

racy. 

October 

685 

1,010 

865 

564 
642 

615 

840 

553 

343 

410 

452 

2,400 

4  280 

2,980 

1,470 

914 

478 

00 
00 
00 
00 
00 
00 
00 
00 
OO 
00 
OO 
OO 

A. 

JJcvember 

A. 

DvomlMr 

B. 

January 

C. 

Fabruary 

454 

602 
4,350 
5,810 
4,350 

1.630 
536 

B 

M*r«h 

388 

602 

2,750 

1,810 

1,110 

'526 

454 

B. 

AprO 

A. 

^.;:. ::::.:::....: 

A. 

Jana, 

A. 

July 

A. 

Aucort 

A. 

Chpiflnb^r  - 

A 

The  vnar 

5,810 

1,320 

952,000 
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SURPAOE  WATBB  SUPPLY,  1»15,  PAET  Xn — ^A. 


iUOMGM  OMMMK  IVXAB  COirCOWXXT.t  WAflS. 

Location.— In  sec.  18,  T.  35  N.,  R.  25  E.,  half  a  mile  below  Conconully  reeervoir  of 
Okanogan  project  of  United  States  Reclamation  Service,  2  milee  south  of  Ccmco- 
nully  and  about  14  miles  above  Okanogan,  in  Okanogan  County. 

Drainage  area. — 121  square  miles  (revised  value);  152  square  miles  at  lones  ranch. 

Records  available.— July  6,  1910,  to  September  30,  1915.  From  May  27,  1903,  to 
March  31, 1912,  records  were  obtained  at  Jones  ranch  in  sec.  31,  T.  34  N.,  R.  26 
E.,  about  6  miles  above  Okanogan. 

Gage. — ^Vertical  staff  indicating  head  on  weir  half  a  mile  below  the  reservoir;  read 
daily  to  hundredths  by  Allen  Honey. 

Discharge  measurements. — Made  from  footbridge  near  gage. 

Ohannel  and  control. — 20-foot  rectangular,  sharp-crested  weir  with  two  end  con- 
tractions; prior  to  October  1, 1912,  a  20-f6ot  Cippoletti  weir  was  used. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.45  feet  May  29 
(discharge,  292  second-feet);  minimum  stage  recorded,  0.08  foot  October  1-3, 
ft-31,  and  November  1-4  (discharge,  1.7  second-feet). 

1903-1915:  MaTimum  stage  recorded,  3.63  feet  April  29,  1904  (discharge,  577 
second-feet).  No  flow  4  p.  m.  October  3  to  6  p.  m.  October  11, 1910,  when  water 
was  being  stored  in  Salmon  Lake  and  Conconully  reservoirs. 

Winter  flow.— Stage-dischaige  relation  not  affected  by  ice. 

Diversions. — ^None. 

Regulation. — Flow  completely  controlled  by  storage  in  Salmon  Lake  reeervoir, 
capacity  2,600  acre-feet,  and  Conconully  reservoir,  capacity  13,000  acre-feet 
Monthly  summaries  of  flow  for  1912-1915  have  been  corrected  for  storage. 

Accuracy.— Stage-dischaige  relation  permanent.    Results  excellent. 

Cooperation. — Field  data  furnished  by  United  States  Reclamation  Service. 

Discharge  meaturements  of  Salmon  Creek  near  ConeoniUly,  Wash.,  during  the  year  ending 

Sept.  30, 1915. 


Date. 

Made  by— 

be^t. 

Die- 
chaifB. 

"^iS 

J.  T.  Hartson 

2.35 
2.  a 
1.06 

^-^ 

do 

228 

Sept.  4 

Casteel  and  KdwMtls 

74.6 

1  Foniierly  deeeilbed  as  near  Okanogan. 
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Daify  dUehargef  m  wcondrftet,  of  Sulmon  Creek  near  ConconuUp,  Weuh.,  for  the  year 

ending  Sept,  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.    Sept< 


1 
2. 
3 
4 
5. 

e. 

7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

le. 

17, 
18. 
19. 
». 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


1.7 
1.7 
1.7 
1.7 
1.9 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
3.2 
2.1 
2.1 
2.1 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
8.2 
8.2 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
3.2 
8.2 
3.2 


2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 


2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
3.2 


3.2 
3.2 
3.2 
3.2 
3.2 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
4.0 
4.0 
4.0 
4.3 

4.3 
4.7 
4.7 
6.1 
6.1 

5.1 
5.4 
5.8 
6.8 
6.3 

12 
34 
47 
74 
73 


61 
68 
73 
92 

117 
125 
125 
125 
141 

140 
149 
149 
153 
162 

162 
173 
229 
250 
270 

270 
270 
273 
202 


166 
171 
176 
170 
153 

153 
152 
147 
122 
119 

182 
127 
114 
114 
113 

106 
106 
106 
107 
109 

Ul 
121 
123 
124 
121 

120 
118 
113 
105 
109 


108 
110 
112 
112 
85 

22 

106 
112 
104 
101 


93 
95 
104 
110 
118 

121 
115 
120 
122 
119 
117 


117 
116 
124 
121 
122 

124 
124 
121 
120 
115 

113 
112 
110 
110 
110 

Ul 
121 
122 
124 
122 

122 
122 
121 
115 
114 

116 
118 
118 
118 
117 
Ul 


108 
102 

94 

78 
2.8 

2.5 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.1 

2.1 
2.1 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.8 
2.8 

2.8 
2.8 
2.8 
2.5 
2.5 


Note.— Diflcliarse  asoertained  frcm  a  weU-defloed  rating  curve  Oct.  3-4,  Apr.  26-30^  May  1-11, 15, 19, 22, 
24,  28.  30-31,  June  1-2,  4,  8-10,  12,  15,  19.  21-24.  26-30,  July  1-2,  4-20.  22-31,  Aug.  2-6,  7,  9,  11-12,  16, 18, 19, 
23-^  8f>^  Sept.  1-4,  by  weighting  disoharge  between  tizne  of  ouUet  ipige  oli^^ 
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Monthly  discharge  of  Salmon  Creek  near  Conconullyy  Wash. . 


Discharge  in  second-fleet. 

Run-off  in  acre-feet. 

Diaobarge 
without 

AocuraF 
cyofob- 

Honth. 

Maximum. 

yintmTiin- 

Mean. 

ObMrved. 

Stored. 

Without 
Storage. 

senred 

dis- 
cfairgB. 

1911-12. 
October 

lao 

4.7 
1.5 
1.7 
.8 
1.5 
7.5 

106 

126 

115 

108 
4.8 

L2 

L5 

L5 

.8 

.8 

.8 

1.5 

2.1 

&6 

&5 

L9 

1.3 

4.61 

2.71 

L50 

1.20 

.80 

L21 

2.29 

24.9 

96.8 

86.7 

68.7 

2.15 

283 
161 
92.2 
77.5 
46.0 
74.4 
136 
1,530 
5,760 
5,330 
4,220 
128 

+     98 
+    256 
+    693 
+    810 
+    267 
+    408 
+1,050 
+5,880 
-    641 
-3,540 
-3,280 
+    346 

381 
417 
785 
388 

818 

482 

1,190 

7,410 

5,120 

1,790 

940 

474 

6.18 
7.01 
12.8 
6.31 
5.44 
7.84 

2ao 

121 
86.0 
20.1 
15.  S 
7.97 

B 

November 

December 

January 

B. 
B. 
B. 

February 

Mar^h ..... 

B. 

April 

B 

May!.....::.:::: 

a: 

Jniie 

A 

July 

X 

August 

A 

September 

B. 

Tbeyear... 

126 

.8 

24.6 

17,800 

+1,850 

19,700 

27.1 

1912-13. 
October 

&4 
1.7 
2.5 
1.9 
1.9 
14.8 
9.2 
79 
106 
120 
110 
82 

1.7 
L7 
1.7 
L6 
L7 
1.9 
2.1 
&9 
9.4 

82 

94 
1.9 

5.27 

1.70 

1.78 

1.71 

1.89 

2.96 

5.86 

46.4 

67.0 

92.3 

99.9 

5.33 

324 
101 
109 
106 
106 
182 
349 

3,990 

5,680 

6,140 

317 

+    442 
+    386 
+    422 
+    272 
+    186 
+    166 
+    944 
+3,660 
+3,260 
-3,600 
-6,170 
-      64 

766 

487 

531 

377 

291 

348 

1,290 

6,500 

7260 

2,180 

970 

253 

12.5 
&18 
8.64 
6.13 
5.24 
5.66 

21.7 
106 
122 

85.5 

15.8 
4.25 

A. 

November 

December 

J*nwffy..  > 

A. 
A. 
A. 

February 

A. 
A. 

April 

A 

mS^....:::::::: 

A, 

June 

A. 

July 

A. 

August 

A 

Sqitember 

A. 

The  year... 

120 

1.5 

2&0 

20,300 

+    994 

21,200 

29.3 

19W.14. 

5.7 
4.7 
1.9 
2.1 
2.1 
2.5 
8.9 

246 

243 

125 

119 
90 

1.9 
L9 
1.9 
1.9 
2.1 
2.1 
2.5 
8.9 

98 

91 

72 
1.7 

8.47 
2.04 
1.90 
2.07 
2.10 
2.27 
8.01 

114 

156 

104 

106 

.5i66 

213 

121 

117 

127 

117 

140 

179 

7,010 

9,280 

6,400 

6,640 

337 

+    294 
+    413 
+    268 
+    554 
+    237 
+    449 
+4,260 
+5,620 
-    153 
-4,270 
-6,240 
+    222 

507 

534 

385 

681 

354 

589 

4,440 

12;  600 

9,130 

2,180 

400 

115 

&25 
&97 
6.26 

11.1 
6.37 
9.58 

74.6 
206 
153 

84.6 
6.50 
1.93 

A. 

November 

December 

Jftnnary. . 

A. 
A. 
A. 

Februiury 

A. 

April 

A. 

May.:.:.:::::: 

X 

June 

A. 

ju^...:::::::::: 

X 

August 

A. 

September 

A. 

Tbeyear... 

246 

1.7 

42.4 

30,700 

+1,660 

31,900 

44.1 

1914-16. 
October 

6.7 
8.2 
2.1 
8.2 
2.8 
3.2 
74 

292 

176 

122 

124 

106 

1.7 
L7 
2.1 
2.1 
2.8 
2.8 
8.2 

62 

106 

22 

110 
1.9 

1.93 
2.06 
2.10 
2.71 
2.80 
2.81 
11.5 
152 
128 
97.7 
118 
14.8 

119 
124 
129 

167 

156 

173 

684 

9,350 

7,620 

6,010 

7,260 

881 

+    943 
+1,000 
+    524 
+    417 
+    390 
+1,020 
+5,320 

-  933 
-2,850 
-6,290 

-  742 

1,060 

653 
584 

546 
1,190 
6,000 
10,400 
6,690 
3,160 
970 
130 

17.2 
18.8 

ia6 

0.50 
9.83 
19.4 
101 
169 
112 
5L4 
158 
2.33 

A 

November 

December 

January., 

A. 
A, 
A. 

Februiury 

A. 
A. 

April 

A 

May.....:::::::: 

A. 

June 

A. 

July 

X 

Augufft 

A. 

Se^ember 

A. 

Tbeyear... 

292 

1.7 

45.0 

32,700 

-    161 

32,500 

44.9 

Nora.— Monthly  discharge  1912-1914  supersedes  that  published  in  Water-Supply  Papers  362  and  388. 
Records  pcevlousqr  pabUsbed  were  not  corrected  for  storage  in  Salmon  Lake  reaecvolr. 
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MXTHOW  BXVXB  AT  PATSB08»  WASH. 

Location. — In  sec.  35,  T.  30  N.,  R.  23  E.,  three  -fourtha  mile  above  county  highway 
bridge  at  Pateros,  in  Okanogan  County,  and  a  mile  above  the  mouth  of  stream. 

Drainage  area. — 1,850  square  miles  (measured  on  topographic  and  Forest  Service 
maps). 

Records   available.— May  3, 1903,  to  September  30, 1915. 

Gaob. — Inclined  and  vertical  staff  gage  on  left  bank  500  feet  below  observer's  house 
and  three-fourths  mile  above  the  county  highway  bridge;  read  twice  daily  to 
hundredths  by  F.  W.  Robioson.  Prior  to  June  17, 1903,  the  gage  was  half  a  mile 
downstream,  but  all  gage  heights  have  been  reduced  to  present  datum. 

Discharge  measurements. — ^Made  from  cable  1,000  feet  upstream  or  by  wading. 

Channel  and  control. — Bed  of  stream  composed  of  large  boulders  and  gravel; 
shifts  at  extremely  high  stages.  One  channel  at  all  stages.  Right  bank  high 
and  not  subject  to  overflow;  left  bank  not  subject  to  overflow  below  gage  height 
12  feet. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  7.95  feet  at  5  p.  m. 
April  20  (discharge,  5,200  second-feet);  minimum  stage  recorded,  4.0  feet  Feb- 
ruary 16,  18-23,  26-28,  March  1-3,  and  7-^  (discharge,  360  second-feet;  dis- 
charge may  have  been  less  at  times  when  ice  was  present). 

1903-1915:  Maximum  stage  recorded,  11.6  feet,  Bfay  11,  1910  (discharge,  14,800 
second-feet);  minimimi  flow  estimated  at  230  second-feet,  February  5  and  6, 
1914,  during  period  of  ice  effect. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  discharge  measurements,  observer's  notes,  and  records  of  precipitation 
and  temperature. 

Diversions. — ^Many  small  ditches  divert  for  irrigation  above  station. 

Regulation. — ^None. 

AocuRACT. — Stage-discharge  relation  changed  by  high  water  of  April  20  and  seriously 
affected  by  ice  December  15  to  February  15.  Results  fair  for  ice  season  and 
excellent  for  rest  of  year. 

Diteharge  meaturemerUa  of  Methow  River  at  Pateros,   Waah.^  dtaring  the  year  ending 

Sept.  SO,  1915. 


[SCadebyJ. 

T.Hart8on.J 

Date. 

hd^t. 

Dfa- 
charg«. 

Date. 

bel^ 

Dis- 
charge. 

TAn.?0 

Feet. 
4.08 
4.46 

8ec.-ft. 
513 
493 

Inv^  7. 

FtH. 
6.98 
6.85 

8ec.-fL 
3.360 

Feb.  2 

3 

3,290 
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SUKPACE  WATER  SUPPLY,  1915,  PABT  Xn — ^A. 


DaUy  dMiarge,  in  second-feety  of  Methow  River  at  PateroSy  TfM.,  for  the  year  endiM 

Sept.  SOy  1915. 


Dftjr. 


Oct. 


Nov. 


Dm. 


Feb. 


Kar. 


Apr. 


May. 


Jane.    Jnlj. 


An«. 


8«pt 


1. 

a. 

9. 
4. 

5. 

e. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
2S. 

28. 

27. 
28. 
29. 
80. 
81. 


652 
690 
620 
500 

500 
560 
560 
560 
500 

680 

690 
620 
620 
620 

620 
620 
755 
830 
792 

792 
755 
765 
720 
720 

720 
720 
720 
720 
720 
755 


830 

755 

870 

755 

990 

720 

950 

720 

990 

720 

990 

685 

960 

686 

910 

685 

910 

652 

870 

500 

880 

478 

870 

404 

.....•• 

870 

883 

792 
755 

755 

860 

755 

382 

755 

.....*. 

360 

755 

360 

755 

360 

702 

860 

792 

360 

755 

860 

755 

382 

755 

882 

755 

860 

755 

360 

792 

360 

792 
755 

360 
360 
860 
382 
382 


860 
360 
383 
382 

382 
383 

883 
383 
404 

438 
453 
453 

478 
478 

504 
560 
560 
685 
730 

730 
730 
755 
793 
830 
830 


870 
1,060 
1,540 
1,750 
1,750 

1,750 
1,750 
1,860 
1  800 
1,750 

1,750 
1,860 
3,100 
3,100 
3,330 

3,360 
3,780 
8,580 
4,500 
4,900 

4,500 
8,760 
3,400 
3,080 
2,930 

2,900 
3,780 
3,930 
3,080 
3,060 


3,780 
3,640 
3,500 
2,500 
2,500 

2,640 
3,340 
4,120 
4,500 
4,900 

4,800 
3,760 
3,400 
3,760 
3,400 

3,340 
3,980 
3,080 
3,400 
3,400 

3,580 
3,760 
3,760 
8,940 
4,300 

3,040 
3,760 
4,500 
4,500 
4,120 
3,760 


3,580 
3,400 
8,080 
3,080 
3,680 

4,500 
4,700 
4,130 
3,580 
3,240 

J?S 
3,780 
2,780 
2,930 

2,780 
2,640 
3,500 
3,230 

3,330 
3,100 
3,100 
3,100 
3,330 

3,100 
1,860 
1,640 
1,540 
1,540 


1,640 
1,640 
1,640 
1,750 
1,760 

1,750 
1,640 
1,640 
1,440 
1)350 

1,960 
1,130 
1,080 
1,040 
1,040 

1,040 
997 
968 
930 


848 
814 
781 
781 
750 

760 
848 
884 
958 
997 
958 


968 
997 
920 
884 

814 

781 
7S0 
719 


636 
609 
609 

584 

560 

660 
660 
660 
6S8 
516 

515 
516 
515 
515 
494 

474 
474 
474 
456 
456 


4S7 
417 
427 

427 
427 

427 

m 

427 

m 

490 

49) 
49) 
49) 
49) 
49) 

430 
427 
49) 
49) 
401 

403 

403 

m 
m 


2ffi 

372 


NOTB.— Discharge  aseertained  as  foOows:  Oct.  1  to  Apr.  30,  from  a  ratine  carve  weQ  defined  hetwwo 
800  and  5,000  second-feet;  Apr.  31  to  Sept.  30  from  a  rating  carve  well  defined  between  350  and  8.000  second- 
(bet.  Discharge  estimated,  because  of  ice,  from  observer's  notes  and  records  of  precipitation  and  ten- 
peratore,  Dec.  14-31,  370  second-feet:  Dec.  33-31,  405  second-feet:  Jan.  1-10,  435  second-feet:  Jan.  11-20, 
396  seeood4Mt;  Jaa.  31-31, 880  seoond-feet;  Feb.  1-10, 446  saoond-feat;  Feb,  11-16, 366  seoond^set. 

Jionthly  ditcharge  of  Jiethow  River  at  Paterae,  Wash,  y  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-fiMt. 


T>f^^T<Tnnm-    If^ninmm,       MeaXL 


Ron-off 
(totolin 
acre-feet). 


Aoco- 
racy. 


Ootober... 
November.. 
December.. 
January.... 
February.., 
March 

i^:::::: 

June 

July. 


830 
990 
765 


Augost 

3eptember.. 


830 
4,900 
4,900 
4,700 
1,750 
997 
437 


The  year. 


4,900  |. 


660 
755 


360 
870 
3,500 
1,540 
750 
456 
373 


671 

838 

403 

406 

394 

503 

3,550 

3,680 

3,790 

1,160 

621 

416 


1,300 


41,300 
49,300 
30,300 
34,800 
31,900 
30,900 
163,000 
220,000 
166,000 
70,700 
88,300 
34,800 


870,000 


BTXHSKnr  BIVXB  AT  BTZHSKDr,  WABB. 

Locution.— In  the  SW.  }  see.  26,  T.  33  N.,  R.  17  E.,  one-fourth  mile  below  Boulder 
Greek,  a  mile  above  Steheldn,  in  Chelan  County,  and  1}  miles  above  Lake  Chelan. 

Drainage  abba.— 368  square  miles  (measured  on  Chelan  National  Forest  and  topo- 
graphic maps). 
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RacoRDs  ATAiLABLB.— Deeember  6, 1910,  to  October  31, 1915,  when  staitilon  was  cUi- 
contmued. 

(zAOJB. — ^Inclined  and  vertical  staff  on  left  bank  one-loiirtb  mile  below  Boulder  Oe^; 
read  to  huDdredths  once  daily  by  Mra.  F.  W.  Merritt.  Prior  to  August  19, 1911, 
the  statiou  was  at  tbe  pipe-line  trestle  of  Hotel  Field  at  St^ekin . 

DiscBABGB  MBASURBMEXTS. — Made  from  cable  50  feet  below  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  small  boulders;  practically  permanent. 
Banks  low  and  subject  to  overflow  at  extremely  high  stages.  Zero  flow  would  occur 
at  gi^hei^t  —1.2  feet  d:0.2  foot,  as  determined  September  17, 1914. 

Extremes  qf  discharge. — Maximum  stage  recorded  during  year,  3.82  feet  at  5  p.  m. 
May  9  (discharge,  3,350  second-feet) ;  minimum  discharge  estimated  at  154  second- 
feet  January  28,  during  ice  season. 

1910-1915:  Maximum  stage  recorded,  6.0  feet  June  12, 1911  (discharge,  11,400 
second-feet);  minimum  discharge  estimated  at  150  second-feet  March  10, 1911, 
from  gage  reading  of  doubtful  accuracy  and  observer's  statement  that  river  fell  to 
a  very  low  stage. 

Winter  flow.— Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  observer's  notes  and  records  of  precipitation  and  temperature. 

AccuRACT.--Stage-dischaige  relation  pennanent,  affected  by  ice  for  short  periods. 
Results  excelloit  except  during  ice  season. 

Diiduxrge  meanaremenU  cf  Stehekin  River  at  StehtHn^  Wtuih,^  during  1910-1915. 


Date. 

Medeby- 

beii^t. 

Dl8- 

cherge. 

Date. 

Hade  by— 

iSS^t. 

Dis- 
charge. 

19ia 
Dec     7 

F.C.Ebert 

ai.oo 

1.75 
.08 

.43 

3.57 
8.08 
1.01 

305 
2,000 
8,540 

463 

1018. 
Sept.  36 

1014. 
ioly     4 

Sept.  17 

1015. 
rtme    5 
6 
Oct.     0 

F.B.  Storey 

1.10 

4.30 

4.18 

.86 

8.08 

8.88 

.57 

*•"& 

1911. 
Aug.  15 
Sept.  38 

1913. 
Feb.    7 

O.L.P»i1cer 

C.  0,  Brown 

410 

R.C.Pleree 

do 

do 

J.  T.HartsoD 

June    4 

R.C.  Fierce 

3,370 

3,688 

300 

5 

do 

do 

8«pt.l9 

O.L.  Parker 

do 

a  Original  gage. 

NoTB.~Oage  heights  of  measorements  have  been  corrected  to  datum,  on  basis  of  levels,  since  prrdonsly 
published. 

Daily  discharge,  in  aeeond-feet,  of  Stehehin  River  at  Stehekin,  Waeh,,  from  May  /,  1914, 

to  Oct,  31, 1915. 


Day. 


Itoy. 


Jane. 


Joly. 


Aug. 


Sept. 


Day. 


May. 


June. 


Jtdy. 


A«. 


Sept. 


1914. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


3,480 
4,110 
8;870 
8,630 
8,880 

8,140 
3,000 
3,770 
3;  770 
8,040 

8,150 
8,250 
8,360 
8,470 
8,680 


4,380 
6,330 
5,420 
8,630 
8,470 

8,040 
8,470 
8,330 
8,040 
3,330 

3,040 
8,470 
8,470 
4,110 
5,030 


4,640 
4,380 
5,020 
8,940 
8,180 

8,040 
3,770 
8,180 
8,040 
3,770 

3.040 
8,180 
8,180 
3,000 
3,770 


1,600 
1,500 
1,500 
1,500 
1,600 

1,400 
1,220 
1,010 
1,050 
1,220 

1,310 
1,400 
1,310 
1,400 
1,400 


782 
782 
770 
757 
745 

710 
782 
605 
510 
572 

540 
452 
425 
308 
806 


1914. 

16 

17 

18 

10 

20 

31 

33 

33 

34 

35 

36 

37 

38 

30 

80 

81 


3,680 
3,700 
3,000 
4,000 
4,110 

4,830 
4,830 
5,620 
5,220 
4.110 

3,330 
3,770 
3,510 
3,510 


6,030 
6,020 
5,330 
4,110 
8,470 

3,770 
3,370 
3,030 
3,030 
3,270 

iTo 

<;640 
a,  040 


3  6101  3,040 
3>' 


3,510 
3,510 
3,640 
3,770 
3,370 

1,600 
1)500 
1,600 
1,600 
i,600 


1130 
1050 
lOlO 
1050 
1220 

1220 
1 010 
,010 
,010 
1,010 


1,500  1,010 
1,500  970 
1,400  1 1,060 
1,400  1,010 
1,400.  033 
1,600       783 


888 
640 
745 
640 

540 
605 
605 

675 
745 

1,330 
783 
640 
573 
640 
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SURFACE  WATBB  SUPPLY,  1916,  ?ABT  Xn — A. 


Daily  dUcharge,  in  teeond-feet,  of  Suhehin  River  at  SteheHn,  Wa$h.,fran  May  1, 1914t 
to  Oct.  Sin  iW5— Continued. 


Day. 


1914-15. 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 


Oct. 


572 
540 
480 
452 
425 

398 
898 
870 
452 
510 

425 
480 
510 
540 
510 

700 
1,010 
805 
896 
745 

640 
606 

605 
572 
540 

540 
540 
572 
572 
895 
820 


Nov. 


1,220 
1,220 
1,310 
1,400 
1,310 

1,180 
1,010 


858 

1,050 
932 
895 
858 
782 

782 
710 
675 
710 
082 

896 
858 
820 
782 
782 

1,060 
932 
932 
895 
858 


Dec. 


782 
782 
745 
710 
675 

640 
640 
572 
572 
510 

480 
425 
398 


311 
311 
311 
311 


Jan. 


811 
806 
802 
275 
271 

271 
271 
267 
268 
267 

267 
247 
251 
285 
282 

232 
232 
232 
218 
200 

200 
188 
179 
162 
162 


Feb. 


194 
104 

204 
204 
204 
204 
204 

197 
194 
188 
176 
188 

188 
188 
182 
170 
176 

170 
182 
188 
104 
107 

104 
104 
104 


Mar. 


104 
197 
204 
200 
210 

210 
214 
218 


243 
251 
316 
845 

510 
452 
452 
480 
510 

572 

710 

1,010 

1,050 

970 

896 
858 
858 

895 
895 


Apr. 


1,220 
8,040 
8,040 
2,390 
2,270 

2,150 
1,700 
1,920 
1,700 
1,810 

1,920 
1,920 
^030 
1,810 
2,080 

2,150 
2,770 
3,040 
3,040 
2,770 

2,510 
2,150 
2,030 
1,810 
1,700 

1,810 
1,810 
1,810 
2,080 
1,810 


May. 


June. 


1,500 
1,500 
1,500 
1,700 
2,270 

2,640 
2,640 
8,090 
1,920 
1,700 

1,600 
1,400 
1,600 
1,700 
1,810 

2,090 
1,700 
1,500 
1,310 
1,310 

1,310 
1,400 
1,600 
1,810 
1,700 

1,600 
1,500 
1,400 
1,310 
1,400 


July. 


1,700 
1,920 
1,920 
2,030 
2,080 

1,810 
1,500 
1,600 
1,400 
1,180 

070 
1,060 

970 
1,060 


932 

895 

858 

1,060 

1,060 
1,070 
1,090 
1,110 
1,130 

1,220 
1,130 
1,220 
1,220 
1,400 
1,310 


Aug. 


1,220 
1,310 
1,400 
1,400 
1,280 

1,180 
1,060 
1,050 
1,050 
1,060 

1,060 
1,060 
1,060 
1,060 
1,180 

1,810 
1,400 
1,220 
1,810 
1,220 

1,500 
1,600 
1,500 
1,500 
1,180 

1,180 
1,220 
1,400 
1,400 
1,220 
1,180 


BtpL 


1,060 

1,060 

970 

782 

675 

540 
540 
572 
540 
480 

458 
898 
370 
820 
370 

370 
870 
425 
898 
425 

398 
425 
898 
898 


870 
845 
320 
811 
811 


Oot 


510 
4S3 
806 
811 
426 


271 
263 
2SS 
288 

8n 


296 
297 


806 

845 
806 
998 


970 
745 

788 

7n 
no 

710 


Nora.— DIseharae  May  1  to  Sept.  80, 1914,  revised  as  vahiee  pabllahed  in  Water-Siroply  Paper  302  were 
baled  on  incorrect  assumption  tnat  ga^  had  been  disturbed.  Discharge  asoertainea  from  rating  carve 
well  defined  between  150  and  5,000  second-feet.  May  8-6, 11-19,  Aug.  24.  Sept.  3. 4, 24,  Oct.  16, 1914:  Feb. 
7. 8,  July  22-24,  and  Aug.  5  and  12, 1915.  gage  not  read;  discharge  interi>olated.  Dtscharse  estimated  from 
observer's  notes  and  records  ol  piecipita^on  and  temperature,  Deo.  14-18,  385  second-fBet;  Dec  10-2L 
860  seoood4aet;  Dec  24-27, 326  seoond-itot;  Jan.  26-31, 160  seoood-itot;  Feb.  1-8, 180  seoood-feet. 


\ 


\ 
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MonOa^  diteharg^  ofSiMtin  River  at  StMkvn,  Wath.,  for  the  period  May  1, 1914,  to 

Oct.  SI,  1915. 

[Drainage  area,  368  square  mOes.] 


Discharge  in  second-feet. 

Run-off. 

MoQth. 

Maadmum. 

■w  ifititmrti , 

Mean. 

Per 
square 
mUe. 

Dmthin 

inches  on 

drainage 

area. 

Total  in 
aora-itot. 

Accu- 
racy. 

1914. 
May 

5,820 
6,230 
5,020 
1,600 
1,330 

'    8,480 

788 
808 

8,550 
3630 
3,590 
1,190 
036 

9.65 
9.86 
7.04 
3.23 
1.73 

11.13 
11.00 
8.12 
8.72 
1.93 

318,000 
316000 
189,000 
78:300 
87,800 

A. 

June 

A. 

July 

A. 

Aucuat 

A. 

September 

A. 

The  period 

704,000 

1914-15. 
October 

1,010 

1,400 

782 

311 

204 

1,050 

3,040 

3,320 

2,640 

2,030 

1,600 

1,060 

870 
675 

580 
946 
456 

336 

190 

499 

3,140 

1,880 

1,680 

1,270 

1,340 

492 

1.60 
3.57 
1.34 
.614 
.516 
1.86 
5.83 
5.14 
4.57 
3.45 
8.37 
1.34 

1.84 
2.87 
1.43 
.71 
.54 
1.67 
6.49 
6.93 
5.10 
8.98 
3.88 
1.50 

00 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
00 
00 
00 

A. 

A. 

I>ecember 

C. 

January...  ,     , 

B. 

FebniMT 

B. 

March... 

194 
1,220 
1  400 
1,310 

868 
1,060 

311 

A. 

April 

A. 

^::::::::::::::::::::::: 

A. 

June X 

A. 

July 

A. 

Ang^]^ ..... 

A. 

P^ptAHibfT 

A. 

The  year 

3,320 

971 

3.64 

85.84 

703,000 

1915. 
October 

070 

221 

433 

1.18 

1.36 

36,600 

A. 

lAXE   OHSLAV  AT  OHSLAV,  WASH. 

Location.— -In  sec.  13,  T.  27  N.,  R.  22  E.,  at  Forest  Service  boat  landing  at  Chelan, 
in  Chelan  County,  a  quarter  of  a  mile  above  highway  bridge  at  outlet. 

Drainage  area. — 951  square  miles. 

Records  available. — September  1  to  October  15,  1897;  January  1,  1898,  to  Decem- 
ber 31,  1899;  January  1  to  June  30,  1905;  December  5,  1910,  to  September  30, 
1915. 

Gage. — Vertical  staff  on  pile  at  landing  installed  December  6,  1910;  datum  1,076.15 
feet  above  sea  level.  1897-1899,  gage  was  at  Lakeside,  about  1  mile  west  of 
Chelan;  datum  1,070.18  feet  above  sea  level.  In  1905  gage  was  on  a  bent  of 
the  upper  bridge  at  Chelan;  elevation  of  datum  not  determined.  Observers, 
H.  M.  White,  0.  F.  Ericson,  and  W.  E.  Naylor. 

Extremes  of  stage. — Maximum  stage  recorded  during  year,  3.8  feet  at  8.30  a.  m. 
November  9,  16,  and  April  4;  minimum  stage  recorded,  2.85  feet  at  8.30  a.  m. 
February  15. 

1898-99  and  1911-1915:  Maximum  stage  recorded,  6.70  feet  at  9  a.  m.  June  9, 
1913;  minimum  stage  recorded,  6.60  feet  January  27-28,  and  December  2-5,  1898. 

Regulation. — ^The  height  of  water  in  the  lake  is  controlled  by  operation  of  gates  in 
the  dam  at  outlet. 

Cooperation. — Gage-height  record  since  December,  1910,  furnished  by  United 
States  Forest  Service. 
106921*'— 18— wsp  412 13 
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Daily  ga^hei^ht,  in  feet,  of  Lake  Chdan  at  Chelan,  Wash.,  for  the  year  ending  8epL  SO^ 

1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

8«pt. 

1 

3.14 

2.94 

2..... 

3.68 

3.22 

3 

3.10 

4.. 

3.33 

3.80 

5 

3.40 

3.75 

2.94 

3.48 

0 

7 

3.22 

S.1S 

8 

3.20 

3.00 

9 

3.80 

3.25 

10.^ 

3.40 

11 

3.18 



12 

3.30 

3.60 

3.45 

3.23 

13 

190 

14 

3.25 

16 

2.85 

3.00 

16 *... 

3.80 

3.23 

17 

3.28 

18 

3.06 

19 

3.50 

3.45 

3.50 

2.02 

20 

198 

21 

3.32 

22.. 

2.90 

3.10 



23 

3.78 

3.30 

24 

3.15 

25 

2.95 

26 

3.45 

3.45 

3.03 

27 

i% 

28 

3.32 

3.22 

29 

3.50 

30 

3.70 

3.45 

31 

3.10 

CHELAir  RIVER  AT  CHSLAV,  WASH. 

Location.— In  sec.  13,  T.  27  N.,  R.  22  E.,  at  lower  highway  bridge  in  town  of  Chelan, 
800  feet  below  the  flaahboard  dam  at  the  outlet  of  Chelan  Lake,  and  4  miles  north- 
west of  Chelan  Falls,  in  Chelan  County. 

Recobds  available.— November  6, 1903,  to  September  30, 1915. 

•Drainage  area. — 951  square  miles  (measured  on  topographic  maps). 

Gaqe. — ^Vertical  staff  gage;  read  once  daily  to  hundredths  October  1  to  December  3 
and  December  22  to  March  20,  by  H.  M.  White;  December  4-21  and  March  21  to 
May  4,  by  0.  F.  Ericson;  May  5  to  September  30,  by  W.  E.  Naylor.  Gage  is 
attached  to  fourth  bent  of  left  approach  to  lower  higfhway  bridge. 

Discharge  measurements. — ^Made  from  upper  highway  bridge  about  1,000  feet 
above  gage  or  by  wading  at  low  stages. 

Channel  and  control. — Control,  approximately  200  feet  below  the  gage,  is  well 
defined  and  consists  of  boulders  and  gravel,  likely  to  shift.  Banks  hig^i  and 
not  subject  to  overflow.  Channel  sharply  curved  100  feet  above  gage  but  prac- 
tically straight  for  some  distance  below. 

EzTREKss  OF  DISCHARGE. — ^Maxlmum  stage  recorded  during  year,  8.05  feet  at  8.30 
a.  m.  April  7  (discharge,  3,980  second-feet);  minimum  stage  recorded,  4.50  feet 
February  5, 12,  17, 18,  and  20-24  (discharge,  403  second-feet). 

1903-1915:  Maximum  stage  recorded,  10.7  feet  May  14,  1910  (discharge,  8,350 
second-feet,  revised  value);  minimum  stage  recorded,  4.35  feet  December  17, 
1910  (discharge,  245  second-feet). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — Several  ditches  divert  a  very  small  percentage  of  the  run-off  for  irriga- 
tion from  tributaries  of  Chelan  Lake. 
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Bbgulation. — ^A  flaahboard  dam  800  feet  above  the  gage  controla  the  lake  level  at 
low  water  for  navigation. 

Accuracy. — ^No  diurnal  fluctuation;  results  considered  excellent  except  for  short 
periods  when  repairs  or  adjustments  to  flaahboard  dam  cause  unnatural  fluctua- 
tion. 

CooPBKATioN. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Discharge  measuremenU  of  Chelan  River  at  Chelan^  Wash,^  during  the  year  ending  SepL 

SO,  1915. 


Date. 

HMleby- 

hej^t. 

Dis- 
charge. 

Date. 

Iffadeby- 

hei^t. 

Dis- 
charge. 

Ftb.    4 

J.T.  Hartson 

Fut, 
4.68 
4.65 

380 

June    3 
Aug.  10 

J.T.  Hartaon 

F€€t, 

7.33 
6w30 

*1;i&> 

4 

do 

C.  O,  Brown 

1.640 

Daily  diMtharge,  in  aeoond/eet,  of  Chelan  River  at  Chelan,  Wash,,  for  the  year  ending 

Sept.  SO,  1915, 


i>*y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

6. 

«. 
7. 
8. 
0. 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
30. 

21. 
22. 
23. 
34. 
25. 

26. 
27. 
28. 
30. 
80. 
81. 


818 
818 
786 
786 
786 

727 
727 
700 
673 
700 

714 
727 
727 
727 
727 

700 
766 
803 
850 
786 

860 
860 
886 
850 
834 

818 
818 
818 
818 
786 
020 


1,040 
1,160 
1,160 
1,280 
1^160 

1,810 
1  260 
1^360 
1  360 
l)360 

1,420 
1,430 
1,470 
1,360 
1,310 

1,260 
1,260 
1,260 
1,260 
1,360 

1,160 
1  160 
1  180 
1  260 
1,160 

1,160 
1  210 
1  280 
1  210 
1,160 


1,120 
990 
020 
850 
886 

850 
786 
786 
850 
860 

860 
727 
648 
673 
700 

727 
664 
602 
602 
648 
673 


648 
624 
613 
602 
668 

602 
670 
648 
602 
680 

658 

634 
679 
634 
603 

638 
638 
610 
610 
600 

500 
465 
465 

465 
466 


418 
418 
433 
433 
468 


482 
465 
433 
403 
403 

465 
442 
418 
433 
433 

418 
403 
433 
433 
438 

433 
403 
403 
403 
403 

403 
403 
408 
403 
418 

418 
433 
433 


433 
438 
433 
433 
433 

433 
433 
433 
433 
433 

433 
433 
449 
457 
466 

466 
600 
482 
600 

482 

620 
658 
608 
700 
727 

786 
818 
834 
850 
1,260 
1,310 


1,360 

3, 

,470 

» 

1460 

3 

!,870 

«; 

i;280 

3, 

1,900 

3» 

i,900 

3 

1,900 

3 

1,740 

3, 

{|680 

3) 

t,500 

8, 

1,430 

8 

580 

8 

1,430 

3 

»;360 

3; 

1,280 

3, 

I2W 

3 

1  430 

3 

1580 

3, 

^900 

3, 

J,  740 

3, 

1,900 

3 

1740 

3 

1740 

3, 

»;8ao 

3, 

L900 

3, 

1580 

8 

1580 

3, 

580 

3 

,680 

8 

3 

,280 
,280 
,290 
1,280 
1,130 

1,180 
,130 
1,280 
1,580 
1,580 

L580 
1,580 
1,740 
1,740 
1,580 

1,580 
1,430 
1,280 
1,280 
1,280 

1,280 
1,280 
1,280 
1,280 
1,280 

1,130 
1,130 
1,280 
,280 
,140 
L990 


2,990 
2,990 
2,850 
2,850 
2,720 

2,860 
2,990 
3,130 
3,130 
3,130 

2,990 
2,720 
2,720 
2  730 
2,460 

2,460 
2,460 
2,330 
2,330 
2,330 

2,330 
2,330 
2,330 
5,460 
2)460 

2,460 
2,400 
2,330 
21330 
2,330 


2,330 

2,330 

2,330 

2  400 

2;460 

2,460 

2460 

2  460 

2  460 

2,460 

2,400 

2  330 

2,300 

2,200 

2,070 

1,940 

1  830 

1,780 

1, 

1,700 

1,700 

1,680 

1  380 

1,360 

1,210 

i;240 

1,260 

1  260 

1  360 

1,360 

1,430 

i;420 

,440 
,470 
,470 
,470 
,470 

,470 
,580 
,520 
,470 
;470 

,470 
,680 
,580 
,470 
,470 

,470 
,680 
,680 
,470 
)260 

,310 
,340 
,360 
,420 
;470 

,700 
,700 
,700 
,760 
,820 
,700 


1,680 

1,470 

727 

727 

727 

727 
727 
727 
727 
624 

500 
482 
466 
466 
466 

465 
440 
465 
465 
466 

466 
466 
466 
449 
465 

482 

500 
449 
433 
418 


NoTE.'Diaoharge  ascertained  from  rating  curve  veU  defined  between  350  and  9,000  second-feet. 
" ated.  


not  read  on  Sunday;  discharge  interpolate 


Oage 


Discharge  values  subject  to  some  uncertaintyfor  the  follow- 


ing  days:  Mar.  29,  Apr.  3, 5,  and  Aug.  25,  when  flaahboards  were  removed  for  dam:  June  30,  Aug.  3,  and 
Sfpt.  3,  when  flashboards  were  iniffted  in  dam;  Aug.  10,  when  a  portion  of  dam  went  out;  Aug.  19  to  Sept. 


2,  when  the  dam  was  repaired. 
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McnihUf  diicharge  of  Chelan  River  at  Cheiany  Wash,,  for  the  pear  ending  Sept.  SO,  1916, 


Month. 


Discharge  in  seoond^Mt. 


lfit.Ttfnnm. 


Mlnimnm 


Mean. 


Rtuhoff 
(total  in 
acre-feet). 


Aeoo- 

TWCJ. 


October 

November 

December 

January 

February 

March... 

^;::::::::: 

June 

July 

August 

September 

The  year 


020 

1,470 

1,210 

<M8 

482 

1,310 

8;ooo 

8,740 
8,130 
2,4<X> 
1,820 
1,880 


673 

1,040 

002 

418 

403 

433 

1,360 

2,090 

2,330 

1,210 

1,260 

418 


783 

1,250 

003 

635 

423 
579 
3,410 
8,330 
2,630 
1,900 
1,620 
601 


48,100 
74,400 
65,500 
32,900 
28,500 
85,600 
203,000 
206,060 
156,000 
117,006 
93,500 
85,800 


3,900 


403 


1,490 


1,080,000 


EWriAT  RIVXB  AT  BITTIAT.  WABS. 

Location. — In  sec.  18,  T.  25  N.,  R.  21  E.,  one-eighth  mile  below  power  house  of  the 

Wenatchee  Valley  Gas  &  Electric  Co.,  threee-fourths  mile  above  Entiat,  in 

Chelan  County,  and  about  a  mile  above  mouth. 
Drain  AGE  arba. — 419  square  miles  (measured  on  topographic  map). 
Records  available. — October  5,  1910,  to  September  30,  1915. 
Qaoe. — Inclined  staff  on  left  bank  one-eighth  mile  below  power  house,  read  once 

daily  to  hundredths  by  L.  C.  Asher. 
Discharge  measurskents. — ^Made  from  private  bridge  200  feet  below  power  house 

or  by  wading. 
Channel  and  control. — Gravel  and  bowlders,  shifting  during  extremely  high  water. 

One  channel  at  all  stages.    Left  bank  high,  not  subject  to  overflow.    Ri^t 

bank  slopes  gradually. 
Extremes  op  discharge.— Maximum  stage  recorded  during  year,  3.00  feet  at  5  p.  m. 

April  20,  and  at  11  a.  m.  May  10  (discharge,  1,510  second-feet);  minimum  stage 

recorded,  0.78  foot  September  28-^  (discharge,  83  second-feet). 
1910-1915:  Maximum  stage  recorded,  4.4  feet  June  3-4,  1913  (discharge,  3,800 

second-feet);  minimum  flow  estimated  at  65  second-feet  February  7,  1914,  from 

temperature  record  and  observer's  notes  during  period  when  stage-discharge  rela- 
tion was  affected  by  ice. 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 

from  observer's  notes,  discharge  measurements,  and  records  of  precipitation  and 

temperature. 
Diversions. — ^Entiat  Irrigation  Co.'s  high-line  canal  (capacity  about  20  second-feet) 

diverts  above  the  gage. 
Regulation. — Flow  affected  somewhat  by  changes  in  load  when  the  power  plant  is  in 

operation. 
Accuracy. — Results  good  except  during  winter  season.    Some  diiunal  fluctuation 

at  extremely  low  water. 
Cooperation. — Gage-height  record  furnished  by  Wenatchee  Valley  Gas  it  Electric 

Co. 
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Ditdlm'gi  fMomrenunti  o/ErUiai  Eiver  at  Entiai,  Wuh.,  during  ths  yaer  ending  Sept,  30^ 

1915, 

[MudsbyJ.T.Hartioii.] 


Dftte. 

bei^t. 

Dii- 

Dftte. 

bei^ 

Dis- 

jan.as     

net. 

8.24 
LOO 

atc'ft 

106 

Feb.  6 

1.00 
2.04 

^•^U 

F*b.5 

June? 

1,070 

Dotty  diatharge,  in  eeeond-feet,  o/Entiat  River  at  Entiat,  Wash,,  for  the  year  ending  Sept. 

$0,1916. 


D»y. 

Oct. 

Nov. 

DM. 

Jftn. 

Ftb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

158 
158 
154 
154 
156 

158 
158 
158 
156 
146 

185 
161 
158 
158 
154 

156 
166 
179 
109 
199 

186 
185 
179 
179 
171 

158 
158 
158 
158 
171 
199 

215 
268 

2S0 
243 
288 

261 
264 
261 
253 
246 

242 

246 
238 
231 
205 

212 
218 
231 
228 
281 

238 
2S0 
281 
235 
281 

231 
235 
242 
250 
246 

246 
200 
246 
288 
281 

225 
228 
212 
196 
168 

134 
132 

144 

140 
151 
148 
146 

141 
137 
187 
132 
184 

134 
134 
134 
184 

106 
112 
116 
114 
112 

112 
112 
114 
114 
112 

112 
108 
106 
104 
106 

104 
108 
110 
108 
104 

106 
106 
110 
124 
120 

116 

116 
114 

112 
120 
128 
133 
138 

185 
185 
128 
128 
128 

138 
181 
131 
133 
156 

158 
166 
171 

m 

185 

193 
215 
231 
311 
200 

2S0 
253 
2S0 
253 
253 
253 

250 
446 
740 
660 
582 

620 
620 
620 
620 
583 

582 

700 
740 
740 
740 

870 

960 

1,290 

1,390 

1,510 

1,390 

1,270 

1,160 

960 

915 

870 
870 
870 
870 
825 

915 
915 
870 
870 
825 

780 

825 

870 

1,160 

i:510 

1,450 
1,270 
1,110 
1,010 
960 

915 
915 
870 
870 
915 

915 
015 
915 
960 
960 

870 

870 

960 

1,060 

1,060 

1,060 

915 
915 
870 
825 
870 

960 
1,110 
1,110 
1,110 
1,U0 

015 
620 
620 
620 
620 

620 
660 
660 
660 
660 

645 

511 
511 
545 
545 

446 

446 
415 
860 
860 

360 
888 
415 
545 
511 

511 
888 

836 
311 
808 

285 
246 
338 
225 
218 

199 
196 
185 
179 
179 

182 
185 
188 
185 
179 

182 
185 
357 
261 
257 
280 

246 
238 
231 
235 
225 

196 
188 
185 
185 
179 

171 
171 
158 
156 
156 

151 
154 
154 
156 
154 

148 
151 
148 
148 
148 

128 
128 
124 
128 
133 
183 

142 

2 

120 

S 

116 

4 

112 

5 

112 

5 

100 

7 

106 

$ 

104 

9 

106 

10 

104 

11 

102 

u 

100 

13 

102 

14 

97 

15 

95 

ISw 

98 

17 

90 

18   

90 

19 

m 

ao   

90 

21  

90 

22 

90 

23 

90 

21 

90 

2ft. 

88 

26 

88 

27 

81$ 

28 

88 

29 

88 

30 

88 

31 

NoTC^Discliarge  aaoartained  from  weH-daflned  rating  oumt.  Diaohann  estimated,  beoauae  of  ioe, 
from  obaenrer's  notes,  records  of  precipitation  and  temperature,  and  one  discharge  measurement.  Dec 
13-31, 180  seoottd4eet;  Jan.  1-2,  and  4^  as  in  table;  Jan.  15-22, 125 second-feet;  Jan.  23-81,  UOseoond-Ceet; 
fM>.i-2,«iidl7,asintabla. 
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Monthly  dMiorge  of  Entiat  River  at  ErUial,  Woih^^for  the  year  ending  Sept,  SO,  1915. 


Month. 


Diaoharge  in  seoond-feet. 


VftTln^nm-    Mlnimilm         MaftA. 


Bnn^ff 
(total  in 
acre4Mt). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March... 

April 

May 

June 

July 

August 

September 

The  year 


199 

268 

250 

151 

124 

311 

1,510 

1,510 

1,110 

545 

246 

142 


146 
206 


104 
112 
250 
780 
860 
179 
124 
83 


167 
239 
161 
127 
111 
179 
840 
980 
704 
275 
168 
98.0 


10,300 
14,200 
9,900 
7,810 
6,160 
11,000 
60,000 
60,300 
41,900 
16,900 
10,300 
5,830 


1,510 


245,000 


WXVATOHEE  BIVEB  ITBAB  LXAVZHWOBTE,  WASH. 

Location. — In  the  SW.  J  sec.  12,  T.  26  N.,  R.  17  E.,  below  county  highway  bridge, 
half  a  mile  below  Beaver  Creek,  and  about  14  miles  north  of  Leavenworth,  in 
Chelan  County. 

Drainage  area. — 591  square  miles  (measured  on  topographic  maps). 

Records  available. — ^November  28,  1910,  to  September  30,  1915. 

Gaoe. — Since  September  6,  1913,  inclined  and  vertical  staff  on  left  bank  a  quarts 
of  a  mile  below  county  highway  bridge;  read  once  a  day  to  hundredths  by  Robot 
£.  Nickles.  From  November  28,  1910,  to  September  5,  1913,  a  vertical  staff 
15  feet  downstream  at  same  datum. 

Dischaboe  measurements. — ^Made  from  cable  three-eighths  of  a  mile  above  gage. 

Channel  and  control. — Stream  bed  composed  of  gravel  and  small  boulders, 
likely  to  shift  during  extreme  floods.  One  channel  at  all  stages;  banks  high  and 
not  subject  to  overflow.  Zero  flow  would  occur  at  gage  hei^t  1.5  feet  ±  0.2 
foot,  as  determined  February  8  and  October  3,  1915. 

Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  6.6  feet  at  7.30 
a.  m.  April  3  (discharge,  6,020  second-feet);  minimum  stage  recorded,  2.58  feet 
at  12  m.  September  29  (discharge,  316  second-feet). 

1910-1915:  Maximum  stage  recorded,  9.6  feet  at  6  p.  m.  June  3  and  at  8  a.  m. 
and  6  p.  m.  Jime  4, 1913  (discharge,  14,500  second-feet);  minimum  stage  recorded, 
September  29,  1915. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  December  17-30 
and  February  13-15;  flow  estimated  from  observer's  notes  and  records  of  pre- 
cipitation and  temperature. 

Diversions. — ^The  Wenatchee  Park  Land  A  Irrigation  Co.  diverted  a  mftTimiim  of 
approximately  10  second-feet  from  Chiwawa  Creek  for  short  periods  during  irri- 
gation season. 

Rbgitlation. — None.    Natural  storage  in  Lake  Wenatchee  8  miles  above  gage. 

Accuracy. — Results  excellent  for  periods  of  open  channel.  Practically  no  diurnal 
fluctuation. 

Cooperation. — Gage-height  record  furnished  by  Quincy  Valley  Irrigation  District. 
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Ditcharge  meamrements  of  Wenatchee  River  near  Leavemvorthf  Wash,,  during  the  year 

ending  Sept,  SO,  1915, 

[Made  by  J.  T.  Hartson.] 


I>ato. 

heigSt. 

Dla- 
charge. 

Feb.  8 

Ftet, 
2.78 
4.38 

441 

JtmelO  .. 

2,060 

Daily  discharge ,  .in  second-feet,  of  Wenatchee  River  near  Leavenworth,  Wash.,  for  the 

year  ending  Sept,  SO,  1915, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
2. 
3. 
4. 
6. 

«. 
7. 
8.. 
«.. 
10., 

11.. 
12.. 
13.. 
14., 
15.. 


745 
745 
745 
700 
745 


015 
575 
575 
615 

745 
745 
835 
835 
835 

858 

880 

1,180 

1,520 


'1« 

17 

18 

19 _  _ 

20 i;620 


1,400 
1,290 
1,180 
1,130 
1,080 

1,060 
1,080 
1,030 
980 
1,060 
1,460 


21. 
22. 
23. 
24. 
25. 


27. 
28.. 
20.. 

ao.. 

31.. 


2,270 
2,400 
3,610 
3,610 
3,610 

3.280 
2,680 
2,540 
2.340 
2,140 

2,140 
2,400 
2,270 
2,140 
1.880 

1,760 
1,640 
1,520 
2,680 
1,640 

2,010 
1,880 
1,760 
1,640 
1,640 

1,880 
2,010 
2,010 
1,880 
1,460 


1,640 
1,520 
1,460 
1,400 
1,340 

1,290 
1,240 
1,180 
1,080 
030 


790 
745 
790 
790 

700 
668 
615 
658 
615 

615 
658 
658 
700 
700 

700 
658 
658 
700 
658 
658 


615 
615 
575 

675 
575 
575 
555 
535 

535 
535 
535 
&35 
520 

49a 
482 
439 
419 
419 

391 
419 
426 
412 
391 

372 
360 
353 
372 
412 
460 


460 
460 
460 
460 
460 

456 
453 
446 
439 
432 

426 
412 
432 
432 
412 


412 
412 
412 
412 

412 
426 
419 
419 
426 

426 
422 
419 


432 
420 
426 
460 
460 

460 
460 
460 
468 
479 

490 
408 
512 
575 
930 

1,080 
1,030 
1,080 
1,080 
1,080 

1,180 
1.340 
1,760 
1,880 
2,010 

1,880 
1,760 
1,760 
1,760 
1,880 
1,760 


2,140 
4,140 
6,020 
5,540 
4,900 

4,140 
4,140 
3,780 
3,280 
3,120 

2,970 
3,070 
3,180 
3,280 
3,280 

3,280 
3,780 
4,320 
4,700 
4,900 

3,960 
3,780 
3,280 
2.970 
2,820 

2,820 
2,680 
2,820 
2,970 
2,820 


2,540 
2,400 
2,400 
2,400 
2,400 

2,540 
3,120 
8,610 
3,780 
3,960 

3,460 
2,970 
2,680 
2,680 
2,270 

2,270 
2,140 
2,270 
2,400 
2,270 

2,270 
2,270 
2,270 
2,200 
2,140 

2,140 
2,270 
2,970 
2,970 
2,540 
2,400 


1,400 
1,520 
1,640 
1,640 
1,640 

1,640 
1,460 
1,290 
1,240 
i;i80 

960 
930 
835 

835 
790 

790 
790 
745 
745 
790 

836 

930 
880 
880 
880 

880 
930 
930 
930 
880 
880 


930 
930 
882 
835 

790 

790 
790 
790 
745 
745 

745 
745 
745 
745 
745 

790 
745 
745 
745 
745 

745 
T90 
790 
790 
768 

745 
702 
658 
658 
658 
658 


575 
528 
520 
535 
576 

514 
453 
419 
419 
405 

385 

366 
347 
328 
328 

328 
353 
341 
385 
372 

878 
378 
398 
391 


360 
347 
322 
316 
316 


Note.— Dbofaarge  aaoertained  from  well-defined  rating  curve.  Discharge  estimated,  because  of  Ice,  from 
obMrver's  notes  and  records  of  precipitation  and  temperature,  Jan.  17-30  and  Feb.  13-15.  Gage  not  read; 
ditdiarge  Interpolated  as  foOows:  Oct.  6. 16,21;  Nov.  4, 9, 13;  Jan.  9, 13:  Feb.  4, 6, 18, 27;  Uor.2im,M;  Apr. 
12,13,»;  Maylir31,24;  June  23;  July  1,7;  Aug.  3, 25, 27;  Sept.  6  and  13. 
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MofUhlff  dUdtarge  of  WtmUehee  Rivtr  near  Leavenworth^  Watih.,f€r  the  yeaar  ending  SepL 

SO,  1916. 

prBinage  area,  Ml  sqoara  miles.] 


Month. 


Discharge  in  seoond-fset. 


Ifaxiinnni. 


Per 
square 


Run-off. 


Depth  in 
Inches  on 
drainage 


Total  in 
acre-teet. 


Aoeo- 
raoy. 


October 

November. 

December 

January 

February 

liaioh... 

,^:::::::::: 

June. 

July 

AU0ist 

September. 

The  year 


1,530 

8,610 

1,040 

•58 

460 

^010 

6,090 

8,960 

3,970 

1,640 

930 

675 


575 

1,620 

615 


896 

435 

8,140 

3,140 

1,130 

745 

658 

816 


940 

^S? 

888 

481 

481 

1,080 

3,630 

3,610 

1,860 

1,060 

764 

402 


1.61 

8.77 

1.61 

.831 

.729 

1.74 

6.14 

4.42 

8.15 

1.79 

1.39 

.680 


1.86 

4.31 

L74 

.96 

.76 

3.01 

6.85 

5.10 

8.51 

2.06 

1.40 

.76 


6,020 


316 


1,360 


2.30 


81.31 


66,400 
188,000 
64,900 

80,300 
38,900 
68,800 
316,000 
160,000 
111,000 
65,300 
47,000 
23,900 


987,000 


WXSTATCHBS  BIVEB  AT  DBYDSV,   WASH. 

Location.— In  the  SW.  J  sec.  26,  T.  24  N.,  R.  18  E.,  at  Wenatchee  Valley  Gas  <Sc  Elec- 
tric Co.'s  hydroelectric  plant,  one-fourth  mile  north  of  Dryden,  in  Chelan  Qoxmiy, 
a  mile  below  intake  of  Wenatchee  Valley  canal,  2  miles  below  Peshastin  Creek, 
and  4  miles  above  Cashmere. 

Drainaob  asea. — 1,200  square  miles  (measured  on  topographic  maps). 

Bbcords  ayailablb.— April  29,  1909  to  December  31,  1910  (gage  heights  only); 
October  1, 1911,  to  September  30,  1915.  Records  were  obtained  at  Cashmere, 
July  26,  1904  to  September  30, 1911. 

Qaoe. — ^Vertical  staff  attached  to  log  cribbing  at  upstream  side  of  tailrace;  read  twice 
daily  to  hundredths  by  Percy  Burrow. 

DucHAROE  KEASUREMENTS. — Made  fiom  highway  bridge  3  miles  below  gage. 

Channel  and  control. — Solid  rock  and  bowlders,  practically  permanent.  Left 
bank  high;  right  bank  slopes  gradually  and  is  moderately  high.  Channel  curved 
above  and  below  gage. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.2  feet  at  6  p.  m. 
April  3  (discharge,  9,880  second-feet);  minimum  stage  recorded,  —0.3  foot,  Sep- 
tember 14-16  (discharge,  470  second-feet).  Stage  may  have  been  lower  during 
September  17-30,  when  gage  was  not  read. 

1911  to  1915:  Maximum  stage  recorded,  8.8  feet  at  6  p.  m.  June  3,  and  at  6  a.  m. 
June  4, 1913  (discharge,  24,100  second-feet);  minimum  stage  recorded  September 
14-16, 1915. 

Winter  flow. — Stage-discharge  relation  usually  not  affected  by  ice. 

Diversions. — ^The  Wenatchee  Valley  canal  is  the  most  important  diversion  aboVe 
this  station.  Records  are  kept  on  this  canal  and  the  results  added  to  give  totil 
flow. 

Regulation. — A  small  amount  of  storage  in  the  mill  pond  at  Leavenworth. 

Accuracy. — Results  prior  to  slide  at  power  plant  July  3,  excellent;  for  July  and 
August,  good,  as  hydrographic  comparison  with  Wenatchee  River  near  Leaven- 
worth diows  practically  no  backwater  from  slide;  for  September,  fair. 

Cooperation. — Gage-height  record  furnished  by  Wenatchee  Valley  Gas  <Sc  Electric 
Co. 
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l>im!harg€fneaiurem£nt$o/WeiMieihe€R%v€ratDrf^^  Watlh,^  during  the  ffearmding  Sept, 

SO,  1915. 


I>*te. 

Hadebr- 

bS^t. 

cthBrge. 

Oct.    37 

LL.CoUier 

1.16 

.82 

3.06 

1,440 

Feb.     7 

X.  T.  fiartson '. 

704 

June    S 

do 

4.130 

Daily  diiciharge,  in  aecond-feet,  of  WenaUhee  River  at  Dryden,  Waeh.^for  the  year  ending 

Sept.  SO,  1915, 


Day. 


Oct 


Nov. 


Dae. 


Jan. 


Feb. 


kar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
3. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
13. 
». 

31. 
33. 
33. 
34. 
35. 

36. 
37. 
28. 
30. 
30. 
31. 


075 
075 

1,050 
076 

1,220 

780 
840 
840 
840 
840 

075 
1,050 
1,130 
1,220 
1,220 

1,220 
1,300 
1,600 
1,820 
1,940 

1,820 
1,710 
1,600 
1,500 
1,560 

1,400 
1,400 
1,400 
1,400 
1,500 
1,820 


3,190 
8,060 
5,480 
5,020 
5,020 

4,800 
3,760 
3,200 
3,030 
2,870 

2,710 
3,380 
3,570 
2,870 
3,400 

2,350 
2,110 
1,060 
1,850 
3,350 

3,870 
3,550 
2,400 
2,400 
2,350 

2,400 
2,710 
2,710 
2,400 
2,400 


2,110 
2,110 
1,960 
1,850 
1,850 

1,730 
1,610 
1,610 
1,500 
1,400 

1,200 
1,020 
1,020 
1,020 
1,110 

1,020 
040 
040 
040 
040 

040 

040 

040 

1,020 

1,020 

1,020 
1,020 
040 
040 
040 
040 


040 
040 


880 
880 
880 
880 
820 

820 
820 
820 
820 
820 

760 
760 
760 
760 
660 

660 
660 
620 
660 
660 

660 
660 
760 
880 
760 
760 


710 
660 
710 
700 
700 

700 
710 
710 
710 
710 

660 
660 
660 
660 
660 

660 
660 
660 
710 
660 

660 

710 
820 
710 
760 

760 
710 
760 


760 
710 
760 
820 
660 

710 
710 
760 
820 


820 

880 

1,110 

1,020 

1,200 

1,610 
1,610 
1,610 
1,610 
1,610 

1,730 
1,850 
2,400 
3,030 
3,380 

2,710 
2»250 
2,400 
2,550 
2,560 
2,550 


2,710 
6,430 
0,200 
8,560 
7,440 

6,430 
6,100 
5,710 
5,350 
4,560 

4,560 
5,250 
5,250 
5,020 
4,800 

5,020 
5,710 
6,930 
7,180 
7,440 

6,430 
5,480 
5,020 
4,360 
4,150 

4,150 
4,150 
8,050 
4,360 
4,150 


8,760 
8,570 
8,380 
8,380 
3,570 

8,760 
4,800 
5,480 
5,050 
6,100 

5,250 
4,580 
8,060 
3,760 
8,380 

3,200 
3,380 
3,380 
3,380 
3,380 

3,380 
3,380 
3,200 
3,200 
8,300 

3,060 
3,060 
4,800 
<560 
8,060 
3,570 


8,380 
3,200 
8,030 
3,030 
3,760 

4,150 
4,560 
4,150 
3,380 
2,870 

2,710 
2,400 
2,250 
2,400 
?,550 

2,710 
2,710 
2,550 
2,110 
1,980 

1,860 
1,850 
1,980 
2,110 
1,980 

1,980 
1,610 
1,200 
1,500 
1,610 


1,860 
2,110 
2,110 
2,250 
2,110 

3,110 
1,980 
1,850 
1,610 
1,500 

1,400 
1,200 
1,200 
1,200 
1,110 

1,020 

1,020 

1,020 

880 


040 
1,110 
1,110 
1,110 
1,200 

1,020 
1,000 
1,020 
1,110 
1,110 
1,020 


1,020 
1,020 
1,110 
1,020 
1,020 

040 
040 
880 
880 
820 

700 
880 
880 
880 
880 


040 
1,020 

040 
1,200 

040 

040 

1,020 

1,020 

040 

040 


820 
760 
820 


760 
760 
660 
620 
710 

660 
660 
660 
580 
560 

560 
560 
600 
470 
470 

470 


Note.— Diacfaaiee  ascertained  from  two  well-defined  rating  curves  applicable  Oct.  1  to  Nov.  3,  and  Nov. 
i  to  Sept  16.  Sept  17-30,  gage  not  read,  ai  channel  ooaditiooa  were  being  changed  whilerepaiiing  damage 
tojxywer  plant  caused  \}j  sude  of  July  3;  disohaneettimated  by  hydrographio  oomparisqjn  with  Weoatdiee 


River  near  Leavenwcrtb  at  510  seooad-feet 
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Combined  monthly  discharge  of  Wenatcnee  River  and  Wenatchee  Valley  iXinal  atDryden^ 
Wash,  f  for  the  year  ending  Sept,  SO,  1915. 


Month. 


Diaduurge  (seoond-feet). 


Combined. 


Maximiun.  Ml"* '""'"- 


River 
(mean). 


Oanal 
(mean). 


TMal 
(mean). 


Comhined 
mnKifl 
(total  In 

aare4Mt). 


Aoai> 
racy. 


October 

November 

December 

January 

February 

March... 

June 

July 

August 

September 

The  year. 


1,980 
5,480 
2,110 
040 
820 
3,380 
0,200 
6,300 
4,700 
2,250 
1,330 


824 

1,850 

940 

620 

660 

660 

2,710 

3,150 

1,320 

1,010 


1,290 

2,960 

1,240 

787 

705 

1,550 

5,530 

3,900 

2,590 

1,360 

931 

562 


36.2 
.0 
.0 
.0 
.0 
.0 
21.4 

113 

122 

104 

128 

102 


1,330 

2,960 

1,240 

787 

705 

1,550 

5,550 

4,010 

2,710 

1,460 

1,060 

664 


81,800 
176,000 
76,200 
48,400 
39,300 
05,300 
330,000 
247,000 
161,000 
89,800 
65,200 
39,500 


9,200 


1,050 


52.5 


2,000 


1,460,000 


WSHATOHSS  VAIXET  OAVAL  AT  DRTDBH,  WASH. 

Location.— In  sec.  26,  T.  24  N.,  R.  18  E,,  1,300  feet  below  the  Dryden  power  house, 

1)  miles  below  the  canal  intake,  and  directly  across  the  river  from  Dryden,  in 

Chelan  County. 
Records  ayailable. — Irrigation  seasons  since  June  10, 1911. 
Gaqe. — Since  April  29, 1915,  an  enameled  gage  section  read  twice  a  day  to  hundredth 

by  ditch  walker  of  the  Wenatchee  Valley  Gas  &  Electric  Co.    Gage  is  attached 

to  left  side  of  flume  1,300  feet  below  the  Dryden  power  house.     Prom  June  11, 

1910,  to  April  28, 1915,  a  vertical  staff,  300  feet  above  the  present  gage,  attached 

to  left  side  of  flume. 
Discharge  measurements. — Made  from  foot  plank  near  gage. 
Channel  and  control. — Control  is  a  section  of  flume  extending  some  distance  below 

gage  and  is  permanent  until  cross  section  or  slope  of  flume  is  changed. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  and  period  1911- 

1915,  2.85  feet  from  1  p.  m.  July  15  to.  July  17  (diachaige,  131  second-feet). 

No  flow  in  canal  from  3  p.  m.  October  31  to  7.30  a.  m.  April  12.   . 
Regulation. — Discharge  of  canal  is  regulated  by  controlling  waste  gates  above  gage. 

Canal  is  dry  during  nonirrigating  season. 
Accuracy. — Results  excellent;  control  permanent;  times  of  regulating  controlling 

gates  noted  in  gage-height  record. 
Cooperation.— <5age-height  record  furnished  by  Wenatchee  Valley  Gas  <&  Electric  Co. 

Discharged  measurements  of  Wenatchee  Valley  canal  at  Dryden,  Wash.,  during  the  ytax 

ending  Sept,  30,  1915, 


Date. 

Made  by- 

hdl^t. 

Db. 
chw 

Oct.   27 

I.  L.  CoUlor 

rut, 

1.90 
•2.65 

nr 

June    9 

J.  T.  Hartson 

118 

a  Refen  to  gage  installed  Apr.  99,1915.    Old  gage  xead  2.95  fset. 
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DaUff  diicharget  in  8econd-/eet,  of  WenaUhee  VaXUy  canal  at  Dryden,  Wash,,  for  the  year 

ending  Sept,  SO,  1915, 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

44 
44 
44 
41 
44 

44 
44 
44 
44 
44 

44 
44 

38 
35 
85 

35 
35 
35 
35 
36 

35 
85 

35 
35 
35 

27 
24 
24 
24 
24 
15 

io' 

15 
15 
15 

15 
15 
15 
15 
15 

29 
85 
85 
35 
35 

46 
61 
61 
77 
07 

07 
07 
9! 
07 
08 

103 
108 
112 
112 
112 

115 
118 
118 
118 
118 

118 
118 
118 
118 
118 

118 
118 
118 
118 
118 

118 
118 
118 
118 
118 
118 

118 
118 
118 
118 
118 

118 
118 
118 
118 
118 

110 
123 
123 
123 
123 

123 
123 
123 
123 
123 

123 
124 
124 
124 
124 

124 
124 
124 
124 
124 

124 
124 

40 
0 
0 

0 
82 
72 
01 
07 

07 
111 
118 
118 
124 

131 
131 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 
128 

128 

2 

128 

3 

127 

4 

122 

5 

124 

6 

124 

7 

124 

8 

124 

0 

124 

10 

115 

11 

115 

12 

*  115 

13 

07 

14 

07 

15 

07 

16 

07 

17 

85 

18 

85 

10 

85 

20 

85 

21 

85 

22 

85 

2S 

85 

24 

85 

25...  .  . 

85 

26 

85 

27 

85 

28 ..  . 

85 

20 

85 

30 

85 

31 

NoTB.— Discharse  ascertained  as  follows:  Oct.  1  to  Apr.  28,  from  latins  curve  well  defined  between  18 
and  140  aeoottd-lBet;  Apr.  20  to  Sept.  30,  from  rating  curve  well  defined  oetween  60  and  130  second-feet; 
Oct.  13,  26.  and  31,  Apr.  12,  21,  26,  and  29.  May  5,  6,  7,  and  11,  June  11  and  21.  July  3, 7, 8, 0, 12,  and  15, 
Sept.  8  and  4,  by  weij^ting  diaohaige  fmr  change  in  gate  openings. 

MorntMy  discharge  of  Wenatchee  Valley  canal  at  Dryden,  Wash,,  for  the  year  ending  Sept, 

SO,  1915, 


Month. 


Discharge  In  aeoond-feet. 


ifftTimiim.   Minimum.      Mean. 


Bun-off 
(total  in 
acre-leet). 


Accu- 
racy. 


October... 
April  12-30 

Janelll.... 

July 

August 

September. 


44 

07 
118 
124 
131 
128 
128 


15 
10 
07 

118 
0 

128 
85 


36.2 
83.7 

118 

122 

lOi 

128 

102 


2,280 
1,270 
6,060 
7,260 
6,400 
7,870 
6,070 


KEXOEBLTTS  LAKE  HEAR  XABTDT,  WA8K. 

Location. — ^At  outlet  of  lake,  1^  miles  northeast  of  Meadow  Greek  station  on  Chicago, 
Milwaukee  &  St.  Paul  Railway,  3}  miles  northwest  of  Martin,  in  Kittitas  County, 
9}  miles  northwest  of  Easton. 

Dbaimaob  abba. — 55  square  miles  (measured  on  topographic  maps). 

Rbcobds  avaziablb.— January  12, 1906,  to  September  30, 1915. 

Qaob.— Vertical  staff;  site  changed  frequently  during  1914  and  1915  to  avoid  inter- 
ference due  to  construction  of  new  dam;  read  to  hundredths  twice  daily  by  em- 
ployees of  United  States  Reclamation  Service.  Since  August  19,  1914,  gages 
havebeenset  to  sea-level  datum.  Prior  to  that  date  lero  of  gages  at  same  hei^t  as 
gate  till  in  temporary  crib  dam,  elevation  2,457  feet. 
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ExTBSMBS  OF  STORAQB .— Mftjrifinim  stago  lecorded  during  year,  2,455.76  October 
20-21  (storage,  40,080  acre-feet);  minimum  stage  recorded,  2,434.50  feet  May  5 
(storage,  11,970  acre-feet). 

1906-1915:  Maximum  stage  recorded,  2,471.38  feet  November  23, 1909  (storage, 
referred  to  gate  sill  of  new  reservoir,  62,910  acre-feet);  TwiTiimiim  stage,  2,434.50 
V   feet  May  5, 1915  (storage,  11,970  acre-feet). 

Storage. —Capacity  of  new  reservoir,  152,000  acre-feet;  elevation  gate  sill  and  spill- 
way crest  2,425  feet  and  2,515  feet,  respectively.  Storage  or  release  each  month 
used  for  determining  discharge,  without  storage,  for  gaging  station  below  dam 

Cooperation. — ComputaticMifl  of  storage  furnished  by  United  States  Reclamatioii 
Service. 

Storage f  in  acre-feei^  of  Keeeheha  Lake  near  Martin^  WaMh,,/or  the  year  ending  Sept  30, 

1915. 


Day. 


V: 

3.. 
4.. 
5.. 


6. 
7., 
8. 
©.. 
10., 

11.. 
12.. 
18.. 
14.. 
15., 

16.. 

17.. 
18.. 
19.. 
20., 

21.. 
22.. 
23.. 
24.. 
25.. 


26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


88,660 
88,550 
38,420 
38,300 
88,220 

38,120 
38,030 
87,910 
87,850 
37,020 

38,040 
38,240 
38,410 
38,480 
38,520 

38,570 
38,710 
89,010 
39,720 
40,080 

40,060 
39,670 
38,460 
37,770 
37,150 

86,740 
36,200 
35,740 


Nov. 


33,300 
33,840 
35,550 
35,180 
84,960 

34,570 
34,090 
33,740 
33,410 
83,140 

33,260 
33,470 
33,450 
33,220 
82,960 

82,660 
82,470 
82,310 
32,150 
32,310 

32,390 
32,340 
32,290 
82,260 
82,210 

82,030 
81,910 
81,800 


34,880^  81,590 
34,110  31,400 
33,600 


I 


Deo. 


31,220 
31,000 
80,880 
30,750 
80,650 

80,630 
30,470 
30,430 
30,340 
30,260 

80,220 
80,180 
30,140 
30,100 
80,100 

80,060 
80,040 
29,920 
29,960 
80,120 

80,260 
30,260 
30,150 
30,020 
29,990 

29,920 
29,830 
29,790 
20,750 
29,560 
20,150 


Jan. 


28,920 
28,650 
28,470 
28,300 
28,210 

28,170 
28,130 
28,100 
28,110 
28,110 

28,110 
28,110 
28,130 
28,150 
28,230 

28,170 
28,210 
28,110 
28,100 
28,070 

r,990 
27,990 
28,010 
27,990 
27,060 

27,940 
27,890 
27,800 
27,730 
27,560 
27,440 


Feb. 


27,360 
27,290 
27,260 
27,220 
27,260 

27,170 
27,100 
27,040 
27,010 
26,960 

26,080 
26,930 
26,920 
26,930 
26,900 


Mar. 


27,000 
27,010 
27,040 
27,060 
27,100 

27,120 
27,130 
27,140 
27,140 
27,170 

27,200 
27,220 
27,250 
27.400 
27,700 


26,900  28,250 
26,930'  28,370 


26,930 


26,930  27,580 
26,930  28,610 


26,030 
26,030 
26,930 
26,930 
36,960 

26,960 
26,960 
27,010 


28,550 


28,710 
28,800 
29,080 
29,460 
29,540 

27,120 
19,780 
16,470 
15,120 
14,200 
13,660 


Apr. 


13,710 
15,390 
16,380 
16,150 
15,400 

14,730 
14,300 
14,030 
13,710 
13,390 

13,210 
13,160 
13,240 
13,280 
13,140 

13,080 
13,220 
13,350 
13,520 
13,520 

13,340 
13,080 
12,830 
12,600 
12,480 

12,890 
12,340 
12,520 
12,330 
12,300 


May. 


Jane. 


12,250  17,170 

12,120  17,530  19,790 

12,08a  17,800  19,760 

12,0101  18,160  19,720 

U,070  18,460  19,690 


July, 


12,000 
12,120 
12,210 
12,300 
12,470 

12,600 
12,460 
12,400 
12,330 
12,260 

12,200 
12,180 
12,230 
12,300 
12,380 

12,460 
12,510 
12,500 
12,560 
12,820 

13,200 
13,710 
14,720 
15,490 
16,080 
16,520 


18.850 
19,110 
19,400 
19,660 
19,040 

20,150 
20,390 
20,670 
20,830 
20,730 

20,670 
20,490 
20,410 
20,330 
20,280 

20,230 
20,200 
20,140 
20,060 
20,000 

19,970 
19,970 
19,940 
19,030 
19,800 


19,840  10,400 

'  19,400 

19,350 
19,320 
19,320 


19,660 
19,630 
19.500 
19,570 
19,560 

10,530 
19,530 
19,520 
19,530 
19,530 

19,550 
19,680 
19,710 
19,680 
10,700 

19,670 
19,630 
19,580 
19,680 
19,530 

19,480 
19,450 
19,450 
19,450 
19,420 
19,420 


Aug. 


19,290 
19,270 
19,240 
19,230 
19,220 

19,190 
19,160 
19,150 
19,140 
19,120 

19,100 
19,090 
19,060 
19,060 
19,060 

19,060 
19,050 
19,030 
19,000 
19,020 

18,960 
18,980 
18,980 
18,900 
18,940 
18,080 


Sept. 


18,030 
18,030 
18,930 
18,990 
18^030 

18,030 
18,930 
19,000 
19,190 
19,200 

19,230 
19,220 
19,260 
10,320 
10,320 

1^,»0 

19,380 
10,41O 
10>41O 
19,410 

10,4SO 

19,450 
19,450 
19,450 
10,45O 

10,45O 
10,450 
10,420 
10,420 
10,43O 


YAKIMA  &IVS&  HSA&  MABTZV,  WASH. 

LooAfioN. — ^Below  dam  at  outlet  of  Keechelus  Lake,  IJ  miles  east  of  Meadow  Creek 
station  on  Chicago^  Milwaukee  &  St.  Paul  Railway,  3)  miles  northwest  of  Martin, 
in  Kittitas  County,  and  9}  miles  northwest  of  Easton. 

DmLiNAGB  ABBA. — 55  squaie  miles  (measured  on  topographic  maps). 

Rbcords  avaiiablb.— October  18  to  November  14,  1903;  January  28,  1904,  to  Sei>- 
tember  30, 1916. 

Gaobs.— Four  vertical  and  one  inclined  sta£f  used  after  September  11,  1914,  all  dif- 
fering in  datum  and  site  from  previous  gage;  frequent  changes  to  avoid  interfer* 
enceduetoconstruction  work  for  new  dam.  Only  twogages  at  same  site  and  datom. 
Stevens  water-stage  recorder  in  operation  January  25  to  March  26.  Gage  read  to 
hundredths  twice  daily  by  employees  of  United  States  Reclamation  Serrice. 
Gage  in  use  October  18  to  November  14, 1903.  on  right  bank  800  feet  below  crib 
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dam;  January  28, 1904,  to  October  7,  1912,  vertical  staff  on  right  bank,  75  feet 
above  previous  gage  and  at  a  datum  0.07  foot  lower;  previous  ^e  heights  cor- 
rected to  new  datum;  October  8,  1912,  to  September  11,  1914,  vertical  staff  on 
right  bank  anchored  to  bent  of  highway  bridge  at  same  site  and  datum  as  previous 

gage. 
DiscHAHGB  MBA8X7REMENTS. — Made  from  cable  1}  miles  below  dam  or  by  wading. 
Channel  and  control. — Gravel;  shifts  during  floods;  logs  and  brush  lodging  on 

riffle  control  below  gage  sometimes  affect  stage-discharge  relation. 
CxTBEMES  OF  DISCHARGE. — Gage  destroyed  March  26,  by  washing  out  of  temporary 

crib  dam.    Maximum  discharge,  7,370  second-feet   at  10.45  a.   m.  March  26, 

determined  horn,  hourly  gage  heights  of  lake  axirf&ce  and  estimated  natural  inflow 

to  lake;  minimuin  stage  recorded,  3.42  feet  June  1  (discharge  approximately,  1 

second-foot). 
1904-1915:  Maximum  discharge,  7,370  second-feet,  at  10.45  a.  m.  March  26, 

1915,  determined  as  described  above.    Gates  in  Keechelus  reservoir  dam  closed 

frequently,  resulting  in  practically  no  flow. 
Winter  flow. — Stage-discharge  relation  not  affected  by  ice.    Water  from  Keechelus 

reservoir  above  freezing  temperature. 
Diversions. — None. 
Regulation. — ^Flow  partly  controlled  by  storage  and  release  of  water  at  Keechelus 

reservoir.    Monthly  discharge,  without  storage,  determined  from  records  of  stage 

at  reservoir. 
Accuracy. — Results  for  April,  May,  and  July,  good;  for  remainder  of  year,  fair. 
Cooperation. — Records  of  discharge  and  measurements  furnished  by  United  States 

Reclamation  Service. 

Discharge  meaturemenU  of  Yahima  River  near  Martin,  Wash.,  during  the  year  ending 

Sept.  SO,  1915. 


Made  by— 

Oage  height  for  gage  in  use. 

Date. 

Oct.  1  to 
Dec  7. 

Dec.  8  to 
Mar.  25. 

Mar.  29  to 
July  19. 

July  20  to 
Sept.  30. 

Diwdiazge. 

Oct.     2 

F.  E.Moadey 

Feet, 
1.70 
1.60 
8.72 
8.06 
ol.lO 
al.06 

Feet. 

Feet. 

FteU 

8eo.-ft. 
165 

6 

Tuttle  and  Taylof 

127 

Nov.    5 

MoxleyandVanMaviin 

F.  E.  Moxley 

4.72 
4.06 
1.91 
1.87 

•      964 

13 

700 

Jan.    11 

Thoniaji  ^i?d  Rateton 

112 

Feb.     0 

F.  E.  Moxley 

89 

Mar.  28 

R.  I.  Thomas ,.  ,. 

7.44 
6.94 
6.49 
7.12 
7.01 
6.01 
6.00 
5.46 
5.20 
4.40 
5.00 
5.00 
»4.90 
4.50 
4.04 

1,560 

1,230 

879 

29 

do 

30 

do 

Apr.     2 

do 

1,350 

F.  E.  Moxley 

1.210 

10 

R.  L  Thivnas 

611 

13 

F.E.  Moxley 

576 

26 

R.  I.  Thomas                    ...  . 

391 

y^r   z 

Parlnr  and  Taylor ' 

206 

Thoiv^as  and  Ray . .           ...       1 

2.01 
2.63 
2.63 
a2.52 
a2.ll 
1.64 

72 

June  10 

F.  E.  Moxiey . . .' 

109 

16 

.  ..do         

:::::::::::::::::::::::: 

160 

18 

R.  I.  Tho'nas 

143 

July     7 
S^pt.30 

F.E.  Moxley      

82 

Moxlev  and  CaUand 

80 

«  Oage  height  determined  by  curve  of  relation. 


^  Observer's  gage  height  for  4  p.  m.  June  18. 
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SURFACE   WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  disduxrge^  in  aecond-feetf  of  Yakima  River  near  Martin,  Wash. ,  for  the  year  ending 

Sept.  SO,  191^. 


Day. 


Oct. 


Nov. 


Dec. 


JazL 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
2. 
3, 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20, 

21. 
22. 
23 
24 
26, 

26. 
27. 
28. 
29. 
30. 
81. 


200 
166 
165 
165 
165 

127 
136 
120 
112 
112 

120 
127 
127 
127 
127 

127 

136 
165 
256 
400 

420 
900 
660 
580 
500 

420 
440 
420 
705 
460 
420 


341 

360 

1,220 

1,110 

1,000 

950 
800 
620 
620 
500 


660 
715 
500 
511 


359 
290 
290 
350 

395 
395 
859 
414 
472 

452 
433 
452 
433 
395 


359 
324 


229 

243 
243 
203 
191 
180 

170 
161 
142 
134 
134 

126 
82 
15 
82 

103 

76 
161 
180 
191 
134 

184 
120 
151 
89 
103 
844 


344 
191 
111 
151 
134 

126 
111 
118 
118 
HI 

108 
103 
103 
HI 
103 

96 
76 
89 
89 
89 

82 
82 
82 
82 
76 

75 
71 
82 
180 
161 
142 


118 
111 
96 
126 
134 

126 
118 
103 
96 
89 

75 
72 
75 
74 
72 

71 
71 
72 
71 
70 

71 
70 
69 
71 
74 

75 
75 
76 


96 
96 
96 
118 
180 

276 
316 
330 
358 


373 
403 
499 
568 
604 

4,240 
2,990 
1,650 
1,210 
815 
090 


750 
1,280 
1,580 
1,420 
1,210 

1,080 
880 
815 
690 
605 


535 
580 
680 
535 

685 

680 
605 
630 
630 

605 
512 
445 
405 
370 

853 
335 
318 
318 
300 


265 


300 
300 
300 
318 

318 
818 
300 
279 
261 

244 
224 
208 

192 
190 

165 
163 
178 
181 
72 


3 
3 

4 
7 
20 

32 

36 

3 

3 

2 

2 
2 
2 

1 
185 

171 
150 
147 
139 
135 

129 
127 
123 
116 
113 

109 
100 
109 
106 
102 


43 
41 
41 
44 

48 


34 
43 
46 
49 

43 
41 
SO 
54 
66 

56 
56 

66 
66 
57 

66 
62 
63 
03 
64 

79 
S3 
81 
81 
81 


Nora.— Discharge  ascertained  from  six  rating  curves  not  well  defined,  applicable  as  follows:  Oct  1  to 
Nov.  12;  Nov.  13  to  Dec.  7:  Dec.  8  to  Mar.  25;  Mar.  29  to  May  12:  June  15  to  July  19;  and  July  20  to  Sept. 
30.  Mar.  26-28,  gages  washed  out.  discharged  determined  by  adding  flow  equivalent  to  released  stcrige 
and  estimated  natural  inflow  to  lake  on  these  days.  Flow  equivalent  to  storage  released  was  determined 
from  hourly  readings  of  lake  gage  during  interval.  Discharge  May  13  to  June  14,  ascntained  by  method 
devised  for  shifting  control. 


Monthly  discharge  of  Yakima  River  near  Martin^  Wash.,  for  year  ending  Sept.  SO,  2915. 

[Drainage  area,  55  square  miles.] 


Mooth. 


Observed  discharge 
(second-feet). 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


Stored. 


With- 
out 
storage. 


Discharge  with- 
out storage 
(socond-feet). 


Mean. 


Per 
square 


Run-off 
(depth 

in 
inches 

on 
drain- 
area). 


Accu- 
racy 

ofob- 

sorred 
dis- 

chaxck 


October , 

November 

December , 

January 

February , 

March 

April 

May 

June , 

July 

August 

September 

The  year 


900 

1,220 

359 

344 

134 

4,240 

1,580 

318 

185 

97 

67 

79 


112 

290 

15 

71 

69 

76 

300 

4 

1 

67 

43 

29 


294 

549 

172 

116 
86.5 

651 

667 

200 
73.3 
80.8 
52.9 
49.2 


18,100 
32,700 
10,600 
7,120 
4,800 
33,900 
39,700 
12,300 
4,360 
4,970 
8,250 
2,930 


-  6,290 

-  2,200 

-  2,250 

-  1,720 

-  425 
-13,400 

-  1,3C0 
+  4,220 
+  3,370 

-  468 

-  494 
+   494 


12,800 
30,500 
8,350 
5,400 
4,380 
20,500 
38,300 
1G.500 
7,730 
4,600 
2,760 
3,420 


208 

513 

136 
87.8 
78.9 

333 

644 

268 

130 
73.2 
44.9 
57.5 


3.78 
9.33 
2.47 
1.60 
1.43 
6.05 
1L71 
4.87 
2.36 
1.38 
.83 
L06 


4.36 

ia41 

2.85 

L84 

1.49 

6.06 

13.07 

5.62 

2.63 

L53 

.94 

1.17 


4,240 


1      241       175,000  -19,500  155,000 


214 


8.89 


62.89 
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YAKDIA  &IVXB  AT  BA8T0V.  WA8K. 

Location. — ^In  sec.  11,  T.  20  N.,  R.  13  E.,  at  highway  bridge  one-fourth  mile  north- 
west of  Easton,  in  Kittitas  County,  1)  miles  below  Kachees  River. 

Drainagb  abba.— ^184  square  miles  (measured  on  topographic  maps). 

Records  availablb.— May  12  to  November  28,  1904;  February  5, 1910,  to  October 
9, 1915,  when  station  was  discontinued. 

Qaob. — ^After  October  12, 1914,  a  vertical  and  inclined  staff  on  left  bank  20  feet  above 
highway  bridge;  read  to  himdredths  once  a  day  by  H.  Robertson,  before  March  1 ; 
H.  B.  Battenfield  after  March  1.  From  May  12  to  November  28, 1904,  a  vertical 
staff  on  left  bank  20  feet  below  highway  bridge,  datum  in  respect  to  present  gage 
not  known.  February  5  to  June  21, 1910,  a  vertical  staff  on  right  bank  on  center 
pile  of  support  for  bridge  approach,  at  datum  0.98  foot  higher  than  present  gage. 
June  22,  1910,  to  July  28,  1914,  a  chain  gage  on  upstream  side  of  bridge,  same 
datum  as  previous  gage.  July  29  to  October  11, 1914,  a  vertical  staff  on  left  down- 
stream caisson  of  bridge,  same  datum  as  previous  two  gages,  but  0.98  foot  higher 
than  present  gage. 

DiscHAKQB  HBASURBMBNTS.^Biade  from  highway  bridge  or  by  wading. 

Channel  and  contbol. — Gravel;  shifts  at  high  stages.  Low-water  control  formed 
by  gravel  riffle  30  feet  below  bridge;  high-water  control  formed  by  section  of 
stream  bed  extending  considerable  distance  downstream.  One  channel  -at  all 
stages.  Zero  flow  would  occur  at  gage  height  of  about  0.4  foot,  as  determined 
September  29, 1915. 

EzTRBMBS  OF  DISCHARGE.— Mazimum  stage  recorded  October  1,  1914,  to  October  9, 
1915,  7.18  feet  at  7  p.  m.  March  26  (discharge,  7,280  second-feet);  minimiim  dis- 
charge, 38  second-feet  September  30,  estimated  from  summation  of  flow  for  Yakima 
River  near  Martin,  Wash.,  Eachess  River  near  Easton,  Wash.,  and  Cabin  Greek. 
1904;  1910-1915:  Maximum  stage  recorded  on  March  26,  1915;  minimum  flow 
estimated  at  25  second-feet,  September  22,  1913,  when  gates  of  Keechelus  and 
Eachess  reservoirs  were  closed. 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  determined 
from  discharge  measurements,  observer's  notes,  and  records  of  temperature  at 
Eachess  reservoir. 

Diversions. — None. 

Regulation. — ^Flow  partly  regulated  by  storage  and  release  of  water  at  Eeechelus  and 
Eachess  reservoirs.  Monthly  discharge,  without  storage,  determined  from  records 
of  stage  at  reservoirs. 

AocuRACY. — Observer's  record  only  fairly  reliable.  Results  good  prior  to  March  flood , 
except  when  stage-discharge  relation  was  affected  by  ice  (January  19  to  Febru- 
ary 1),  and  excellent  for  remainder  of  year,  except  for  extremely  low  water. 

Cooperation. — Records  of  discharge  and  measurements  furnished  by  United  States 
Reclamation  Service. 
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SUBFACE   WATBB  SUPPLY.  1915,  PAKT  XH — ^A. 


Discharge  meaguremerUs  of  Tahima  River  at  Buton,  Wash. ,  from  Oct.  i,  1914y  to  Oct,  9, 

1915. 


Date. 

Madeby- 

hei^t. 

Dis- 
dharge. 

Date. 

Made  by— 

heJ^. 

Di»- 

charce. 

1014. 
Oct.     2 

F.E.lCoadey 

Feet, 
2.31 
1.87 

a2.ao 
1.50 
1.67 
7.02 
6.65 
3.87 

146 

106 

124 

156 

6,960 

4,000 

1,660 

1015. 
Aw.  14 
May    4 
JmM  15 
15 
Jnly    2 

Sept.  29 
Oct.     7 

F.K.Moxki 

Taylor  and  Parker 

F.E.Moxley 

2.60 
2.06 
2.83 
1.91 
2.90 
2.80 
1.10 
1.49 

*-1fe 

7 
1915w 

Taylor  and  TaUIe 

F.  £.  Mozley 

41S 
609 

do 

f!fti)*n4  and  Moxlcy. ... 
do 

341 

28 

do 

do 

Paul  Taylor 

1,110 

1,000 

48 

27 
Apr.    6 

do 

F.E.Moxley 

151 

a  Stage-discharge  relatlcm  affected  by  ice. 

Daily  dUcharge,  in  swmd-fut^  of  Tahma  River  at  Eaetorif  Wath.^from  Oct.  i,  1914,  to 

Oct.  9, 1915, 


Day. 

Oct. 

Nov. 

Dec. 

7an. 

Feb. 

M^. 

Apr. 

May. 

Jonew 

July. 

Aug. 

Sept. 

Oct. 

1 

586 

578 
578 
180 
180 

142 
147 
578 
547 
404 

404 
458 
441 
406 
378 

865 
379 
354 

447 
516 

516 
354 
997 
851 
643 

643 
404 
458 
780 
643 
643 

643 

710 

1,600 

1320 

1,240 

1,150 

1,070 

921 

921 

779 

981 
995 
1,070 
958 
849 

779 
711 
646 
646 
711 

711 
711 
745 
745 
745 

745 
745 
779 
770 
779 

646 
646 
615 
584 
525 

525 
525 
525 
416 
275 

284 
211 
106 
234 
276 

234 
204 
180 
168 
310 

843 

366 
866 
366 
866 

366 
310 
234 
211 
211 
275 

366 

310 
310 
234 
226 

226 
161 
154 
154 
141 

141 
135 

135 
135 
138 

116 
116 
116 
114 
112 

111 
110 

109 
108 
107 

106 
105 
140 
194 
175 
152 

180 
128 
122 
128 
128 

128 
128 
122 
122 
116 

110 
104 
98 
98 
98 

110 
104 
98 
93 
93 

93 
93 
93 
93 
93 

96 
98 
98 

98 
110 
122 
128 
128 

128 
128 
128 
141 
148 

154 
161 
161 
196 
366 

416 
442 
469 
491 
469 

625 
584 
615 
711 
711 

8,240 
4,010 
2,000 
1580 
1200 
1,020 

1,U0 
1780 
2,670 
2  100 
1,780 

1,480 
1,380 
1,200 
1,060 
976 

980 

ss 

980 
885 

840 
885 

930 
975 
980 

885 

840 
707 
795 
840 

080 
585 

548 
511 
511 

477 
443 
487 
418 
406 

406 
406 
406 
406 
412 

418 
406 
418 
870 
847 

815 
825 
294 
269 
265 

256 
246 
246 
274 
174 

124 

113 
154 
130 
110 
113 

108 
102 
97 
03 
87 

97 
100 
98 
77 
72 

72 

72 

310 

806 

443 

586 
585 

750 
750 
750 

750 

895 

1,110 

1,110 

ijuo 

1,110 
1  110 
1,110 
1,110 
1,110 

1,110 
1,110 
1,110 
1,110 
1,110 

1,110 

1,020 

990 

980 

080 

976 

975 

1,080 

1,020 

1,020 

1,020 

1,020 

966 

965 

1,020 

1,020 

1,020 

930 

885 

885 

885 

840 
840 
750 
750 
707 

680 
585 

648 
611 

477 

431 
406 
870 
847 
886 

825 
826 
315 
315 
806 

800 

315 
284 
274 
266 

237 
238 
220 
212 
204 

196 
188 
174 
168 
157 
148 

142 

186 
180 

175 

106 
M» 
106 
119 
108 

105 
97 
103 
100 
97 

97 
05 
92 

87 
87 

84 
83 
82 
80 

77 

74 
119 
44 
48 
SS 

41 

2 

83 

a 

lOS 

4 

113 

5 

119 
119 

6 

7 

148 

8 

142 

0 

139 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

90 

21 

1 

22 

... 

23 



24 

25 

26 

27 

28 

29 

80 

31 

Note.— Discharge  determined  as  follows:  Oct.  1  to  Noy.  3, 1914,  and  Nov.  4  to  Mar.  25, 1915,  from  two 
rating  cmres,  neither  of  which  is  welldeflned;  Jan.  19  to  Feb.  1, 1915,  estimated,  because  of  ice,  ttom  ob- 
server's notes,  current-meter  measurements,  and  records  of  temperature  and  precipitation;  Mar.  26  to  Oct .  9^ 
1915,  from  a  well-deflned  rating  curve.  For  record  of  daily  discharge  Sept.  20-30, 1914.  published  In  Wator. 
Supply  Paper  392,  page  145,  tne  following  figures  (obtabied  by  indirect  method  for  shUting  control)  shooki 
"'  itedj 


be  substitul 

8ee.'ft. 

8ept.20 m 

21 668 

22 625 


Sec-ft. 

Sept.  23 619 

24 554 

25 548 


5ec./f. 

Sept.  26 543 

27 605 

28. 666 


Sept.  29.. 
30. 


...  586 
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Monthly  discharge  of  Yakima  River  at  EasUm,  Wash.  ^  for  the  period  Sept.  1, 1914f  to  Sept. 

30,  1915. 

(Drainage  area,  184  sqtiare  miles.) 


Month. 


Oboerred  discharge 
(second-feet). 


Maxi- 
mum. 


Mini- 


Mean. 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


8tored.a 


With- 
out 
storage. 


Discharge  with- 
out storage 
(seoond-feet). 


Run-off 
(depth 

in 
inches 


Per 
square 
mile. 


on 

drain- 
age 

area). 


Accu- 
racv 
of  ob- 
served 
dis- 
charge. 


1014. 
September 

1914-15. 

October 

November 

December 

January 

February 

March 

ApriL 

May 

June 

July 

August 

September 

Thejrear. 


090 


423 


41,200 


-34,200 


7,000 


118 


a041 


0.72 


997 

1,600 

046 

366 

130 

4,010 

2,570 

477 

1,110 

1,110 

630 

142 


142 
643 
168 
105 
93 
08 
511 
113 
72 
707 
148 


484 
871 
354 
160 
108 
670 
1,060 
309 
536 
968 
316 
97.8 


29,700 
51,800 
21,800 
9,850 
5,980 
41,200 
63,000 
19,000 
31,900 
59,500 
19.400 
5,820 


-12,700 
+  6,880 

-  5,000 
+  2,300 
+  4,750 

-  1,400 
+30,600 
+20,200 
-12,700 
-48,700 
-16,100 

-  1,670 


17,000 
58,700 
16,800 
12,200 
10,700 
39,800 
93,600 
39,200 
19,200 
10,800 
3,300 
4,150 


276 

1.50 

966 

5.36 

273 

1.48 

198 

1.06 

193 

1.05 

047 

3.52 

570 

8.53 

638 

3.47 

323 

1.76 

176 

.967 

53.7 

.292 

69.7 

.379 

1.73 
5.98 
1.71 
1.24 
1.09 
4.06 
9.52 
4.00 
1.96 
1.10 
.34 
.42 


4,010 


38 


496 


359,000 


-33,500  325,000      449 


2.44 


33.15 


a  Combined  storage  of  Keechelus  and  Kachess  reservoirs. 
YAKIMA  &IVS&  AT  OLE  ELim,  WASH. 

Location.— In  sec.  27,  T.  20  N.,  R.  16  E.,  at  highway  bridge  at  Cle  Elum,  in  Kittitas 
County,  just  above  Boslyn  Creek,  3  miles  below  Cle  Elum  Kiver,  and  6}  miles 
above  Teanaway  River. 

Drainage  area. — 500  square  miles  (measured  on  topographic  maps). 

Records  available.— August  24,  1906,  to  September  30,  1915. 

Gage. — ^Friez  water-stage  recorder  installed  July  12,  1911,  on  right  bank  under  high- 
way bridge;  inspected  daily  by  T.  J.  Denny.  Since  August  12,  1910,  vertical 
and  inclined  staff  on  right  bank  30  feet  bebw  bridge.  Prior  to  August  12,  1910, 
chain  gage  attached  to  upstream  handrail  of  bridge  at  datum  varying  from  0.14 
foot  higher  to  0.12  foot  lower  than  that  of  present  gage. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  cobblestones;  fairly  permanent.  One  channel 
at  all  stages.  Control  at  low  water  formed  by  broad  nffle  about  1,200  feet  below 
gage,  at  high  water  by  a  section  of  stream  bed  extending  about  one-fourth  mile 
below  gage. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
6.63  feet  at  8  a.  m.  March  27  (discharge,  7,360  second-feet);  tninirmim  stage  from 
recorder,  1.11  feet  at  6  p.  m.  September  30  (discharge,  192  second-feet). 

1906-1915:  Maximum  stage,  estimated  from  high-water  marks,  12.5  feet  No- 
vember 14,  1906  (discharge,  approximately  25,600  second-feet);  minimum  stage 
recorded,  1.11  feet  at  6  p.  m.  September  30,  1915  (discharge,  192  socond-feet). 

Winter  flow. — Stage-dischaige  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversion. — None. 

BsGULATiON. — Flow  partly  regulated  by  storage  and  release  of  water  at  Keechelus, 
Kachess,  and  Cle  Elum  reservoirs.     Monthly  dischaige,  without  storage,  deter- 
mined from  records  of  stage  at  reservoirs. 
106921**— 18— W8P  412 14 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


AocuRAOT. — ^Results  excellent  except  at  extremely  low  water  and  when  stage-dia- 
chaige  relation  may  have  been  slightly  affected  by  ice.  Hating'  curve  w^ 
defined  above  300  second-  feet. 

(Cooperation. — ^Records  of  dischaige  and  meamirements  fumiahed  by  United  States 
Reclamation  Service. 

Di9diarge  measurements  of  ydbtma  River  at  Cle  Elum,  Wash.,  during  the  year  ending 

Sept,  SO,  1915. 


Date. 

Made  by— 

Oafe 
height. 

Dls- 

Date. 

Made  by— 

bei^t. 

Dfe- 
diarge. 

Oct.     3 

P.E.Moxley 

Taylor  and  Tattle 

do 

Fiet. 
2.37 
1.61 
213 
3.08 
1.38 
L60 

353 
645 
2,390 
331 
387 

Mar.  37 
Apr.    6 
14 
May    5 
June  17 
July    8 

F.  E.MooJey 

6.48 
5.23 
4.70 
3.21 
3.14 
3.35 

4,270 
3*300 
1,490 
l!400 

6 
8 

do r 

do 

NoY.    9 

F.  E.  Mozley 

O.L.Parker 

Feb.  11 

do 

do 

F.  E.  Mozley 

Mar.  11 

do 

1,SOO 

Daily  discharge^  in  second-feet,  of  Yakima  River  at  Cle  Elum,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar.     Apr. 


May.    June. 


July. 


Aug. 


Sept. 


2. 
3. 
4. 
5. 

6. 

7. 
8. 
0. 
10. 

11. 
12. 
13. 
14, 
15. 

16. 
17, 
18. 
10, 
30, 

31 
33 
33, 
34, 
35, 

36, 
37 
38, 
39 
30 
31 


791 
846 
819 
554 


379 
361 
591 
753 
765 

681 
675 
669 
663 
666 

669 
681 
700 
813 
984 

1,100 
1,060 
1,680 
1,780 
1,680 

1,550 
1,460 
1,100 
965 
1,880 
1,140 


910 
1,500 
3,400 
8,130 

3,430 
3,190 
3,680 
3,400 
3,190 

3,190 
3,400 
3,610 
3,610 
3,190 

1,040 
1,780 
1,730 
1,730 
1,730 

1,830 
1,890 
1,940 
1,940 
1„890 

1,890 
1,890 
1,890 
1,940 
1,890 


1,890 
1,830 
1,780 
1,680 
1,590 

1,550 

1,390 

984 

947 

1,060 

1,030 
947 
846 
669 
567 


603 

574 

540 

1,030 

1,100 
867 
700 
694 
681 

681 
669 
.540 
639 
546 
694 


630 
579 
540 
518 

508 

497 
481 
436 
417 

403 
393 


384 

384 
370 
361 
857 
857 

361 
884 
403 


436 
534 
436 
857 
348 


319 
314 

306 
398 
394 


303 
303 
398 
394 

390 
383 
375 
276 
367 


375 
375 
375 
275 

383 
386 
390 
303 
314 

837 
823 
337 


331 
348 
361 
898 
417 


431 
417 
407 
875 

875 
388 

413 
639 
798 

984 
1,030 
1,030 

984 
1,100 

1,340 
1,590 
3,060 
3,470 
3,540 

3,580 
5,900 
3,850 
3,830 
3,540 
3,360 


3,470 
4,130 
6,360 
6,360 
5,340 

4,400 
3,850 
3,600 
8,270 
2,960 

2,750 
2,820 
2,890 
3,040 
2,960 

2,680 
3,750 
3,040 
3,370 
3,350 

3,190 
3,960 
3,610 
3,260 
3,130 

3,060 
1,890 
1,830 
1,780 
1,780 


1,180 

1,100 

976 

579 

700 


984 
1,140 
1,360 
1,060 

984 
1,030 
1,060 

984 
1,330 

1,430 
1,460 
1,550 
1,550 
1,550 

1,690 
1,430 
1,500 
1,590 
1,640 

1,730 
1,730 
1,780 
1,780 
1,780 


1,780 
1,780 
1,780 
1,780 
1,780 

1,780 
1,730 
1,600 
1,340 
1,840 

1,380 
1,430 
1,430 
1,430 
1,430 

1,430 
1,430 
1,430 
1,430 
1,430 

1,380 
1,380 
1,300 
1,360 
1,330 

1,320 
1,320 
1,180 
1,180 
1,180 
1,100 


1,060 
964 
947 
860 


786 
758 
712 
675 
600 


636 
614 
603 
603 

807 
507 
586 

568 
551 

540 
539 
506 
503 
493 

481 
466 
446 
436 
417 
403 


379 
366 
351 
S30 


310 
814 
381 


319 
306 

303 


371 
367 
964 
256 


246 

245 
943 


218 
203 
199 
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MoniMif  diKharge  of  Tdhiima  River  at  Cle  Ehtm,  Wash.  ^  for  year  ending  Sept.  SO,  1915. 
[Drainage  area,  fiOO  square  miles.] 


Hooth. 


Observed  discharge 
(seo(md4eet). 


Maxl- 

mum. 


Mlnl- 


Hean. 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


Stored^ 


With- 
out 
storage. 


Discharge  with- 
out storage 
(second-feet). 


Mean. 


Per 

square 
mile. 


Rim-ofl 

(depth 
in 

inches 
on 

drain- 
age 

area). 


Aocn- 

OfOD- 

served 

dis- 

charge. 


O^^er 

l^oreniber. . 
December.. 
January.... 
Februaiy. . 
Mareh 

^v::::: 

June 

July 

August 

September. 


1,780 

3,430 

1,890 

668 

337 

5,900 

6,360 

1,890 

1,780 

1,780 

1,060 

388 


361 
889 
529 
848 
367 
331 
1,780 

570 

1,100 

403 

199 


914 

3,090 

955 

434 

204 

1,340 

3,160 

1,430 

1,300 

1,430 

638 

286 


56,300 
124,000 
58,700 
36,700 
.16,300 
83,400 
188,000 
87,900 
77,400 
87,900 
38,600 
17,000 


-  7,630 
+17,700 
-10,100 

-  450 
+  5,300 
+  8,470 
+39,500 
+19,800 
-33,900 
-56,600 
-17,500 

-  3,800 


48,600 
142,000 
48,600 
36,300 
31,500 
90,900 
318,000 
108,000 
54,500 
81,300 
31,100 
14,300 


790 

3,390 

790 

436 

887 

1,480 

3,660 

1,760 

916 

509 

343 

339 


1.58 
4.78 
1.58 
.853 
.774 
3.96 
7.33 
8.53 
1.83 
1.03 
.686 
.478 


1.83 

5.38 

L83 

.96 

.81 

8.41 

8.17 

4.06 

2.04 

1.18 

.79 

.53 


The  year. 


6,860 


190 


1,190 


861,000 


-37,300  836,000 


1,140 


3.38 


30.94 


a  Combined  storage  of  Keechelus,  Kaefaess  and  Cle  Elum  reservoirs. 
TAKZXA  BIVX&  AT  XTMTAinTlf ,  WA8K. 

Location. — In  sec.  20,  T.  16  N.,  R.  19  E.,  at  Umtanum,  in  Kittitafl  County,  half  a 
mile  above  Umtanum  Creek,  and  10  milee  south  of  Ellensburg. 

Drainagb  arba. — 1,620  square  milee  (measured  on  topographic  maps  and  Plate  I, 
Water-Supply  Paper  369). 

Records  available. — ^August  25,  1906,  to  May  20,  1907;  August  10,  1907,  to  Sep- 
tember 30, 1916. 

Gaqb. — Since  July  10,  1914,  Stevens  water-stage  recorder  referred  to  vertical  staff 
gage  on  right  bank  100  feet  east  of  Northern  Pacific  Railway  section  house  at 
Umtanum;  inspected  daily  by  Tom  Letoe.  Barrett  &  Lawrence  water-stage 
recorder  in  use  September  28,^1911,  to  July  9, 1914.  Vertical  staff  gage,  at  same 
loeation  but  at  datum  0.16  foot  higher  than  present  gage,  in  use  prior  to  June  26, 
1908.  From  June  26, 1908,  to  July  9,  1914,  cantilever  chain  gage,  at  datum  0.13 
foot  higher  than  present  gage  prior  to  January  1,  1911,  and  at  approximately 
same  datum  as  present  gage  thereafter. 

DiscHABGE  MEASUREMENTS.    Made  from  cable  100  feet  above  gage  or  by  wading. 

Channel  and  control. — ^Rocks  and  gravel,  slightly  shifting;  one  channel  at  all 
stages. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
7.41  feet  at  11  a.  m.  April  4  (discharge,  9,350  second-feet);  minimum  stage  from 
recorder,  2.95  feet  at  3  p.  m.  September  21  (discharge,  154  second-feet). 

1906-1915:  Maximum  stage  estimated  from  high-water  marks,  14.2  feet  Novem- 
ber 15  or  16, 1906  (discharge,  approximately  41,000  second-feet);  minimum  stage 
from  water-stage  recorder  on  September  21, 1915. 

Winter  flow. — Stage-dischaige  relation  seriously  affected  by  ice;  flow  determined 
from  dischaige  measurements  and  record  of  temperature. 

Diversions. — ^Water  diverted  above  gage  for  irrigation  of  about  40,000  acres  in  Kit- 
titas valley. 

Regulation. — Flow  partly  regulated  by  diveisions  and  by  storage  and  release  of 
water  at  Keechelus,  Kachess,  and  Cle  Elum  reservoirs. 

AocuRACT. — ^Results  excellent  except  when  flow  was  below  250  second-feet  and  when 
stage-discharge  relation  was  affected  by  ice. 

Cooperation. — Records  of  dischaige  and  measurements  furnished  by  United  States 
Reclamation  Service. 
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Dikharge  measuremenU  of  Ybhima  River  at  Umtanum,  Wash,,  daring  (he  fetar  ending, 

SepL  SO,  1915. 


Date. 

HMleby- 

heicS^t. 

Dis. 
charge. 

Date. 

Madeby- 

h^t. 

Dis. 
charfe. 

Oct      6 

R.  R.  f>illMid 

Feet. 
3.56 
3.62 
8.43 
4.80 
8.74 

635 

473 
2,060 
7020 

June    6 

18 

July    9 

F.  E.  Moxley 

Feet. 
6.38 
4.48 
8.67 
4.21 
4.28 

n4 

0 
Feb    18 

Tuttle  and  Taylor 

F.  E.  Moxley.. 

Taylor  and  Parker 

F.  E.  Moxley 

Mar   17 
27 

do 

do 

do 

do 

};iS 

Daily  discharge,  in  second-feet,  of  Yakima  River  at  Umianum,  Wash.,  from  Sept.  1, 1914 

to  Sept  SO,  1915. 


Day. 


Sept. 


Oct 


Nov. 


Dee. 


Jan. 


Fob. 


Mar. 


Apr. 


MAy. 


June. 


July. 


Au& 


8^it. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9., 
10.. 

11.. 
12.. 
13.. 
14., 
16.. 

16.. 
17.. 
18., 
19., 
20.. 

21.. 
22., 
28.. 
24.. 
25.. 

26., 
27.. 
28.. 
29., 
80.. 
81., 


1,220 
1,280 
1,280 
1,280 
1,280 

1,280 
1,230 
1,210 
1,160 
1,090 

1,080 
1,020 
1,020 
1,060 
1,100 

1,160 
1,150 
1,140 
1,180 
1,180 

1,170 
1,160 
1,160 
1,150 
1,140 

1,130 
1,130 
1,120 
1,010 
1,010 


1,010 
1,040 
1,040 
1,010 
843 

662 
487 
487 
624 
843 

872 
882 

911 
901 


868 
862 
868 
901 
1,040 

1,180 
1,240 
1,390 
1,840 
1,840 

1,770 
1,700 
1,550 
1,220 
1,300 
1,500 


1,300 
1,140 
1,620 
2,390 
8,060 

3,620 
3,620 
3,280 
2,860 
2,670 

2,670 
2,960 
3,170 
2,860 

2,670 
2,300 
2,140 
2,220 
2,140 

2,300 
2,480 
2,480 
2,390 
2,390 

2,390 
2,390 
2,390 
2,890 
2,390 


2,300 
2,300 
2,220 
2,060 
1,910 

1,840 
1,770 
1,430 
1,250 
1,190 

1,830 
1,370 
1,230 
1,120 
1,110 

1,110 
990 
862 
795 
862 


1,160 
941 
853 
824 
796 

756 
728 
718 
709 
662 


624 
624 
624 
624 


596 
638 
709 


596 
614 
678 
669 
660 


660 

550 
532 
541 
641 
641 


623 

487 
406 
505 

478 
496 
514 
514 
506 

669 
624 
871 
699 
843 

970 
921 
941 


1,020 
1,070 
1,120 
1,840 
1,400 

1,230 
1,170 
1,120 
1,090 
1,070 

1,030 
1,040 
1,020 
1,110 
1,600 

1,990 
2,060 
1,990 
1,910 
1,840 

2,060 
2,670 
3,060 
8,740 
8,860 

3,390 
6,400 
5,360 
3,980 
3,620 
8,390 


3,280 
4,990 
8,060 
9,310 
8,230 

6,810 
5,820 
6,360 
4,920 
4,370 

8,980 
8,980 
4,110 
4,110 
4,110 

8,980 
3,740 
3,620 
4,110 
4,110 

8,980 
3,740 
3,890 
3,060 
8,060 

3,060 
2,640 
1,990 
1,910 
1,910 


1,870 

1,190 

1,060 

918 

680 

662 
737 
785 
954 
1,000 

892 

892 
901 
901 
flZl 

1,0S0 
1,180 
1,250 
1,320 
1,370 

1,380 
1,330 
1,270 
1,300 
1,400 

1,490 
1,500 
1,580 
1,580 
1,660 


1,550 
1,540 
1,540 
1,530 
1,550 

1,550 
1,580 
1,500 
1,240 
1,100 

1,160 
1,220 
1,230 
1,250 
1«340 

1,960 
1,230 
1,180 
1,200 
1,170 

1,160 
1,130 
1,110 
1,030 
1,000 

970 
970 
961 
961 
990 
990 


981 
883 
824 

756 
708 

868 
634 
587 
678 
641 

487 
478 
469 
451 


435 
425 


366 


358 

851 


814 
2» 
806 

381 
284 
284 


384 

371 


m 

316 


m 
m 


m 

316 


i» 

178 
167 
IS 

187 
306 

178 
181 
178 

1J3 
IM 

IS 
» 
ITS 


Note.— Dtfloharse determined  as  follows:  Sept.  7-27, 1914  (revised  slnoepubUoatlon  in  Water^Sappir 
Paper  392),  by  method  devised  for  shifting  oontrol;  Sept.  28, 1914,  to  Sept.  30, 1915.  from  rating  ouTfe  veu 
defined  above  and  fiirly  well  defined  below  250  secono^feet.  Stage-discharge  relation  seriously  afllwted  bj 
Ice  during  winter;  flow  estimated  from  current-meter  measurements  and  reoords  of  temperatoie  as  kUows. 
Jan.  26-80, 625  seoond-fset;  Jan.  31-Feb.  4, 600  seoond-feot. 
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Monthly  diatkarge  of  Yakima  River  at  Umtanumf  Waah,,  for  the  year  ending  Sept.  SO, 

1915. 


Hontb. 


Disohargtt  In  Moond-teet. 


MA-rfn^iim.    UlntfiTniw, 


Run-off 
(total  In 
acre  feet). 


Acca- 
raey. 


October 

November 

December 

Jantjarj 

February 

ICarch... 

p\:::::v.:.. 

June 

July 

August 

fiept«mber 

The  year 


1.840 

487 

3,620 

1,140 

3,300 

705 

1,100 

514 

070 

478 

5,400 

1,090 

0,310 

1.910 

3,060 

1,380 

l,ft80 

663 

l,ft80 

061 

031 

384 

306 

167 

1.060 

3,500 

1»430 

678 

606 

3,180 

4,330 

1.640 

1,150 

1,330 

483 

308 


66,400 
149,000 
87,300 
41,700 
33,600 
134.000 
357,000 
101,000 
68,400 
75,600 
39,700 
13,400 


9,310 


167 


1,460 


1.060,000 


NocB.— Revised  mean  discharge  for  September,  1914, 1,150  second-feet;  runK>ff,  68,500  acr*-feet. 

TAKDIA  RIVXB  HEAR  WAPATO,  WA8K. 

« 

Location. — In  sec.  28,  T.  12  N.,  R.  19  E.,  below  Sunnyaide  diveiBion  dam,  2  miles 
below  Union  Gap,  3  miles  north  of  Wapato,  in  Yakima  County,  and  11  milee 
below  Nachee  River. 

Prainaoe  area. — ^3,560  square  miles  (measured  on  topographic  maps  and  Plate  I, 
Water-Supply  Paper  369). 

Kecords  available.— April  25,  1908,  to  September  30,  1915. 

Gaob. — From  February  18,  1909,  to  October  23,  1914,  cantilever  chain  gage  on  left 
bank  about  600  feet  below  Sunnyaide  diversion  dam;  datum  lowered  2.00  feet 
January  1 ,  1914.  After  October  23,  inclined  staff  at  same  site  and  datum.  Stevens 
water-stage  recorder  installed  August  17,  1915;  prior  to  that  date  gage  read  to 
hundredths  two  or  three  times  daily  by  Henry  Hanson.  From  September  25, 
1908,  to  February  17,  1909,  hook  gage  in  stilling  well  anch(»«d  to  retaining  wall 
on  left  bank,  25  feet  above  head  gate  of  Sunnyaide  canal;  datum  at  same  eleva- 
tion aa  crest  of  diversion  dam. 

Discharge  measurements. — ^Made  from  cable  80  feet  above  gage  or  by  wading. 

Ghankel  and  control. — Solid  rock,  large  boulders,  and  gravel.  One  channel  at 
aU  stages.  Control  formed  by  diagonal  riffle  just  below  Oregon-Washington 
Bailroad  &  Navigation  Co.*s  bridge  and  about  250  feet  below  gage;  may  shift 
slightly  during  extreme  floods.  Supports  of  railway  bridge  form  partial  control 
at  high  stages. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  9.44  feet  at  6.15 
a.  m.  April  4  (discharge,  15,500  second-feet);  minimum  stage  from  water-stage 
recorder,  1.23  feet  August  27  and  28  (discharge,  practically  zero). 

1908-1915:  Maximum  stage  recorded,  9.82  feet  November  25,  1909  (discharge, 
33,400  second-feet);  minimum  stage  recorded,  —0.65  foot  October  26,  1911^  and 
1.23  feet  August  27  and  28,  1915  (discharge,  practically  zero). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

DnrsRSioNS. — ^Water  diverted  above  gage  for  irrigation  of  about  250,000  acres  of  land. 

Regulation. — Flow  partly  regulated  by  diversions  and  by  storage  and  release  of 
water  at  Keechelus,  Kachees,  Cle  Elum,  and  Bimiping  reservoirs. 

AccnRACT. — ^Results  excellent  except  at  low  water  and  when  stage-discharge  relation 
may  have  been  affected  by  ice. 

Cooperation. — ^Records  of  discharge  and  measurements,  furnished  by  United  States 
Reclamation  Service. 
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Discharge  mefuuremenU  of  Ybkima  River  near  Wapaio,  Wash.,  during  the  year  ettdina 

SepL  SO,  1915. 


^te. 

ICadeby- 

Oaee 
hel^it. 

Dis- 
charge. 

Date. 

Madeby- 

Oage 
hei^t. 

Dis- 
charse. 

Oct.  14 

H.  W.  Humphrey 

do 

CaUandandMoxley.... 

Feet. 
3.75 
5.99 
4.01 
6.00 
9.07 
3.99 
3.77 

8,730 
1,130 
4,010 
13,600 
1,190 
333 

June  11 
14 
38 

F.E.lCoodey 

3.11 
1.68 
3.19 
1.63 
1.63 
1.63 
1.63 

Sec^^ 

Nov.  11 
Jan.  30 
Mar.  33 

do 

do 

.....do 

do 

10 
KB 
14 

Apr.    8 
llay    8 

'Taylor'and'i^uiiaim '.'.'.'. 

U 
IS 

June    7 

Calland  and  MoTley.... 

U 

Daily  discharge^  in  second,  feet,  of  Ybkima  River  near  Wapato,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
3 
3 
4 
5 

6 
7. 
8 
0 
10 

11 
12 
13. 
14. 
15 

16. 
17 
18. 
19 
30. 

31 
33 
33 
34 
35 

36. 
37 
38 
29. 
30 
31. 


651 
684 
751 
684 
499 

417 
370 
267 
355 
684 

860 
860 
1,030 
940 
940 

1,060 
1,060 
1,130 
1,280 
1,560 

1,680 
1,680 
1,680 
2,300 
3,340 

3,840 
3,340 
3,340 
1,930 
1,560 
1,930 


3,060 
3,200 
2,960 
4,860 
5,060 

5,530 
5,760 
5,300 
4,650 
4,240 

4,040 
4,040 
4,650 
5,080 
4,660 

4,240 
4,010 
3,660 
3,480 
3,480 

4,040 
4,240 
4,240 
4,240 
4,040 

4,040 
4,040 
4,040 
4,040 
4,040 


4,040 
3,850 
4,040 
3,660 
3,480 

3,300 
3,300 
3,130 
2,640 
2,340 

2,060 
2,060 
1,930 
1,800 
1,800 

1,680 
1,560 
1,230 
1,340 
1,560 

1,030 
2,200 
2,640 
2,340 
2,340 

2,300 
3,060 
1,030 
1,680 
1,560 
1,560 


1,680 
1,680 
1,450 
1,560 
1,450 

1,340 
1,340 
1,280 
1,280 
1,230 

1,180 
1,180 
1,180 
1,180 
1,060 

965 

985 

1,030 

1,080 

1,060 

965 
860 
860 
040 
860 

780 

860 

040 

1,180 

1,340 

1,230 


1,100 
1,130 
1,130 
1,030 
1,130 

1,030 
1,030 
1,030 
1,030 
1,090 

1,030 
085 
040 
040 
900 

040 
1,030 
1,030 

085 


1,130 
1,180 
1,280 
1,340 
1,560 

1,680 
1,560 
1,560 


1,800 
1,800 
1,800 
2,060 
2,490 

2,200 
2,060 
2,060 
1,930 
1,900 

1,980 
1,980 
1,030 
1,030 
2,640 

3,800 
3,660 
3,480 
3,300 
3,300 

3,480 
4,040 
5,530 
6,000 
6,350 

6,760 
5,760 
7,060 
6,350 
6,530 
5,530 


5,300 
8,380 
13,300 
15,300 
13,800 

10,800 
0,300 
8,610 
7,960 
7,350 

6,510 
6,510 
6,780 
6,510 
6,350 

6,000 
5,760 
6,350 
6,780 
6;510 

6,000 
4,650 
4,040 
3,300 
3,800 

3,400 
3,060 
1,680 
1,680 
1,680 


1,680 
1,680 
1,680 
1,340 
1,330 

1,080 
965 
1,130 
1,450 
3,300 

3,300 
1,030 
1,800 
1,680 
1,450 

1,330 
1,340 
1,680 
1,450 
1,450 

1,330 
1,060 

965 
1,080 

966 

860 
828 
1,380 
1,560 
1,450 
1,660 


1,450 

1,130 

833 

630 

340 

310 
381 
373 

114 


102 
30 
18 
13 
13 

8 
346 
301 
110 
111 

150 
100 
18 
13 
88 


93 
102 
114 

96 


86 
66 

68 
237 
360 

401 
830 
300 

80 
7 

8 
10 
34 
186 

64 

84 
100 
64 
48 


S 

14 
5 

7 
6 

10 
7 
4 
6 
S 

» 

n 

n 
a 

14 

« 
IS 

e 

9 
9 

16 

o 

IS 

IS 
IS 

17 

n 

n 
u 
n 


NoTB.— Discharge  Oct.  1-20,  ascertained  from  a  well-defined  rating  curve;  Oct.  31  to 
rating  curve  poorly  defined  below  75  second-feet,  fairly  well  defined  from  76  to  360 
defined  above  that  point. 


a  to  Sept.  80,  from  a 
seocikwety  and  veil 
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McfMy  dUeharge  of  Tahima  River  near  Wapato,  Waeh.y  New  ReservaHon^  Old  Reserva- 
tion, and  Sunnyside  canaU^for  the  year  ending  Sept,  SO,  1915, 


Hooth. 


Diadbargb  (noond-feot). 


RlT«r. 


Kaxl- 
mum. 


lOni- 


HMO. 


New 
Rcser- 

TBtlOQ 

ouud 
(mMn). 


Old 
R686r* 
TBtion 


Soxmy- 
side 


Total 


Run-off  In  acre-feet. 


River, 


Total.a 


October 

November 

December 

January 

Februaiy 

Mardi 

,^:::::::::: 

June. 

July 

August 

September 

The  year 


2,340 
6,760 
4,040 
1,680 
1,680 
7,960 
15,300 
3,200 
1,450 
401 
25 


267 

2,060 

1,230 

786 

000 

1,800 

1,680 

828 

8 

7 

0 

2 


1,280 

4,170 

2,860 

1,160 

1,180 

8,620 

6,440 

1,400 
242 
90.2 
V55 
12.6 


70.6 


86.8 


867 
18.8 


260 
606 
641 
460 
815 
120 


130 
236 
162 
134 
43.3 
6.1 


184 
671 
852 
891 
918 
478 
248 


1,690 
4,100 
2,860 
1,160 
1,130 
8,700 
7,610 
8,060 
1,830 
1,610 
841 
886 


75,600 

248,000 

146,000 

71,600 

63,000 

216,000 

383,000 

86,300 

14,400 

6,660 

687 

760 


104,000 

340,000 

146,000 

71,300 

62,800 

228,000 

447,000 

189,000 

100,000 

99,000 

61,700 

23,000 


15,800 


1,810 


2,460 


1,310,000 


1,780,000 


•  Totals  are  comparable  with  monthly  values  previously  determined  for  Yakima  River  at  Union  Gap, 
near  Yakima,  Wash. 

NoTE.^For  records  of  flow  of  the  three  canals  see  pp.  23m243. 

TAKZXA  RIVER  HEAR  PR088SR,  WASH. 

Location  .—In  the  SE.  i  sec.  36.  T.  9  N.,  R.  24  E.,  1}  miles  northeast  of  Prosser,  in 
Benton  County,  40  miles  above  mouth. 

Drainaob  area. — 5,340  square  miles  (measured  on  project  map  of  United  States 
Reclamation  Service). 

Records  available.— June  1  to  October  10,  1904;  June  8  to  December  30,  1905; 
February  1  to  October  12, 1906;  and  August  4  ,1913,  to  Septmnber  30,  1915. 

Gage. — Since  August  4,  1913,  Stevens  water-stage  recorder  referred  to  vertical  and 
inclined  staff  on  right  bank,  1^  miles  below  Prosser  and  Prosser  Falls;  inspected 
once  daily  by  T.  Martinson.  From  June  1, 1904,  to  December  30,  1905,  chain 
gage  on  h^hway  bridge  600  feet  below  Prosser  Falls.  From  February  1  to  October 
12, 1906,  inclined  staff  at  approximately  same  site  as  present  gage  but  at  different 
datum. 

DiacHAROE  MEASUREMENTS. — ^Mado  from  cable  1,000  feet  above  gage  or  from  a  boat. 

Channel  and  control. — Rock  and  large  boulders;  will  not  change  except  during 
floods.    Control  formed  by  broad  riffle  about  800  feet  below  gage. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
9.12  feet  at  1  p.  m.  April  5  (discharge,  14,200  second-feet);  minimum  stage  from 
recorder,  0.64  foot  at  6  p.  m.  September  29  (discharge,  272  second-feet). 

1904-1906  and  1914-15:  Maximum  flow  measured  by  floats  (not  referred  to  gage) 
at  3  p.  m.  November  17,  1906  (discharge,  62.800  second-feet);  maximum  stage 
occurred  at  9  a.  m.  on  same  date  at  stage  three-fourths  inch  above  that  of  meas- 
urement; minimum  stage  recorded,  2.60  feet  August  19,  26,  30,  31  and  September 
30, 1906  (discharge,  approximately  40  second-feet). 

Winter  vlow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

DiVERSioN.^^ater  diverted  above  gage  for  irrigation  of  about  250,000  acres  of  land. 

Rbgulahon. — Flow  partly  regulated  by  diversions  and  by  storage  and  release  ot 
water  of  Keechelus,  Eachess,  Cle  Elum,  and  Bumping  reservoirs. 
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Accuracy. — ^Rating  curve  well  defined  above  GOO  second-feet  and  fsMy  well  defined 
below.  Reeults  excellent  October  to  May  except  for  short  intervals  during 
December  and  January,  when  stage-dischaige  relation  may  have  been  slightly 
affected  by  ice;  good  for  remainder  of  year. 

Cooperation. — ^Records  of  dischaige  and  measurements  furnished  by  United  States 
Reclamation  Service. 

Discharge  measurements  of  Yakima  River  near  Prosser^  Wash.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by— 

Oaee 
heiSit. 

Dis- 
charge. 

Date. 

] 

Made  by- 

Gage 
hel^it. 

Dis. 
chtfse. 

Oct.     2 

Tuttle  and  Taylor 

H.  W.  Humphrey 

do 

do 

do 

F.E.Moxley 

Fut, 
2.47 
2.78 
4.91 
2.57 
2.82 
3.80 

Sec-fl. 
1,170 
1,370 
8,920 
1260 
1,310 
2,580 

Mar.  26 
29 

May    7 

June  25 
25 

Sept.  30 

F.E.Moxley 

Feet. 
6.36 
6.99 
3.18 
1.28 
1.27 
1.05 

n-4 

15 

Paul  Taylor 

483 

Nov.  12 
Jan.  23 

Parker  and  Taylor  ...*.. 
F.E.Moxley 

Feb.  13 
Mar.    9 

do 

CallandandMoxley.... 

433 
369 

Daily  discharge,  in  second-feet,  of  Yakima  kiver  near  Prosser,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


1 
2 
3 
4 
5 

6 
7, 
8 
9 
10 

11 
12. 
13. 
14 
15 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23 
24. 
25. 

26 
27. 
28. 
29 
30. 
31. 


Oct. 


1,230 
1,190 
1,170 
1,190 
1,160 

1,090 
948 
911 
841 
856 

1,190 
1,370 
1,370 
1,^20 
1,420 

1,470 
1,670 
1,570 
1,620 
1,780 

2,000 
2,100 
2,170 
2,170 
2,610 

2,790 
2,730 
2,730 
2,730 
2,440 
2,220 


Nov. 


2,500 
2,440 
2,550 
3,800 
5,150 

5,550 
5,950 
5,750 
5,150 
4,770 

4,410 
4  060 
4,320 
4,770 
5,150 

4,770 
4,410 
4,060 
3,810 
3,730 

8,660 
4,230 
4,500 
4,410 
4,320 

4,230 
4,230 
4,230 
4,230 
4,320 


Dec. 


4,140 
4,140 
4,140 
4,140 
8,800 

3,730 
3,580 
3,510 
8,240 
2,960 

2,790 
2,550 
2,110 
2,110 
2,000 

2,280 
2,280 
2,060 
1,960 
1,840 

2,170 
2,170 
2,280 
2^500 
2,380 

2,170 
2,280 
2,330 
2,220 
?,110 
2,000 


Jan. 


2,060 
2,170 
2,060 
1,890 
1,780 

1,840 
1,950 
1,840 
1,840 
1,780 

1,730 
1,670 
1,670 
1,670 
1,620 

1,520 
1,420 
1,420 
1,420 
1,470 

1,470 
1,370 
1,280 
1,280 
1,230 

1,190 
1,160 
1,140 
1,320 
1,520 
1,670 


Feb. 


1,620 
1,570 
1,570 
1,520 
1,520 

1,570 
1,520 
1,470 
1,520 
1,520 

1,620 
1,520 
1,470 
1,470 
1)470 

1,420 
1,420 
1,470 
1,520 
1,520 

1,570 
1,620 
1,670 
1,780 
2,060 

2,170 
2,390 
2,220 


Mar. 


Apr. 


6,350 
6,560 
9,920 
13,200 
13,800 

12,900 
11,300 
10,200 
9,400 
8,630 

7,890 
7,430 
7,430 
7,660 
7,210 

6,770 
6,560 
6,350 
6,770 
7,210 

6,090 
6,350 
5,350 
4,500 
3,730 

3,370 
2,980 
2,670 
2,440 
2,330 


May. 


2,330 
2, 
2 

2)280 
110 


June. 


1,890 
1,840 
1,620 
1,320 
1,000 

004 
828 
776 
751 


515 
497 
510 
488 

480 
457 
434 
445 
414 

438 

431 
417 
407 
410 

424 
410 
401 
407 


July. 


805 
395 
864 
875 
461 

458 
453 
506 
510 
461 

385 
428 
410 
395 
302 

802 
892 
856 
889 
407 

404 
895 
892 
883 

356 

380 
383 
377 
875 
872 
377 


Aug. 


853 


880 
877 


848 
872 


367 
301 
861 
353 
380 

856 

851 
358 
848 
846 

848 
807 
880 
864 
361 

851 
830 
340 
310 
843 
351 


Sept. 


343 
»1 
148 

821 
801 

836 
SO 
343 

840 
840 

836 

S14 
828 
840 
348 

840 
843 

sa 

821 

836 

846 
846 
38B 
812 
807 

319 
336 
351 
814 
812 
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Monthly  dMuarge  of  Yakima  River  near  Prosser,  Wash.f  for  the  year  ending  Sept. 

SO,  1915. 


Month. 


Discharge  in  seoond-feet. 

Run-off 
(total  in 
acn4eet). 

MinimttTW- 

Mean. 

2,790 

841 

1,680 

103,000 

5,960 

3,440 

4,320 

357,000 

4,140 

1,840 

3,710 

167,000 

3,170 

1,140 

1,600 

98,100 

3,390 

1,430 

1,630 

00,800 

8,380 

3,330 

4,160 

356,000 

13,800 

3,330 

7,140 

435,000 

3,500 

1,330 

1950 

130,000 

1800 

380 

680 

41,000 

510 

356 

404 

34,800 

380 

807 

354 

31,800 

351 

301 

833 

10,800 

13,800 

301 

3,340 

1.630.000 

Aocut 
racy. 


October. 

November 

Dooember 

January 

February 

March 

Aprtl 

May 

June 

July ^ 

Aufust 

September 

The  year 


7AKIKA  &XVEB  AT  KIOVA.  WASH. 

Location. — In  sec.  19,  T.  9  N.,  R.  27  E.,  at  highway  bridge  at  Kiona,  in  Benton 
County,  about  3^  miles  below  intake  of  Kiona  canal,  and  about  25  milee  above 
mouth. 

Drainaob  area. — 5.520  square  miles  (measured  on  topographic  maps  and  Plate  I. 
Water-Supply  Paper  369). 

Records  ayailablb. — ^August  20.  1895.  to  March  31.  1915.  when  station  was  dis- 
continued. 

Gaoe. — Chain  gage  on  upstream  guardrail  of  bridge  about  1.800  feet  northwest  of 
Northern  Pacific  Railway  station  at  Kiona;  read  to  hundredths  once  daily  by 
J.  H.  Kennedy. 

DiscHABOE  MEASUREMENTS. — ^Mado  from  highway  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  slightly  shifting  at  high  stages.  One 
channel  at  all  stages.  Control  formed  by  broad  riffle  about  1.000  feet  below 
gage. 

Extremes  of  discharge. — Maximum  stage  recorded  October  1.  1914.  to  March  31. 
1915.  9.20  feet  at  9  a.  m..  March  29  (discharge,  8.980  second-feet);  minimum 
stage  recorded.  4.00  feet  at  9  a.  m.  October  11  (discharge.  725  second-feet). 

1896-1915:  Maximum  stage  recorded,  19.78  feet.  November  17.  1906  (dis- 
charge, 63.500  second-feet);  minimum  stage  recorded.  2.35  feet,  September  11. 
1906  (discharge,  105  second-feet). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
ntting  ciirves  assumed  applicable. 

Diversions. — ^Water  diverted  above  gage  for  irrigation  of  about  260,000  acres  of  land. 

Regulation. — Flow  partly  regulated  by  diversions  and  by  storage  and  release  of 
water  at  Keechelus.  Kachess.  Cle  Elum.  and  Bumping  reservoirs. 

Accuracy. — Stage-discharge  relation  possibly  affected  slightly  by  ice  for  short  periods 
in  December  and  January.    Results  feir  for  October,  good  November  to  March. 

Cooperation. — ^Records  of  dischaige  and  measurements  furnished  by  United  States 
Reclamation  Service. 
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Discharge  measurements  of  Yakima  River  at  Kiona,  Wash,,  during  the  period  Oct.  l, 

1914,  to  Mar.  SI,  1915. 


Date. 

Made  by— 

Gage 
hel^t. 

Dis- 
charge. 

Date. 

Madeby- 

hei^. 

D^ 
charge. 

Oct.     0 
Nov.    9 

H.  W.  Humphrey 

do. 

do 

do 

4.37 
7.61 
6.29 
4.72 

See.-ft. 
1,160 
6,360 
1780 
1,610 

Feb.  16 

Mar.    9 

25 

H.  W.  Humphrey 

F.  E.Moxley 

Feet. 
4.66 
6.76 
8.27 

8K.-ft. 

1,410 

2,740 

Deo.  14 
Jan.  21 

do 

«> 

Daily  discharge,  in  second-feet,  of  Yakima  River  at  Kiona,  Wash,,  from  Oct.  1, 1914, 

to  Mar.  SI,  1915, 


Day. 


1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12. 
18 
14 
16 


Oct. 


1,210 
1,210 
1,160 
1,210 
1,260 

1,160 

1,000 

1,000 

920 

843 

725 
1,050 
1,230 
1,230 
1,230 


Nov. 


040 
600 
800 
410 
860 

600 

160 
330 
860 
220 


Deo. 


4,160 
4,160 
4,160 
4,160 
3,820 

8,820 
3,650 
3,490 
3,170 
2,860 

2,670 
2,300 
1,820 
1,930 
1,600 


Jan. 


1,820 
1,930 
1,930 
1,710 
1,710 

1,600 
1,710 
1,820 
1,780 
1,780 

1,680 
1,680 
1,680 
1,580 
1,580 


Feb. 


Mar. 


820 


Day. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26, 
27, 
28 
29 
30 
31 


Oct. 


1,320 
1,320 
1,320 
1,320 
1,600 

1,820 
1,930 
1,930 
1,930 
2,300 

2,710 
2,710 
2,570 
2,570 
2,300 
2,050 


Nov. 


4,860 
4,500 
4,ia) 
3,820 
8,820 

3,650 
4,160 
4,500 
4,500 
4,330 


Deo. 


1,710 
1,930 
1,710 


1,710  1,390 


2,170 
2,300 


2,050 


1,000 


4,160 

3,820 

4,330  2,170^  1,160 

4,330  — ^  -  -^ 

4,330 


2,300 
2,050 
1,820 


Jan. 


1,480 
1,480 
1,390 


1,600 

1,410 

1,500   i;390 
1,820  1,210 


1,480 
1,300 


1,210 
1,160 


2,300  1,160 


1,300 
1,680 
1,680 


Feb. 


1,380  3,3» 
1,380  4,500 
1,480  4,500 


1,480 
1,480 

1,480 

1,580 
1,580 
1,680 
1,780 

2,140 
2,140 
2,146 


Mtf. 


4,680 
4,100 

4,160 
4,160 
4,500 
5,040 
5,600 

6,«10 
6^«0 
7,000 
8,980 
7,M0 
6,800 


NoTS.— Discharge  asoertahied  from  two  fairly  well  defined  curves  applicable  Oct.  1-10,  Jan.  9  to  Mar. 
15;  and  Oct.  11  to  Jan.  8.  Mar.  16-31. 

Monthly  discharge  of  Yakima  River  at  Kiona,  Wash,,  for  the  period  Oct,  1, 1914, 

to  Mar.  SI,  1915. 


Month. 


Discharge  in  aeoond-feet. 


MftTimiitn.    Mfntn^iiTT^, 


RunKilf 
(total  in 
acre^eet). 


Aeen- 
rtcy. 


October 

November. 
December.. 
January..., 
February... 
March 


2,710 
6,800 
4,160 
1,930 
2,140 
8,980 


726 
2,300 
1,410 
1,000 
1,390 
2,270 


1,650 
4,200 
2,520 
1,620 
1,590 
4,150 


96,200 
253,000 
155,000 
93,700 
88,100 
255,000 


The  period. 


940,000 


KAOHESS  LAKE  NEAR  EA8T0N,  WASH. 

IxKJATiON.— In  sec.  34,  T.  21  N.,  R.  13  E.  (unsurveyed),  at  lake  outlet,  2}  miles 
northwest  of  Easton,  in  Kittitas  County. 

Drainaob  area. — 63  square  miles  (measured  on  topographic  maps). 

Records  availablb. — September  20,  1905,  to  September  30,  1916. 

Gage. — ^In  three  sections;  datum,  mean  sea  level;  read  to  hundredths  twice  daily  by 
I.  Pennington.  Highest  section,  installed  October  6,  1914,  is  inclined  and  ii 
anchored  to  rock  paving  on  upstream  face  of  storage  dam,  between  outlet  conduit 
and  east  end  of  dam;  middle  section,  installed  October  31, 1914,  is  inclined  and 
is  anchored  to  rock  paving  on  upstream  face  of  back  fill  dam  at  former  outlet 
of  lake;  lowest  section,  installed  September  28,  1915,  is  set  vertically  in  dredged 
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channel  about  half  way  between  back  fill  dam  and  open  water  in  lake.  Original 
gage  used  until  September  5, 1911,  was  a  vertical  staff  on  east  side  of  lake,  at  bpat 
landing,  400  feet  above  temporary  timber  crib  dam  at  outlet;  zero  at  elevation 
2,226.02  feet.  From  September  6,  1911,  until  installation  of  present  sections,  a 
vertical  staff  on  face  of  gate  tower  at  outlet  through  new  storage  dam. 

CxTBEMES  OF  STORAGE. — ^Maximimi  stage  recorded  during  year,  2,227.55  feet  Jime 
12  (storage,  99,860  acre-feet);  minimum  stage  recorded,  2,197.73  feet  September 
26-27  (storage,  13,730  acre-feet). 

1906-1915:  Maximum  stage  recorded,  2, 235.50  feet  at  6  p.  m.  November  15, 
1906  (storage,  present  storage  plane,  128,620  acre-feet);  minimum  stage  recorded, 
2,197.73  feet,  September  26-27,  1915  (storage,  13,730  acre-feet). 

Storage. — Capacity  of  reservoir  at  crest  of  spillway,  221,000  acre-feet  (revised). 
Elevation  of  gate  sill  and  spillway  crest,  2,192.75  feet  and  2,258.00  feet,  respec- 
tively. Storage  or  release  each  month  used  for  determining  discharge,  without 
storage,  for  gaging  station  below  dam. 

Cooperation.— ^Computations  of  storage  furnished  by  United  States  Keclamation 
Service. 

Storage  in  acre-feet  of  Kachesa  Lake  near  Boston y  Wash.  ^  for  the  year  ending  Sept.  SO, 

1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3. 
4 
5 

C 
7 
8 
9 
10 

11 
U 
13 
14 
15. 

16. 
17. 
18. 
19. 

ao. 

31. 
22. 
23. 
24. 
25. 

2S. 
27. 
28 
29. 
30 
31. 


27,240 
26,410 
25,450 
25,590 
25,800 

25,140 
26,280 
25,450 
24,630 
24,060 

23,800 
23,350 
22,840 
22,420 
22,150 

21,880 
21,600 
21,460 
21,880 
21,740 

21,740 
22,150 
21,320 
20,910 
20,500 

20,090 
19,810 
20,640 
20,500 
30,500 
20,500 


20,500 
20,640 
22,200 
23,520 
24,900 

25,720 
26,550 
26,820 
27,380 
27,930 

28,200 
28,750 
29,160 
29,850 
29,850 

29,850 
29,850 
29,580 
29,580 
29,580 

29,580 
29,580 
29,580 
29,440 
29,580 

29,580 
29,580 
29,580 
29,580 
29,580 


29,580 
29,580 
29,440 
29,300 
29,160 

29,oao 

28,890 
28,4.80 
28,200 
28,340 

28,480 
28,680 
28,890 
29,020 
29,020 

29,020 
29,020 
29,020 
28,890 
28,610 


26,900 
27,130 
27^270 
27,270 
27,270 

27,270 
27,270 
27,270 
27,550 
27,690 

27,830 
28,110 
28,390 
28,660 
28,940 

29,220 
29,360 
29,500 
29,500 
29,640 


81,180 
31,460 
31,740 
32,300 
32,860 


36,220 
36,220 
36,360 
36,360 
36,500 


28,060  29,640 
27,650  29,780 
27,380!  29,780 
37,100|  29,780 
26,820  29,780 


26,650 
26,280 
26,550 
26,550 
26,820 
26,820 


29,920 
30,060 
30,340 
30,620 
30,760 
30,900 


33,420  36,640 
33,420  36,780 
33,560  36,780 
33,560136,020 
33^700  36,920 

33,700  37,060 
33,700  37,200 
33,840  37,340 
33,840  37,620 
33,980  38,460 

33,980  38,740 

33,980  39,160 

34,260  39,590 

34,400  40,150 

34,400  40,710 

34,540  41,270 
34,820  41,090 
35,  lOOl  42, 120 
35,520  42,680 
35,800  43,520 

35,940  44,360 
35,940  45,070 
36,080  45,630 
46,480 
47,320 
48,030 


49,160 
50,850 
52,830 
55,090 
56,790 

58,210 
59,630 
60,770 
61,910 
63,050 

54,190 
d5,050 
66,190 
67,050 
08,050 

69,060 
70,060 
70,920 
72,070 
73,220 

74,220 
75,080 
75,940 
76,520 
77,090 

77,520 
78,100 
78,680 
79,400 
79,970 


80,550 
81,270 
81,840 
82,280 
82,710 

83,140 
83,720 
84300 
84,880 
85,600 

86,040 
86,620 
87,200 
87,780 
88,210 

88,600 
89,080 
89,520 
89,960 
90,390 

90,680 
91,150 
91,670 
93,180 
92,700 

03,060 
93,570 
94,440 
94,960 
95,480 
96,000 


96,630 
96,880 
97,230 
97,580 
97,980 


78,100 
76,520 
74,650 
72,780 
71,210 


30,620 
29,470 
28,390 
27,770 
27,130 


98,280)  60,340 
98,630  67.620 
98,980  66,050 
99,330  64,760  24; 450 
99,510  62,910!  24,030 


26,350 
25,680 
25,070 


15,920 
15,700 
15,500 
15,390 
15,280 

15,170 
15,030 
15,030 
15,090 
14,930 


99,6flp'  61,340'  23,660  14,810 


99,860  59,920 
99,680  58,070 
99,330  56,510 
98,980  54,950 


33,110,  14,700 
22,610  14,670 
22,1401  14,610 
21,530.  14,480 


98,280  53,300  20,950!  14,390 
97,580  51,840  20,860;  14,390 
96,530  50,140  20,llo!  14,300 
95,650  48,450  19,610  14,280 
94,780,  46,900  19,330  14,200 


93,920'  45,210  19,000 
93,7001  43,520!  18,690 


91,320  42,120 
89,810,  40,710 
88,210  39,300 

86, 63o!  37,700 
85,030  36,330 
83,390  35,100 
81,560;  33,860 
79,970,  32,690 
......  31,710 


18, 

18,080 

17,780 

17,470 
17,140 
16,860 
16,580 
16,330 
16,140 


14,120 
14,000 
13,980 
13,840 
13,780 

13,730 
13,730 
13,930 
13,930 
13,980 
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StJBFAOE  WATEB  8XTPPLY,  1W5,  PABT  XH — K. 


SA0HB8S  SZVZB  VXAm  SASTOV.  WAfiS. 

LooATiok. — In  sec.  3,  T.  20  N.,  R.  13  E.,  one-fourth  mile  below  Kacheas  stoiage  dam, 
three-fourths  mile  above  mouth,  and  2  miles  northwest  of  Easton,  in  Kittitas 
County. 

Drainaob  area. — 63  square  miles  (measured  on  topographic  maps). 

Rkoords  availablb. — ^November  20,  1903,  to  September  30,  1915. 

Gage. — Since  July  22,  1913,  Stevens  water-stage  recorder;  inspected  once  each  day 
by  I.  Pennington.  Inclined  staff  on  left  bank,  one-fourUi  mile  below  KacheoB 
storage  dam,  in  use  since  station  was  established.  It  was  reconstructed  at  same 
site  and  datum  January  10,  1906. 

DiscHAROB  MEASURBMBNTS. — Made  from  cable  20  feet  below  gage  or  by  wading. 

Channel  and  control. — Light  gravel  and  sand;  shifts  frequently.  One  channel  at 
all  stages.  Control  formed  by  broad  riffle  125  feet  below  gage.  Prior  to  con- 
struction work  for  new  dam  in  1911  and  1912,  control  was  formed  by  large 
bowlders  and  was  fairly  permanent. 

Extremes  of  discharge. — ^Kfaximimi  stage  during  year  from  water-stage  recorder, 
6.72  feet  at  2  p.  m.  July  2  (discharge,  985  second-feet);  minimum  flow  occurred 
frequently  when  gates  in  dam  were  closed  (discharge,  practically  zero), 

1904-1915:  Maximum  stage  recorded,  8.0  feet  at  8.30  a.  m.  November  16, 
1906  (discharge,  1,  760 «  second-feet);  minimum  flow  occurs  when  gates  in  dam 
are  closed  (discharge,  practically  zero). 

Winter  flow.— Stage-discharge  relation  not  seriously  affected  by  ice.  Gates  closed 
during  part  of  frozen  season. 

Diversions. — None. 

Regulation. — ^Flow  controlled  by  stoiage  and  release  of  water  in  Kachess  reservoir. 
Monthly  discharge,  without  storage,  determined  from  records  of  stage  of  reservoir. 

Accuracy. — ^Record  of  discharge  for  September  doubtful,  owing  to  imcertain  date 
for  change  in  rating. 

Cooperation. — Records  of  discharge  and  measurements  furnished  by  United  States 
Reclamation  Service. 

Discharge  measurementi  of  Kadiesi  River  near  EatUm,  Woih.^  during  the  gear  ending 

8epL  SO,  1916. 


Date. 

Mwleby- 

hei^t. 

Dis. 
charge. 

Date. 

Made  by— 

hei^ 

rHs- 

Oct.     1 

F.  K.  Mflxlfly 

Fiet, 
5.06 
8.86 
8.20 

89 

June  U 

July     a 

U 

F.E.Moxley 

Ftet, 
4.80 
6.00 
6.40 

^"-fii 

D«c  14 

*  .    *» .   ^MM'O/  .......... 

..do. ..       

do. 

Mi 

Hay    4 

Parker  and  Taylor 

::::;d2::::;:::::::;::;: 

a  Reviled  from  original  data.  A  stage  of  7.6  feet  was  reached  Nov.  26,  1000,  and  the  dlscharcs  of 
1,700  seoood-feet  published  for  this  data  In  Water-supply  Paper  378,  p.  174.  and  Water-Sapply  Papar 
860,  p.  63,  is  probably  too  large. 
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Daily  disdwrge^  in  uoond-fut,  of  Kaehess  River  near  Ea$ton,  Wash.f  for  the  year  ending 

Sept  30, 1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

430 

445 

318 

3 

2 

3 
125 
430 
386 
361 

325 
299 

282 
254 
226 

213 
190 
189 
191 
189 

149 
166 
311 
308 
291 

279 
109 
79 
127 
127 
132 

132 
132 
134 
140 
145 

147 
147 
147 
150 
150 

150 
150 
196 
343 
243 

243 
243 
243 
243 
243 

243 
243 
243 
243 
243 

343 
243 
240 
240 
243 

243 
340 
310 
340 
340 

340 
340 
234 
234 
83 

76 
76 
76 
76 
76 

76 
76 
27 



7 
10 

24 

88 
129 

176 
9 
9 
9 
8 

3 

3 
3 
3 
3 
3 

3 



'***86* 
217 
354 
271 

370 
475 
550 
550 

550 

612 
708 
869 
910 
010 

'  910 
944 
944 
944 
944 

944 
978 
978 
978 
978 

044 
850 
808 

808 
825 

876 
876 
910 
910 
876 

876 
876 
876 
876 
876 

876 
825 

n4 

774 
774 

774 
741 
708 
660 
628 
581 

550 
520 
460 
416 
385 

861 
316 
289 
283 

274 

253 
347 
343 
336 
338 

338 
322 

217 
309 
306 

193 
190 
186 
179 
174 

169 
162 
154 
152 
142 
137 

134 

2 

132 

3 

125 

4 

130 

5 

120 

6 

113 

7 

109 

8 

109 

9 

109 

10 

107 

11 

102 

12 

100 

13 

98 

14 

46 
87 

87 
87 
87 
147 
226 

226 
226 
226 
223 
223 

221 
132 
78 
76 
76 
76 

94 

15 

1 

1 
2 
3 
3 
2 

2 
2 
3 
3 
3 

2 
2 
2 
2 
2 
3 

92 

16 

02 

17 

90 

18 

87 

19 

87 

» 

87 

21 

83 

22 

81 

38 

79 

34 

70 

35 

77 

36 

77 

27 

53 

38 

0 

20 

0 

30 

0 

31 , 

Note.— Dladiane  Oct.  1  to  Apr.  26,  ascertained  from  (airly  well  defined  rating  curve;  Apr.  27  to  Sept.  3o. 
firom  rating  curve  fairly  well  defined  between  75  and  300  second-feet.  weU  defined  above  and  poorly  defined 
below  those  limits.    PracUcaUy  no  flow  De&  11-13»  Jan.  9  to  Mar.  14.  atid  May  22  to  June  11. 

Monthly  diediarge  ofKaehese  River  near  Easton,  Wash.,  for  the  year  ending  Sept.  SO,  1915, 

[Drainage  area,  63  square  miles.] 


Mooth. 


October 

November 

Deoember 

January 

February 

H«roh 

June 

July 

August 

Beptamber 

The  year. 


Observed  discharge 
(second-feet). 


Maxi. 


Mini- 
mum. 


445 

243 

243 

76 

0 

3 

176 

7 

944 

978 

560 

134 


978 


2 

132 

0 

0 

0 

0 

1 

0 

0 

581 

137 

0 


Mean. 


224 

202 

154 

18 

0 

1.19 
17.4 
3.19 
404 
840 
257 
88.2 


186 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


With- 
Stored.  |    out 
'storage. 

! 


13,800 

12,000 

9,490 

1,110 

0 

73 

1,040 

196 

34,000 

51,600 

15,800 

5,350 


134,000 


-  7,430 
+  9,080 

-  2,750 
+  4,070 
-I-  5,180 
+12,000 
+31,900 
+16,000 
-16,000 
-48,300 
-15,600 

-  2,160 


6,380 
21,100 
6,740 
5,180 
5,180 
12,100 
32,900 
16,200 
8,000 
3,300 
300 
8,000 


-14,000  120,000 


DiBdiarge  with- 
out storage 
(seooDd-leet). 


Mean. 


104 
355 
110 

84.2 

933 
197 
553 
268 
134 

53.7 
8.26 

51.9 


166 


Per 
square 
mile. 


1.65 

5.63 

1.75 

1.34 

1.48 

3.13 

8.78 

4.17 

2.13 

.85 

.05 

.82 


2.63 


Run-ofI 
(depth 

in 
inches 


drain- 

area). 


Accu- 
racy 
of  ob- 
served 
dis- 
charge. 


1.90 

6.28 

2.02 

1.54 

1.54 

3.61 

9.80 

4.81 

2.38 

.96 

.06 

.92 


35.84 
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SURFACE   WATER  SUPPLY,  1916,  PART  Xn — ^A. 


OLE  SLXnC  LAKE  XTEAB  ROBLTV,  WASH. 

Location. — ^In  sec.  10,  T.  20  N.,  R.  14  E.,  at  lake  outlet,  4  miles  northwest  of  Boslyn 
in  Kittitas  County,  and  about  7J  miles  northwest  of  Cle  Elum. 

Drainaob  area. — ^202  square  miles  (measured  on  topographic  maps). 

Records  available.— May  4  to  June  9, 1906;  October  1, 1906,  to  September  30, 1915. 

Gaob. — Since  June  17,  1907,  vertical  staff  on  left  abutment  of  temporary  crib  dam, 
zero  at  elevation  of  gate  sills,  2,122.75  feet.  Considerable  t&lL  between  lake  and 
dam  for  stages  below  5.0  feet.  Auxiliary  gages  installed  October,  1907,  and  July 
16, 1915,  at  same  datum  about  200  feet  above  dam  used  to  obtain  true  lake  eleva- 
tions at  low  stages;  read  to  hundredths  twice  daily  by  A.  D.  Nichols.  Prior  to 
Jime  17,  1907,  vertical  staff  in  lake  above  outlet  at  datum  0.45  foot  low»  than 
present  gage.  Simultaneous  readings  on  this  and  present  gage  July  7  to  October 
31, 1907. 

Extremes  of  storage. — ^Maximimi  stage  recorded  during  year,  14.31  feet  April  3 
(storage,  31,150  acre-feet);  minimum  stage  recorded,  2.11  feet  September  30 
(storage,  4,380  acre-feet). 

1907-1915:  Maximum  stage  recorded,  16.70  feet  November  24,  1909  (stcnage, 
37,050  acre-feet);  mjnimum  stage  estimated,  1.15  feet  August  31,  1906  (stoiage, 
2,380  acre-feet). 

Storage. — Capacity  of  reservoir,  at  crest  of  spillway  (gage  height,  11.3  feet),  24,100 
acre-feet.  Storage  or  release  each  month  used  for  determining  dischaige,  without 
storage,  for  gaging  station  below  dam. 

Cooperation  .--Storage  records  furnished  by  United  States  Rclamation  Service. 

Storage  J  in  acre-feet^  of  Cle  Elum  Lake  near  Roslyn,  Wash.,  for  the  year  ending  Sept. 

SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2, 
3. 
4. 
5. 

6.. 
7. 
8. 
9. 
10. 


6. 
7., 
18.. 
0. 
20.. 

21. 
22- 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


8,630 
9,260 
9,310 
9,560 
9,600 

9,730 
9,820 
9,890 
9,950 
10,220 

10,570 
11,030 
11,650 
12,060 
12,390 

12,610 
12,860 
13,140 
13,910 
14,8C0 

15,380 
1&660 
15,330 
14,460 
14,050 

13,340 
12.790 
13,300 
13,890 
13,230 
13,520 


15,130 
16,880 
21,810 
26,080 
27,520 

r,9io 

27,570 
27,090 
36,710 
20,470 

26,420 
26,760 
26,950 
26,710 
20,370 

26,040 
25,700 
25,399 
24,620 
24,510 

24,400 
24,790 
24,760 
24,570 
24,480 

24,450 
24,450 
24,450 
24,500 
24,310 


24,260 
24,210 
22,700 
21,670 
20,720 

20,120 
20,100 
20,880 
21,090 
20,580 

20,490 
20,100 
19,800 
19,470 
19,930 

20,300 
20,600 
20,760 
20,850 
19,340 

17,960 
17,040 
17,040 
17,500 
18,050 

18,140 
18,190 
18,230 
18,300 
18,720 
19,180 


18,800 
18,740 
18,630 
18,630 
18,610 

18,610 
18,610 
18,610 
18,610 
18,560 

18,500 
18,480 
18,410 
18,370 
18,280 

18,280 
18,280 
18,110 
18,020 
17,720 

17,610 
17,520 
17,480 
17,460 
17,390 

17,160 
16,700 
16,420 
16,250 
16,320 
16,360 


16,380 
16,470 
16,510 
16,550 
16,770 

16,770 
16,770 
16,770 
16,680 
16,680 

16,680 
16,680 
16,680 
16,680 
16,700 

16,680 
16,680 
16,610 
16,640 
16,600 

16,600 
16,640 
16,640 
16,680 
16,640 

16,680 
16,770 
16,810 


16,900 
16,920 
17,010 
17,070 
17,030 

17,110 
17,370 
17,570 
17,760 
18,060 

18,350 
18,670 
19.020 
19,060 
19,920 

20,770 
21,740 
23,070 
24,440 
25,260 

25,880 
26,220 
26,870 
27,330 
27,330 

27,10(i 
26,820 
96,610 
^,570 
^,640 
26,680 


26,960 
29,210 
31,150 
30,670 
29,640 

28,880 
28,500 
29,160 
27,980 
27,680 

27,590 
27,700 
27,890 
27,730 
27,160 

26,820 
27,010 
27,750 
28,270 
28,500 

28,270 
27,330 
20,450 
25,850 
25,550 

25,460 
2£i.l40 
25,490 
25,530 
25,550 


25,420 
25,210 
25,120 
24,810 
24,580 

24,670 
24,980 
25,420 

25,  no 

25,940 

25,810 
25,580 
25,260 
25,030 
24,900 

24,580 
24,440 
24,540 
24,580 
24,560 

24,540 
24,440 
24,400 
24,400 
24,400 

24,380 
24,290 
24,760 
35,300 
25,260 
25,060 


24,810 
24,  MO 
24,420 
24,900 
25,300 

35,810 
36,040 
35,900 
35,190 
34,510 

34,380 
33,070 
22,930 
22,710 
22,330 

21,380 
20,900 
20,350 
19,700 
19,110 

18,390 
18,200 
18,110 
18,110 
17,600 

17,000 
16,470 
16,030 
15,630 
14,840 


13,660 
12,830 
12,100 
11,250 
10,470 

9,510 
8,140 
9,830 
10,360 
10,320 

10,280 
10,170 
10,040 
9,600 
9,300 

9,870 
9,730 
9,350 
9,110 
8,820 

8,540 
8,200 
7^910 
7  740 
7,530 

7,490 
7^360 
7,160 
7,090 
7,000 
6,960 


ts 

6,730 
6,560 
6,520 

^»^ 
6,370 

6,180 

6,140 

5,910 

6,830 
6,740 
5,720 
5,720 

5,720 

5,720 
5,720 


6,4)0 
5,430 
5,340 
6,840 

5,300 
6,280 
6,110 
6,300 
6,300 

6,»> 
6,180 
6,080 
6,090 
5,090 

4,880 
<8eD 


5,680    4,680 
5,640    4,680 

6,640    4,880 


5!  640 

5,660 

5,630 

6,510 
5,610 
6  510 
5,610 
5,510 
5,510 


4,680 
4,680 
<e80 

<;« 

4,570 
4,430 
<430 

<« 
4.380 
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OLE  ELXm  BIVZB  nAS  B08LTV,  WAfiH. 

Location. — In  sec.  10,  T.  20  N.,  R.  14  E.,  below  temporary  crib  dam  at  outlet  of  Cie 
Elum  Lake,  4  miles  northwest  of  Roelyn,  jn  Kittitas  County,  and  7)  miles  north- 
west of  Cle  Elum. 

Drainage  area. — ^202  square  miles  (measured  on  topographic  maps). 

Records  available. — October  10,  1903,  to  September  30,  1915. 

Gaob. — Stevens  water-stage  recorder,  installed  October  14, 1913  inspected  daily  by 
A.  D.  Nichols.  Since  May  17,  1906,  vertical  and  inclined  staff  on  left  bank  800 
feet  below  temporary  crib  dam.  Prior  to  August  28, 1905,  inclined  gage  at  same 
site  and  datum  as  present  gage.  From  August  28,  1905,  to  March  16, 1906,  in- 
clined staff  at  same  site  but  at  datum  0.56  foot  higher  than  present  gage.  Gage 
height  corrected  to  true  datum. 

Discharge  measurements. — Made  from  cable  about  350  feet  below  gage  or  by 
wading. 

Channel  and  control. — Coarse  gravel  and  boulders;  shifting  at  high  water.  One 
channel  at  all  stages. 

Extremes  or  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
6.75  feet  at  1  p.  m.  April  3  (discharge,  4,220  second-feet);  minimum  stage  from 
recorder,  0.54  foot  at  10.30  a.  m.  October  10  (dischaige,  41  second-feet). 

1904-1915:  Maximum  stage  recorded,  14.05  feet  at  2  p.  m.  November  15, 1906 
(discharge,  18,700  second-feet);  minimum  stage  recorded,  zero  at  6  p.  m.  Septem- 
ber 28,  1914  (discharge,  practically  zero). 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice.  Water  from 
Cle  Elum  reservoir  above  freezing  temperature. 

Diy  ersions  . — None . 

Rbgulation.— Flow  partly  controlled  by  storage  and  release  of  water  at  Cle  iRlum 
reservoir.  Monthly  discharge,  without  storage,  determined  from  records  of  stage 
at  reservoir. 

AocuRACT. — ^Rating  curve  well  defined.    Results  excellent^ 

Cooperation. — Computed  dischaige  and  measurements  furnished  by  United  States 
Beclamation  Service. 

Diteharge  meaaurements  of  Cle  Elum  River  near  Roslyn,  Wash.,  during  the  year  ending 

Sept.  SOy  1915. 


Date. 

Made  by- 

hel^t. 

Dis- 
charge. 

Date. 

Made  by— 

Oaee 
heiSit. 

Dis- 
charge. 

Oct      S 

Tattle  and  Taylor 

F.E.Moxley 

Feet. 
L30 
1.24 
1.02 
3.22 

129 

88 

902 

June  17 

July    3 

14 

F.E.Moxley 

Feet, 
3.04 
2.86 
2.16 

*~-4 

Feb.  10 

do 

do 

706 

Kar.  13 
ICay     5 

do 

Parker  and  Taylor 

386 
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SUEFACE  WATEB  SUPPLY,  1M.5,  PART  XH — ^A. 


Daily  discharge,  in  second-fee t,  of  Cle  Elum  River  near  Roslyn,  Wash,,  for  the  year  enSu^ 

Sept  SO,  1916, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


ICar. 


Apr. 


May.    June.    July. 


Aug. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 


Ill 
123 
137 
147 

156 
161 
161 
1G5 
92 

61 
90 
114 
136 
188 

215 
,220 
261 
333 
403 

467 
507 
662 
783 
733 

733 
708 
350 
314 
503 


183 
188 
225 
830 
1,630 

1,840 
1,620 
1,360 
1,180 
1,060 

1,060 
1,220 
1,280 
1,150 
1,000 


758 
929 
895 
806 

060 
1,000 
1,000 

060 


023 
023 


023 
806 


1,000 
050 
023 
868 
840 

786 
416 
200 
211 
442 

508 
564 
506 
204 
174 

174 
176 
176 
323 


706 


211 
206 

206 
206 

211 
218 
218 
216 


216 
216 
216 
213 
211 

208 

203 
203 
203 


203 
203 
203 
203 

203 
203 
200 
200 
108 

108 
106 
108 
106 
103 

100 
272 
303 

216 
128 
126 


130 
130 
130 
130 
130 

130 
128 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 


130 
132 
134 
132 
130 

132 
134 
136 
113 
04 

04 
04 
168 
291 
273 

291 
270 
226 
201 


606 

840 

1,120 

1,360 

1,300 

1,250 
1,090 
1,000 
978 
1,000 
1,030 


1,220 
2,650 
4,030 
8,670 
2,860 

2.300 
2,050 
1,950 
1,780 
1,660 

1,540 
1,620 
1,700 
1,780 
1,990 

1,580 
1,550 
1,880 
2,100 
2,200 

2,100 
2,000 
1,580 
1,280 
1,150 

1,120 
1,090 
1,090 
1,120 
1,120 


1,060 
1,000 
1,000 
1,060 
960 

806 

078 

1.150 

1,280 

1,300 

1,360 
1,250 
1,120 
l)030 
050 

806 


805 
885 

888 
868 
813 
813 
813 

813 

813 

805 

1,000 

1,060 

1,000 


050 
896 
678 
385 
565 

706 
813 
966 
1,060 
868 

840 
840 
706 
647 
813 

807 
813 
813 
813 
813 

758 
560 
560 
564 


664 
680 
706 
706 
732 


732 

706 
706 
706 
706 

706 
680 
483 
381 


385 

389 
385 
380 
389 
385 


385 
340 
323 


326 
320 
320 
320 
310 


307 
300 
201 
286 
279 

276 
273 
267 
264 
250 


250 
347 
247 
243 

242 
230 
312 
345 
343 

315 
343 
243 
230 
230 

239 
236 
331 
226 
221 
213 


2U 

m 

19S 
1« 

m 

IS 

\^ 
w 
m 
]& 

in 

166 

153 

146 
I3S 

m 

134 

m 
m 

133 
130 
130 

UK 
IM 
UD 
UO 
113 


Non.— Discbarge  ascertained  from  well-defined  rating  curves  applicable  Oct.  1  to  Nov.  6,  and  Nor.; 
to8ept.30.  ^  »,f 

Monthly  discharge  of  Cle  Elum  River  near  Roslyn,  Wash.,  for  year  ending  Sept,  SO,  1915. 
(Drainage  area,  202  square  mlloB.] 


Mooth. 


Observed  discharge 
(second-feet). 


Maxi- 
mum. 


Mini- 


Mean. 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


Stored. 


With- 
out 
storage. 


Discharge  with- 
out storage 
(seccDd4set). 


Mean. 


square 
mile. 


Run^off 
(depth 

in 
inches 

oo 
drain- 

area). 


Aoon* 

serrtd 
dis- 


October 

November.... 

December 

January 

February , 

March 

April 

May 

June , 

July 

August , 

September 

Thejrear. 


783 

1,840 

1,000 

303 

130 

1,390 

4,030 

1,390 

1,060 

732 

307 

211 


61 
183 
174 
126 
128 
94 
1,000 
813 
385 
319 
213 
113 


317 
986 
443 
204 
130 
491 
1,860 
989 
743 
446 
252 
155 


19,500 
68,700 
27,200 
12,600 

7,210 
30,200 
110,000 
60,800 
44,200 
27,400 
15,500 

9,240 


+  5,090 
+10,800 
-5,130 
-2,820 
+  451 
+  9,870 
1,130 
499 
-10,200 

-  7,870 

-  1,460 

-  1,130 


24,600 

69,500 

22,100 

9,780 

7,660 

40,100 

109,000 

60,300 

34,000 

19,500 

14,000 

8,110 


400 
1,170 
369 
180 
138 
662 
1,830 
081 
571 
317 
228 
136 


1.08 

5.79 

1.78 

.79 

.68 

3.23 

9.06 

4.86' 

2.83 

1.57 

L13 

.67 


2.28 
6.46 
2.05 
.91 
.71 
3.72 

laii 

5.60 
3.16 
1.81 
1.30 
.75 


4,030 


61 


685 


423,000 


4,020 


419,000 


679 


2.87 


38.86 
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JTAOKIS  SIVB&  AT  OAK  FLAT,  nAS  HZLK,  WAfiK. 

Location. — In  sec.  34,  T.  15  N.,  R  16  Ei,  just  above  Oak  Flat,  three-fourths  mile  above 
intake  of  Selah  Valley  canal,  2  miles  above  Tieton  Kiver,  and  8  miles  southeast 
of  Nile,  in  Yakima  County. 

Draikaoe  area. — 640  square  miles  (measured  on  topographic  maps). 

Rkcords  available.— June  25,  1904,  to  September  30, 1915. 

Gag  b  . — Stevens  water-stage  recorder  after  November  29, 1914.  Barrett  and  Lawrence 
water-stage  recorder  September  20, 1911,  to  November  29, 1914.  Water-stage  re- 
corder inspected  daily  during  year  by  Lafe  Little.  Since  September  22,  1914, 
inclined  staff  on  left  bank.  Prior  to  flood  of  November  15, 1906,  inclined  staff  on 
left  bank  800  feet  below  present  gage  and  at  different  datum.  From  November 
16, 1906,  to  Janiiary  27,  1907,  temporary  inclined  gage  at  same  site,  gage  heights 
corrected  to  datum  of  original  gage.  From  January  28,  1907,  to  April  12,  1909, 
vertical  and  inclined  staff  at  same  site  and  datum  as  original  gage.  From  April 
13,  1909,  to  September  14, 1914,  cantilever  chain  gage  at  same  site  and  datum  as 
present  gage. 

Discharge  measurements. — Made  from  cable  75  feet  below  gage  or  by  wading. 

Channel  and  control. — Gravel  and  boulders;  steep  gradient;  shifting  at  medium 
and  high  water.    One  channel  M  all  stages. 

Extremes  of  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
8.05  feet  at  7  a.  m.  April  3  (discharge,  4,430  second-feet);  minimum  stage  from 
recorder,  3.47  feet  at  2  a.  m.  September  25  (diachaige,  141  second-feet). 

1904-1915:  Maximum  stage  recorded,  10.3  feet  during  morning  of  November  15, 
1906,  water  over  gage,  determined  from  high- water  marks  (dischaige,  21,900  sec- 
ond feet);  minimum  stage  recorded,  3.47  feet  at  2  a.  m.  September  25, 1915  (dis- 
charge 141  second-feet).^ 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — Numerous  small  tracts  irrigated  above  station;  aggregate  depletion  less 
than  5  per  cent  of  flow. 

Regulation. — Flow  partly  controlled  by  storage  and  release  of  water  at  Bumping 
reservoir.  Monthly  discharge,  without  storage,  determined  from  records  of  stage 
at  reservoir. 

AccuRACT. — Stage-discharge  relation  possibly  slightly  affected  by  ice  for  short  periods 
in  December  and  January.  Results  excellent  for  October,  November,  and  Feb- 
ruary to  May;  good  for  remainder  of  year. 

Cooperation. — ^Records  of  dischaige  and  measurements  furnished  by  United  States 
Reclamation  Service. 


Dittharge  measmementa  of  Naches  River  at  Oak  Flaty  near  Nile,  Wash.^  during  (he  year 

ending  Sept.  SO,  1915, 


Date. 

Made  by- 

Gage 

Dis- 
charge. 

Date. 

Made  by- 

i^^t. 

Die- 
diarge. 

Oct.    16 

Taylor  and  Tuttle 

F.£.  Moxley 

4.24 
6.52 
4.13 
4.97 
6.69 
5.94 

1,130 

276 

721 

2,320 

1,500 

June    2 

14 

Aug     7 

Sept.  16 

27 

F.  E.  Moxley. 

5.53 
4.78 
5.09 
3.61 
3.47 

1,210 

Not.  30 

Moxley  and  l^^ylo^ 

F.E.  Moxley... 

706 

Feb.     1 

do 

do 

do 

Parker  and  Taylor 

838 

Mar.  19 

Apr.    9 
uSy  10 

do 

R.S.Calland 

157 
146 

1  Minimum  stage,  3.0  feet,  recorded  Sept.  18-21, 1904,  not  considered  reliable.  Discharge,  139  second-feet, 
pabUshed  p.  97,  Wate^Supply  Paper  135,  too  small.  Correct  discharge  Sept.  lft-21,  1904,  probably  180 
■eoond-feet. 

106921*'— 18— wsp  412 16 
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SUBFACE  WATER  SUPPLY,  1915,  PABT  XU — ^A. 


DaUy  dMiatge^  in  Meeondrf^  of  Nache$  River  at  Oak  Flat,  nsar  NOe^  Woih.,  for  the 

year  ending  Sept,  30, 1915, 


Day. 


1 
2 
8 
4 
5 

6 
7, 
8 
8. 
10 

11 
13 
IS 
14 
15 

16. 
17 
18 
10 
30, 

31, 
22, 
33, 
34 
25, 

36, 
37 
38. 
20, 
30, 
31 


Oct. 


207 


183 

168 
167 
157 
280 
360 

351 
360 
360 
370 
360 

341 
380 
406 
608 
645 

608 

560 
438 
360 
360 


370 
370 
380 
264 
341 


Nov. 


Deo. 


256 

1,120 

753 

1,080 

2,480 

1,040 

1,660 

078 

1,370 

063 

1,160 

017 

062 

003 

887 

887 

814 

843 

843 

743 

858 

637 

1,030 

611 

1,040 

551 

1,120 

551 

1,080 

675 

1,160 

611 

1080 

551 

1,120 

551 

017 

540 

003 

551 

1,870 

517 

1  280 

517 

1  240 

500 

1,370 

500 

1,200 

405 

1,200 

304 

1,240 

804 

1,330 

443 

1,300 

304 

1,130 

804 

348 

Jan. 


344 
344 
335 
818 
301 

335 
288 
260 
277 
260 

260 
261 
261 
260 
261 


246 
246 
230 
232 

101 
153 
153 
311 
147 

153 
283 
246 
301 
301 
385 


Feb. 


277 
260 
265 

254 
246 

246 
231 
214 
218 
211 

201 
107 
306 

184 

178 

235 
235 
214 
211 

211 

235 
235 
235 
235 


358 
246 
246 


Mar. 


Apr. 


243 

1,710 

250 

3,400 

261 

4,340 

286 

3,000 

307 

3,380 

207 

8,030 

207 

2,750 

301 

2,540 

822 

2,350 

335 

2,280 

330 

2.350 

844 

2,410 

344 

2,480 

800 

2,280 

680 

2,220 

873 

2,220 

771 

2,410 

757 

2,680 

730 

2,820 

716 

2,800 

814 

2,160 

1,030 

1,710 

1,330 

1,610 

1,460 

1,370 

1,410 

1,280 

1,370 

1,200 

1,330 

1,200 

1330 

1,200 

1,330 

1,280 

1,460 

1,240 

1,460 

May. 


1,160 
1,200 
1,240 
1,120 
1,060 

1,080 
1,200 
1,330 
1,510 
1,510 

1,370 
1,280 
1,160 
1,090 
078 

002 

078 

1,040 

1,080 

1,030 

003 
025 

887 
880 
850 

843 
880 
1,160 
1,120 
1,200 
1,160 


June.    July. 


1,160 

i:?S 

1,200 
1,160 

1,120 

1,040 

080 

861 

783 

720 
702 
722 
715 
702 

847 
036 
720 
676 
631 

610 
610 
610 
613 
588 

600 

576 
530 
808 

486 


470 
450 
465 
503 

486 


858 

357 
486 

571 
600 
631 
576 
547 

600 
553 
543 
543 
565 

610 
600 
576 
644 
670 

676 
708 
606 
743 
676 


Au(.  Sept. 


610 
656 

735 
854 
707 

847 
801 
050 
013 
401 

430 

418 
366 
340 
857 

363 
863 
357 
340 
344 

844 
335 
335 
335 
335 

337 
831 
381 
310 
306 
310 


2n 

363 

335 
331 

108 

167 
140 
141 
167 
173 

176 
188 
183 
183 
170 

161 
161 
164 
161 
156 

140 
141 
144 
144 
141 

147 
140 
140 
140 
140 


NoTK.— Discharge  Oct.  1  to  Nov.  2  and  Nov.  3  to  June  1,  ascertained  from  two  weU-deflned  rating  corvvs; 
Jane  3  to  Sept.  26,  by  method  for  shifting  oontrol;  Sept.  27-30  from  well-deflned  rating  curve. 


Monthly  diediarge  of  Nadtee  River  at  Oak  Flat,  near  NiU^  Wath.^  for  the  year  ending 

Sept  SO,  1915, 

[Drainage  area,  640  square  miles.) 


Month. 


Observed  discharge 
(seoond-leet). 


Maxi. 

mum. 


Mini- 


Mean. 


Run-off  (total  in  acre- 
feet). 


Ob- 
served. 


Stored. 


With- 
out 
storage. 


Discharge  with- 
out storage 
(seoond-fset). 


RUD-Off 

(depth 
m 


Mean. 


Per 
square 


on 
drain- 

area). 


Aoeo- 

served 
di*. 


October 

November 

December. 

January 

February 

March 

iiS^:::::::::: 

June 

July , 

August , 

September 

The  year. 


645 

2,480 

1,120 

344 

377 

1,460 

4,340 

1,510 

1,300 

743 

050 

271 


157 
356 
348 
147 
178 
343 
1,300 
843 
486 
353 
308 
141 


856 

1,140 

658 

250 

228 

747 

2,200 

1,100 

704 

560 

486 

172 


21,000 
67,700 
40,400 
15.000 
12,700 
45,000 
136,000 
67,000 
47,200 
34,400 
20,000 
10,200 


+  1,860 
+  0,430 
-11,500 
+  1,330 

-  32 
+  2,640 
+  0,510 
+18,600 
+  3,560 
-13,400 
-10,700 

-  1,740 


23,800 
77,100 
28,000 
17,100 
12,700 
48,500 
146,000 
86,500 
50,800 
21,000 
10,200 
8,500 


1,200 
470 
278 
220 
780 
2,450 
1,410 
854 
343 
166 
143 


a605 
2.03 
.734 
.434 
.358 
1.33 
3.83 
2.30 
L33 
.534 
.350 
.323 


a70 
2.25 
.85 

.50 
.37 
L43 
4.37 
3.64 
L48 
.63 


A. 
B. 
B. 
A. 
A. 
A. 
A. 
B. 
B. 
B. 
B. 


4,340 


141 


732 


530,000 


458 


531,000 


733 


L15 


UL55 
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Location. — Above  sUuage  dam  at  outlet  of  Bumping  Lake,  12  miles  above  Amoncan 
River,  and  19  miles  west  of  Nile,  in  Yakima  County. 

Drainaoe  abba. — 68  square  miles  (measured  on  topographic  maps). 

Rbcobds  available. — ^April  27  to  November  22,  1909;  November  3,  1910,  to  Sep- 
tember 30, 1915. 

Gaqb. — ^Vertical  staff  on  £ace  of  gate  tower,  datum  mean  sea  level;  read  to  hun- 
dredths twice  daily  by  J.  H.  Nelson.  Prior  to  November  3,  1910,  vertical  staff 
on  north  shore  of  lake,  one-fourth  mile  above  outlet;  arbitrary  datum. 

ExTBBMBS  OF  8TOBAOE.— ^Maximiuu  Stage  recorded  during  year,  3,428.28  feet  July 
9  (storage,  36,730  acre-feet);  minimum  stage  recorded,  3,393.10  feet  October  3 
(storage,  985  acre-feet). 

1911-1915:  Maximum  stage  recorded,  3,428.28  feet  July  9, 1915  (storage,  36,730 
acre-feet);  minimum  stage  recorded,  3,392.50  feet  March  7,  1911  (storage,  775 
sere-feet). 
.  Btoraqb. — Oapadlty  of  reservoir,  at  crest  of  spillway,  33,700  acre-feet  Elevation 
of  gate  sill  and  spillway  crest,  3,389  feet  and  3,426  feet,  respectively.  Storage 
or  release  each  month  used  for  determining  discharge,  without  storage,  for  gaging 
station  below  dam. 

Ooo^RATiON.— Storage  table  furnished  by  United  States  Reclamation  Service. 

Storage f  in  acre-fut,  of  Bumping  Lake  near  Nile,  Wash.,  for  the  year  ending  Sept,  SO^ 

1915. 


Day. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
U. 
13. 
14. 
15. 

lA. 
17. 
13. 
19. 
30.. 

». 
33. 
Si. 
M. 
26. 

36.^ 
27. 

33. 
99. 

ao. 

31. 


1,120 
1,050 
965 
1,290 
1,350 

i,4ao 

1,450 
1,230 
1,120 
1,110 

1«090 
1,090 
1,130 
1,140 
1,130 

1,130 
1,120 
1,170 
1,440 
1,640 

1,560 
1,540 
1,790 
1,890 
1,960 

JSS 
2,000 

2,020 

3,160 

8,610 

8,060. 


8,540 
4,760 
7,290 
9,610 
11,140 

13,450 
13,480 
14,220 
14,820 
16,200 

16,550 
15,880 
16,700 
16,880 
17,250 

17.350 
17,080 
16,820 
16,520 
16,400 

16,220 
16,020 
15,580 
15,100 
14,700 

14,260 
13,880 
13,420 
13,000 
12,480 


11,900 
11,430 
10,940 
10,480 
9,040 

9,400 
8,860 
8,820 
7,810 
7.160 

6,680 
6,120 
5,560 
6,100 
4,580 

4,100 
3,680 
3,290 
2,990 
2,660 

3,470 
2,120 
1,900 
1,680 
1,570 

1,430 
1,260 
1,170 
1,110 
i;060 
1,020 


2,770 
2,620 
2,570 
2,540 
2,480 

3,440 
2,380 
2,380 
2,400 
2,400 

3,880 
2,360 
2,380 
2,380 
3,350 

3,350 

2,330 
2,310 
2,280 

2,280 
2,280 
2,280 
2,250 
3,220 

3,220 

2,220 

2,220 

3,220. 

2,220. 

3,360. 


3,250 
3,220 
2,220 
2,230 
2,280 

2,280 
2,310 
2,280 
2,280 
3,280 

3,250 
2,250 
3,250 
2,220 
2,220 

3,190 
2,220 
3,220 
2,220 
3,820 

JSS 
2,220 

2,200 

2,200 

3,190 

3,190 
3,220 
2,220 


2,220 
2,190 
2,150 
2,190 
2,220 

2,220 
3,220 
2,220 
2,200 
2,200 

2,200 
2,220 
2,230 
2,330 
2,830 

8,640 
3,840 
3,490 
4,450 
4,720 

6,060 
5,420 
5,820 
6,310 
6,490 

6,380 
6,010 
6,720 
6,490 
6,120 
4,860. 


4,910 
6,030 
7,180 
8,080 
8,270 

8,200 
8,160 
8,010 
7^740 
7,420 

7,150 
7,040 
7,010 
6,840 
6,630 

6,640 
6,540 
6,700 
6,940 
7,170 

8,060 
9,030 
9,530 
10,320 
11,000 

11,690 
12,370 
13,030 
13,710 
14,370 


14,990 
15,680 
16,370 
17,040 
17,660 

18,380 
19,100 
19,900 
20,770 
21,660 

22,420 
23,180 
23,760 
24,360 
34,880 

25,860 
25,800 
26,570 
27,100 
37,670 

28,200 
28,760 
29,220 
20,650 
80,120 

30,630 
31,210 
32,060 
82,830 
32,930 
83,000. 


83,060 
83,120 
33,120 
33,060 
88,060 

88,320 
83,710 
84,160 
84,620 
84,960 

86,260 
35,530 
85,790 
36,060 
36,330 

36^250 
36,090 
36,160 
36,220 
86,290 

36,360 
36,380 
86,490 
36,490 
86,490 

86,490 
36,490 
36,490 
86,560 
86,560 


86,630 
86,560 
86,520 
86,420 
86,860 

86,420 
36,560 
36,690 
86,730 
86,380 

86,980 
85,490 
84,830 
84,480 
84,030 

33,580 
33,160 
82,740 
32,130 
81,630 

80,920 
30,270 
29,620 
28,760 
37,880 

37,100 
36,210 
25,250 
34,400 
23,790 
23,180 


32,610 
21,630 
20,770 
10,690 
18,650 

17,860 
16,080 
14,710 
13,290 
13,720 

13,380 
11,680 
11,260 
10,850 
10,400 

10,000 
9,610 
9,220 
8,800 
8,400 

7,060 
7,660 
7,170 
6,770 
6,330 

6,400 
6,410 
4,940 
4,520 
4,000 
8,610. 


8,130 
3,830 

J22 
3,220 

3,320 

3,320 
2,150 
2,150 
2,150 
2,160 

3,090 
3,030 
3,080 
2,080 
1,060 

1,919 
1,900 
1,870 
1,870 
1,880 

1,880 
1,830 
1  800 
1,800 
1,800 

1,809 
1,770 
1,770 
1,770 
1,770 
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BimpnfO  BIVX&  VXAS  hzlk,  wabh. 

Location. — One-fourth  mile  below  spillway  of  Bumpiiig  Lake  dam,  half  a  mile  below 
outlet  conduit  through  storage  dam,  11^  miles  above  American  River,  and  19 
miles  west  of  Nile,  in  Yakima  County. 

Drain AOB  area. — 68  square  miles  (measured  on  topographic  maps). 

Records  available.— June  13  to  July  31, 1906;  April  27, 1909,  to  September  30, 1915. 

Gaoe. — Stevens  water-stage  recorder  installed  June  17, 1913,  inspected  daily  by  J.  H. 
Nelson.  Since  June  17,  1913,  vertical  staff,  on  left  bank,  one-fourth  mile  below 
spillway  of  storage  dam,  reconstructed  at  same  site  and  datum  April  27,  1915. 
During  1906  vertical  staff  on  left  bank  at  dam  site,  half  a  mile  8JtK>ve  present 
gage  and  at  different  datum.  April  27  to  September  16, 1909,  and  June  26, 1912, 
to  Jime  13,  1913,  vertical  staff  near  downstream  end  of  ri^t  pier  of  highway 
bridge,  about  three-eighths  mile  above  present  gage  and  at  different  datum; 
readings  on  this  gage  April  27  to  August  6,  1909,  reduced  to  datum  of  succeedizig 
gage  by  relation  ctu*ve.  Discharge  over  spillway  crest,  June  24  to  July  30,  1912, 
detem^ed  and  added  to  flow  past  gage.  August  7, 1909,  to  June  25, 1912,  ver- 
tical and  inclined  staff  on  ri^t  bank,  about  1,300  feet  above  present  gage  and  at 
different  datum. 

Discharge  measurements. — ^Made  from  cable  about  40  feet  below  gage  or  by  wading. 

Channel  and  control. — Laige  angular  rocks  and  gravel;  fairly  permanent.  Riffle 
control  60  feet  below  gage.    Zero  flow  would  occur  at  about  gage  height  0.6  foot. 

Extremes  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 
4.12  feet  at  9  a.  m.  August  8  (discharge,  932  second-feet);  minimum  stage  from 
recorder,  1.03  feet  October  4-6  (discharge,  about  2  second-feet). 

1906  and  1909-1915:  Maximum  stage  recorded,  7.0  feet  November  14,  1906 
(discharge,  4,300  second-feet);  minimum  flow  occurs  frequently  when  gates  in 
outlet  conduit  are  closed  (discharge,  practically  zero). 

Winter  flow.— Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — ^None. 

Regulation. — ^Flow  partly  controlled  by  storage  and  release  of  water  at  Bimiping 
reservoir.  Monthly  discharge,  without  storage,  determined  from  records  of  stage 
at  reservoir. 

AocuRACT. — Results  good  at  low  water  and  excellent  at  higher  stages. 

Cooperation. — Records  of  discharge  and  measurements  furnished  by  United  States 
Reclamation  Service. 

Discharge  measurements  of  Bumping  River  near  NUe,  Wash.^  during  the  year  ending  Sepi, 

SO,  1915, 


Date. 

Made  by— 

height. 

Dto. 
charge. 

Date. 

Made  by- 

Oaee 
Ini^t. 

Db- 
Charge. 

Oct.   14 
Apr.  27 

Tuttle  and  Taylor 

HooEley  and  Taylor .... 

Ftel. 
2.30 
1.40 

14.8 

^1 

Parker  and  Moxley 

Paul  Taylor. 

1.44 
1.71 

43.7 
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Daily  dMuxrge,  in  aecond'/eet,  of  Bumping  River  near  NiUf  Wtuh,,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oot. 


Nov. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Au«. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


133 

124 

76 

2 

2 

2 
62 
163 
137 
137 

131 
133 
142 
142 
131 

135 
140 
160 
228 
244 

244 
163 
66 

92 
137 

137 
137 
38 

2 

4 
5 


5 
9 

18 
17 
18 

17 
15 
39 
108 
174 

244 
296 
351 
431 
431 

452 
474 
474 
452 
566 

615 
615 
500 
500 


566 
566 
566 

542 


542 

519 
452 
519 
496 

496 
474 
474 
474 
452 

452 
431 
410 
890 
390 

870 
370 
351 
832 
314 

261 
314 
296 
261 


197 
180 
158 
140 
131 
124 


113 
117 
113 
109 
105 

101 
99 
99 

96 
96 

94 
94 
94 
94 
90 

85 
84 
84 
84 
80 

79 
76 
76 
73 
71 

70 
70 
70 
70 
63 
71 


63 
62 
60 
64 
63 

62 
62 
62 
62 
63 

62 
63 
64 

80 
39 

5 
6 
5 
4 
5 

5 
5 
5 
75 
244 

351 
452 
431 
410 
410 
390 


410 
496 
500 
602 
602 

719 
602 
666 

640 
615 

500 
500 
566 
566 
566 

566 
566 
566 

500 
870 

34 

29 
26 
23 
22 

20 
17 
16 
15 
16 


14 
17 
17 
16 
16 

14 
14 
15 
18 
19 

21 
21 
19 
18 
18 

17 
17 
16 
17 
17 

17 
15 
15 
16 
16 

15 
16 
18 
80 
814 
314 


314 
314 
814 
814 
261 

21 
21 
22 
23 
24 

22 
21 
20 
19 
76 

296 
168 
106 
105 
105 

105 
106 
107 
107 
135 

142 

94 
94 
96 
97 


99 

121 
160 
160 
66 


28 

55 

180 

814 

890 
410 
390 
832 
870 

870 
351 

S8 

468 

474 
468 
474 
542 
642 


566 

500 
642 
452 
431 


566 
606 

719 
603 

774 
831 
890 
642 
370 

870 
832 
814 
814 
814 

814 
314 
314 
314 
814 

814 
814 
814 
814 
314 


296 
296 
279 
279 
244 


197 
160 
126 
108 
89 

79 
71 
60 
66 


50 
60 
60 
50 
64 

49 
46 

43 
41 
40 

39 
40 
89 


36 

34 
38 

33 
83 


NoTS.— Dlscfaarse  ascertained  from  rating  curve  fairiy  well  defined  ttwi.  25  to  125  second-feet;  well 
defined  above  and  pocfly  defined  below  those  limits. 

McmMy  dieAarge  of  Bumping  River  near  Nile,  Wash,,  for  year  ending  Sept,  SO,  1916, 

[Drainage  area,  68  square  miles.) 


Observed  discharge 

Run-off  (total  in  acre- 

Discharge 

withoutstorage 

(second-ieet). 

Run- 
off 
(depth 

Inches 

on 
drain. 

area). 

AOOO- 

SSL 

Charge. 

Moith. 

Maxi- 
mum. 

Mini- 
mum. 

Meaft. 

Ob- 
served. 

fltorad. 

"Wlth- 
out 
stor- 
age. 

Mean. 

Per 
square 
mile. 

October 

244 
616 
642 
117 
79 
452 
719 
314 
814 
500 
890 
197 

2 
6 

124 

63 

64 

4 

16 
14 
19 
28 

244 
33 

Ill 
347 
355 

87.7 

60.8 
120 
309 

37.9 
122 
845 
420 

63.1 

6,840 

20,700 

21,800 

5,390 

3,870 

7,400 

23,700 

2,330 

7,230 

21,200 

25,800 

3,750 

+  1,860 
+  9,430 
-11,500 

+  2,640 
+  9,510 
+18,600 
+  3,560 
-13,400 
-19,700 
-  1,740 

8,700 
30,100 
10,300 
6,620 
8,840 
10,000 
33,200 
20,900 
10,800 
7,800 
6,100 
2,010 

141 
506 

168 

108 
69.2 

163 

568 

340 

182 

127 
99.8 
33.8 

2.07 
7.44 

2.47 
1.50 
1.02 
2.40 
8.21 
6.00 
2.68 
1.87 
1.46 
.50 

2.89 
8.30 
2.86 
1.88 
1.06 
2.77 
9.16 
6.76 
2.99 
2.16 
1.68 
.56 

B. 

A. 

Deoamber 

A. 

January 

B. 

B. 

m£5^*/::: '::::::; 

B. 

April 

A. 

ay...:::::::::::::::: 

B. 

jtme 

B. 

July 

A. 

August 

A. 

B. 

Tbeyaar. 

890 

2 

207 

150,000 

+      458 

150,000 

207 

3.04 

41.51 

. 
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SUEPACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


▲MsmiOAH  mxvnt  vxAm  mujl,  wamsl 

Location. — ^At  highway  bridge  three-fourths  mile  above  moath,  17  milee  north- 
west of  Nile,  in  Yakima  County. 

Drainaob  a&ea. — 80  square  miles  (measured  on  topographic  maps). 

Records  availablb.— April  25  to  October  30,  1909;  May  26  to  November  15,  1910; 
May  18  to  September  30, 1911 ;  July  1  to  September  30, 1913;  June  26  to  September 
5, 1914;  and  June  30  to  September  11,  1915. 

Qaob.— Vertical  staff  near  downstream  end  of  right  bridge  abutment;  read  to  half- 
tenths  daily  by  Purdy  Orosno,  except  on  days  listed  in  footnote  to  table  of  daily 
dischaige. 

Discharob  mbasurembnts.— Made  from  bridge  at  gage  or  by  wading. 

Channel  and  control. — Laige  boulders;  steep  gradient;  shifts  slightly  at  hi^  water. 
One  channel  at  all  stages. 

Extremes  or  discharge.— Maximum  stage  recorded  during  period,  2.22  feet  ftt 
11  a.  m.  June  30  (dischaige,  186  second-feet);  minimum  stage  recorded,  1.52  faet 
fileptember  6-10  (dischaige,  47  second-feet). 

1909-1911  and  1913-1915:  Maximum  stage  recorded,^  4.55  feet  June  2,  1909 
(discharge,  1,580  second-feet);  minimum  stage  recorded,  1.60  feet  October  16-19, 
1909  (discharge,  45  second4eet). 

Winter  vlow. — Station  not  maintained  during  froEon  seasoo. 

DiYBRSiONS. — None. 

Regulation.— None. 

AocuRACT. — Besults  fair  for  July  and  poor  for  remainder  of  period. 

Cooperation. — Gage-height  record  furnished  by  United  States  Foreet  Service,  dis- 
charge computed  by  United  States  Reclamation  Service. 


Dwiharge  meaiuremerUs  of  American  River  near  NiU,  Wcaik.^  during  the  year  ending 

Sept.  30, 1915, 


Dikte. 


MadabT- 


ImSSTu 


D^ 


Apr.  22 


Mojdey  tnd  Taylor. . 
Parker  and  Moxley . 


3.02 
2.66 


476 


Doily  discharge  of  American  River  near  Nile,  Wash,,  for  the  year  ending  Sept.  30,  19 IS. 


DV. 

Jnnt. 

July. 

Aug. 

Sept. 

Day. 

• 

Jane. 

July. 

Aug. 

Sept. 

I              

177 
1«8 
150 
154 
149 

145 
140 
135 
135 
136 

135 
113 
113 
113 
113 

77 
77 
76 
75 
75 

74 
73 
73 
72 
71 

71 
70 
69 
60 
68 

48 
49 

48 
48 

48 

47 
47 
47 
47 

47 

48 

16 

113 
113 
113 
113 
UZ 

118 
113 
118 
113 
113 

76 

78 
78 
78 
78 
78 

60  '.. 

2 

17 

as   

s 

18 

ss 

SI 

u 

u 
a 

n 

50 
52 

49 
60 
60 
60 
60 
49 

4 • 

10 

5 

20.:...:..:...::. 

6 

21 

7 

22 

8 

23 

9 

24 

10 

26 

11 

26 

12 

27 

IS 

28 

14 

20 

15 

30 

186 

31 

NoTS.->Di8charge  asoertained  from  fairly  well-defined  rating  curve.    July  1, 2, 4-7,  Aug.  1-11, 32, 20,  i 
8ept.  5,  gage  not  read;  discharge  interpolated. 

1  Records  available  for  only  a  few  months  each  summer. 


Digitized  by 


Google 


UPPBB  OOLUMBU  BIVEB  BASIN. 


231 


Monthly  diichttrge,  in  seeond-feet,  o/Amenean  River  near  Nile,  Wash.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  aeoond^Ceet. 

Ron-off 
(totalln 
acre-feet). 

Accu- 

Ifinlmiifn, 

Mean. 

racy. 

July 

m 

n 

49 

76 
40 
47 

110 
62.0 
47.6 

7,300 
3,860 
i:040 

C. 

August 

D. 

fi6i)teinbecr 

The  period 

12,300 

VOBTH  rOBK  or  TXBTOV  UVSK  BSLOW  OLXAB  OBXSX,  VZAB  VA0KZ8,  WASH. 

Location. — ^In  sec.  12,  T.  13  N.,  R.  12  E.  (unaurveyed),  below  Clear  Creek  dam  of 
the  United  States  Reclamation  Service,  a  quarter  of  a  mile  below  Clear  Creek, 
a  quarter  of  a  mile  above  Cold  Creek,  and  7  miles  above  South  Fork,  about  30 
miles  southwest  of  Naches,  in  Yakima  County. 

Drain AOB  arka.— 41  square  miles  (measured  on  topographic  maps). 

Records  avahablb.— -May  5  to  October  31, 1914;  July  1  to  September  19, 1915. 

Gaos.— -Vertical  staff  on  left  bank  1,000  feet  below  Clear  Creek  dam;  read  to  hun- 
dredths four  times  daily  by  O.  B.  Vaughn  October  1-31,  and  twice  daily  by 
J.  W.  Douglas  July  1  to  September  19.  Prior  to  May  21  gage  at  same  site  but 
at  datum  0.68  foot  higher;  all  gage  heists  reduced  to  present  datum. 

DiscHAROK  ICBASURBMBNTS. — Made  ffom  cable  or  by  wading. 

Channbl  and  control. — Bed  of  stream  at.  gage  composed  of  solid  rock.  Control, 
about  100  feet  below  gage,  is  formed  by  rock  ledge  and  should  be  permanent. 
Channel  curves  sharply  to  right  a  short  distance  below  gage.  Banks  hig^  but 
right  bank  is  subject  to  overflow  at  gage  height  of  about  10  feet.  A  log  jam 
about  200  feet  below  gage  may  cause  sligjit  backwater  effect  at  extremely  high 
stages.    One  channel  at  all  stages. 

EzTRBMBS  OF  M8CHARQB .— MaTimum  Stage  recorded  for  period,  2.00  feet  from  6  to 
10  a.  m.  July  3  (discharge,  310  second-feet);  minimum  stage,  0.88  foot  at  6  a.  m. 
July  16-17  (discharge,  126  second-feet). 

1914-15,  for  period  of  record:  Maximum  stage  recorded,  3.70  feet  at  7.30  p.  m. 
June  1,  and  7  a.  m.  June  2,  1914  (discharge,  780  second-feet);  minimum  stage 
recorded,  0.62  foot  at  2  p.  m.  and  7  p.  m.  September  13,  1914  (discharge,  106 
second-feet). 

WiNTBR  FLOW. — Observations  discontinued  during  winter. 

Diversions. — None. 

Rboulation. — Flow  partly  controlled  by  storage  and  release  of  water  at  Clear  Creek 
reservoir.  Monthly  discharge,  witliout  storage,  determined  from  records  at 
reservoir. 

AccimACY. — Results  excellent,  October  1-31;  good,  July  1  to  September  19. 

Cooperation. — Records  of  discharge  and  measurements  furnished  by  United  States 
Reclamation  Service. 

Diaeharge  meaeurements  of  North  Fork  of  TieUm  River  below  Clear  Creek,  near  Nachee, 
Woih,,  during  the  year  ending  Sept,  SO,  1915. 


Dttte. 

Made  by— 

he^t. 

Die- 
charge. 

At«.    8 

Moxley  and  CaUand  

FUt, 
1.41 
1.14 

3ee,'/t, 
204 

Sept.  10 

F.  E.  kozley 

168 
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SURFACE  WATER  SUPPLY,  1916,  PABT  XH — ^A. 


Daily  dischargejin  aecond-fiett  of  North  Fork  of  Tieton  River  below  Clear  Creek,  near 
Nachee,  Watth.Jor  the  periode  Oct,  ISl,  1914,  and  July  1  to  Sept,  19, 1915. 


Day. 

Oct. 

July. 

Aug. 

Sept. 

Day. 

Oct. 

July. 

Aug. 

Sept 

1 

135 
178 
131 
128 
132 

120 
120 
120 
123 
163 

170 
218 
227 
227 
186 

264 
282 
201 
282 
273 

273 
237 
264 
246 
180 

187 
195 
106 
187 
150 

246 
220 
2B3 
246 
106 

165 
211 
237 
220 
105 

180 
172 
180 
105 
237 

203 
172 
157 
157 
157 

157 
157 
157 
172 
165 

165 
172 
165 
165 
165 

16 

178 
218 
218 
263 
245 

202 
186 
170 
163 
163 

163 
156 
166 
156 
210 
260 

126 
160 
157 
167 
220 

228 
237 
211 
105 
105 

105 
203 
105 
180 
157 
203 

237 
228 
180 
165 
157 

187 
264 
246 
220 
195 

106 
105 
195 
196 
195 
237 

165 

2 

17 

165 

3 

18 

203 

4 

19 

203 

5 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10^ 

25 

11 

26. 

12 

27 

13 

28 

14 

20 

16 

30 

81 

.. 

KoTB.— Dlschaige  Oct.  1-30  ascertained  from  weU-deflned  rating  curve;  July  1  to  Sept.  19,  from  fairly 
well  defined  nting  curve.  Oct.  31  gage  not  read;  discharge  estimated  by  comparison  with  Tieton  River 
at  headworks  oi  'neton  oanaL 

Monthly  discharge  of  North  Fork  of  Tieton  River  below  Clear  Creek,  near  Naches,  Wash., 
for  the  periods  Oct.  1  to  SI,  1914,  and  July  1  to  Sept.  19, 1915. 

[Drainage  area,  60  square  miles.) 


Month. 

Observed  discharge 
(8econd4eet). 

Run-off  (total  in  acre- 
feet). 

Discharge  with- 
out storage 
(second4eet). 

Run-off 
(depth 

in 
inches 

on 
drain* 

age 
area). 

Acoo- 
cAkJL 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Ob. 
served. 

Stored. 

With- 

out 
storage. 

Mean. 

Per 
square 
mile. 

served 

di». 
diaiss. 

S  October 

263 
291 
264 
203 

123 
126 
157 
157 

178 
210 
206 
170 

10,900 
12,900 
12,700 
6,880 

0 

-  113 

-  82 
-1,600 

10,900 
12,800 
12,600 
4,780 

178 
206 

205 
^137 

3.03 
8.41 
3.36 
3.06 

8.37 
8.93 

3.87 
1.47 

A. 

July 

B. 

August       .        

B. 

September  1-19 

B. 

TIBTOV  UVSK  AT  BZASWO&KS  OW  TZXTOV  OAITAL,  HXAR  VAOHBS,  WASH. 

Location. — In  sec.  30,  T.  14  N.,  R.  15  E.  (unmirveyed),  below  intake  of  Tieton  canal, 
15  miles  above  mouth,  and  about  16  miles  southwest  of  Naches,  in  YaJdma  County. 

Drainaob  area. — ^240  square  miles  (measured  on  topographic  maps). 

Records  available.— April  17  to  September  17,  1906,  fragmentary  gage  heights; 
July  5, 1907,  to  September  SO,  1915. 

Gage.— Friez  water-stage  recorder  installed  July  8,  1911;  inspected  twice  daily  dur- 
ing irrigation  season  and  once  or  twice  weekly  during  winter  by  employees  of 
United  States  Reclamation  Service.  From  July  5  to  October  26, 1907,  August  26 
to  December  12, 1908,  and  since  April  9,  1909,  vertical  sta£F  on  right  bank  about 
1,000  feet  below  intake  of  Tieton  canal;  reconstructed  November  2,  1912,  and 
August  28,  1914;  all  published  gage  heights  at  approximately  the  same  datum. 
Bristol  water-stage  recorder  in  use  July  28,  1909,  to  July  7, 1911.  From  April  17 
to  September  17, 1906,  vertical  staff  on  left  bank  about  t|iree-fourths  mile  below 
present  gage.  From  October  27, 1907,  to  April  8, 1909,  cantilever  arm  and  grad- 
uated sticks  for  measuring  down  to  water  surface  at  Weisberger's  power  plant 
about  1}  miles  below  present  gage.  Gage  heights  January  1  to  April  8,  1909, 
referred  to  datum  of  present  gage  by  curve  of  relation.  Records  at  all  sites  com- 
parable. 
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DiBCHABOB  MBA817BBHBNT8. — ^Mado  from  cablo,  about  500  feet  below  gage  or  by 

wading. 
Channbl  and  contbol. — Gravel  and  boulders;  steep  gradient;  shifts  sli^tly  at  high 

water.    One  channel  at  all  stages. 
Extbbmbs  op  dischaboe. — ^Maximum  stage  during  year  from  water-stage  recorder, 

4.92  feet  at  2  a.  m.  April  3  (discharge,  1,550  second-feet);  niinlmiim  stage  from 

recorder,  1.30  feet  at  8  p.  m.  July  15  (discharge,  19  second-feet). 

1907-1915:  Maximum  stage  from  water-stage  recorder,  7.15  feet  at  4  a.  m. 

November  24,   1909  (discharge,  approximately  5,400  second-feet);  minimum 

stage  from  recorder,  1.30  feet  at  8  p.  m.  July  15,  1915  (discharge,  19  second-feet). 
WiNTBB  FLOW. — Stage-dischargo  relation  seriously  affected  by  ice;  flow  determined 

from  discharge  measurement  and  records  of  temperature. 
DiYBBSiON. — ^Tieton  canal  has  diverted  water  above  the  gage  since  1910.    Diversion 

throu^  canal  added  to  mean  monthly  flow  to  determine  natural  monthly  dis- 
charge. 
Kboulation. — Flow  slightly  regulated  by  storage  and  release  of  water  at  Clear  Creek 

reservoir  about  15  miles  above  gage.    Purpose  of  regulation  to  obviate  diurnal 

fluctuation  during  irrigation  season. 
AcciTBACT. — Stage-discharge  relation  probably  changed  November  3;  date  of  change 

doubtful. 
CooPBBATiON. — Records  of  discharge  and  measurements  furnished  by  United  States 

Reclamation  Service. 

Digeharge  meaturements  of  Tieton  River  at  Tieadworks  of  TieUm  canal,  near  Naches, 
Wash.,  during  the  year  ending  Sept.  SO,  1915. 


Date. 

ICade  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

bel^t. 

Dis- 
Charge. 

Oct.     1 
Feb.    4 

Taylor  and  Tuttle 

F.E.Mozley 

Feet. 
2.85 

•  2.56 
3.13 
3.49 

160 
350 
533 

June  29 
Aug.    4 

Koxley  and  Taylor 

CallandandKoxley.... 

Feet. 
2.38 
2.3« 
2.29 

118 

Kay  20 

11 

Kozley  and  Oreer 

Taylor  and  Parker 

107 

a  Stage-discharge  relation  aifected  by  ioe. 
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SUBPAOE  WATEB  SUPPLY,  1916,  PABT  XH — A. 


DaUif  dimsharget  in  ieoofndrfaet^  of  Tieton  River  at  headworhs  of  Tieinn  conoZ,  near  NaekeSf 
Woih.tfor  the  year  ending  Sept  SO,  1915. 


Day. 

Oct. 

Nov. 

Dea 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

sn>t. 

1 

Ml 
254 
260 
244 
241 

244 
244 
244 
235 
282 

278 
820 
400 
856 
828 

809 
832 
832 
420 
405 

860 
828 
306 
295 
292 

289 
289 
285 
285 

320 
400 

505 

622 

1,090 

842 

762 

696 
644 
598 
654 
512 

286 
266 

644 
649 
533 

477 
438 
852 
287 
889 

467 
898 
856 
840 
336 

836 
836 

864 
360 
340 

838 

333 
326 
311 
304 

801 
290 
280 
270 
253 

235 
218 
192 
168 
181 

168 
154 
154 
168 
168 

170 
178 
176 
178 
181 

184 
187 
189 
189 
192 
195 

196 
198 
196 
196 
195 

192 
187 
184 
181 
181 

184 
187 
184 
181 
181 

165 
165 
165 
162 
162 

159 
154 
151 
146 
144 

141 
141 
154 
157 
169 
162 

162 
165 
168 
159 
170 

168 
168 
168 
168 
168 

162 
162 
170 
154 
157 

154 
154 
154 
168 
168 

168 
168 
168 
176 
178 

176 
176 
173 

173 
176 
181 
196 
195 

192 
195 
198 
201 
203 

206 
206 
206 
264 
389 

376 
864 
376 
360 
352 

884 
446 
538 
538 
482 

434 
898 
402 
415 
434 
415 

681 
1,440 
1,400 
1,100 

945 

842 
798 
756 
696 
661 

702 
762 
762 
655 
604 

638 
702 
792 
842 
842 

600 
565 

472 
420 
893 

368 
360 
380 
448 
70S 

482 
527 
497 
406 
368 

372 
434 
527 
615 
610 

502 
463 
411 
364 
826 

294 
373 
467 
448 
411 

380 
864 
840 
333 
329 

811 
428 
810 
593 
472 
434 

467 
384 
326 
318 
372 

434 
482 
380 
277 
233 

195 
203 
215 
236 
255 

273 
287 
245 
178 
141 

141 
154 
195 
215 
146 

103 
79 
68 
104 
164 

208 
230 
261 
294 
458 

286 
224 
195 
198 
95 

70 
69 
68 
61 
37 

25 
31 
87 
30 

74 

99 
110 
105 
78 
68 

74 
76 
65 
54 
62 
82 

121 
114 
93 
112 
100 

66 

97 
121 
102 

n 

50 

IS 

145 
246 

97 
84 
50 
41 
86 

106 
287 
103 
92 
66 

58 
58 
165 
209 
89 
105 

74 

2 

62 

3 

46 

4 

48 

5 

57 

6 

52 

7 

51 

8 

54 

9 

10 

112 
149 

11 

127 

12 

171 

13 

159 

14 

157 

15 

lf9 

16 

169 

17 

168 

18 

196 

19 

277 

20 

230 

21 

224 

22 

215 

23 

203 

24 

184 

25 

206 

26 

201 

27 

195 

28 

173 

29 

176 

30 

181 

31 

None.— Dlaeharga  Oct.  1  to  Nov.  3  ascertained  from  foirly  well  defined  rating  curve;  Nov.  4  to  Sept.  30, 
from  rating  curve  well  defined  from  120  to  400  seoond-ftet  and  fairly  well  defined  above  and  below  thoae 
limits.  Stage-disdiarge  relation  afEected  by  ice  during  winter,  disdiarge  estimated  from  reoords  oft 
peratuie  Deo.  13  to  Jan.  1,  Jan.  18  to  Feb.  4,  Feb.  16  to  18. 

Combined  monthly  diecihargeof  Tieton  River  and  canal  at  headworhs  of  Tieton  caHal, 
Naehee,  Wash,,  for  the  year  ending  Sept.  SO,  1915. 

[Drainage  area,  240  square  miles.) 


Discharge  in  second-feet. 

Combined  run- 
off. 

Month. 

Combined. 

River 
(mean). 

Canal 
(mean). 

Total. 

Depth 
in 

Incfan 
on 

drain- 
age 

area. 

Total 

in 
acre- 

Aoco- 
ra4jy. 

Maxi. 
miun. 

Mini- 
mum. 

Mean. 

Per 
square 
mile. 

October 

420 
1,180 
333 
198 
178 
538 
1,440 
995 
703 
566 
415 
295 

235 
266 
154 
141 
154 
173 
598 
496 
340 
300 
209 
154 

804 
403 
220 
171 
166 
319 
712 
441 
242 
123 
103 
149 

0.0 
34.1 
.0 
.0 
.0 
.0 
90.2 
199 
244 
267 
221 
83.9 

804 
527 
220 
171 
166 
319 
802 
640 
486 
380 
824 
233 

1.27 

2.20 

.917 

.713 

.692 

1.33 

3.34 

2.67 

2.02 

1.58 

1.35 

.971 

L46 
2.46 
1.06 
.82 
.72 
1.58 
8.73 
3.08 
2.25 
1.82 
1.56 
1.06 

18,700 
81,400 
13,500 
10,500 
9220 
19600 
47,700 
89,400 
28,900 
23,400 
19,000 
18,900 

B. 

November 

B. 

December 

C. 

January 

C 

Febnuury 

B. 

Mardi 

A. 

April 

B. 

fiK.:;:;;:;:;::::::::::;::::: 

B. 

June. 

A. 

July 

A. 

August 

B. 

fieptembcnr 

B. 

The  vear  .^... 

1,440 

141 

287 

96.0 

382 

1.59 

21.57 

270,000 
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TISTOV  OAXAL  HXAR  ITAOHZS,  WASH. 

Location.— In  sec.  30,  T.  14  N.,  R.  15  E.  (unsiirveyeii),  below  canal  intake  and, 
about  16  miles  southwest  of  Naches,  in  Yakima  Coimty. 

Records  ayaiiablb. — ^Irrigation  seasons,  1910  to  1915. 

Gaob.— Float  gage  installed  in  a  stilling  well  about  500  feet  below  canal  intake; 
read  to  hundredths  twice  daily  by  G.  G.  Girdner. 

DucHAnoB  MBASUREMBNTS. — ^Msdo  from  a  gaging  bridge  30  feet  below  gage  or  by 
wading. 

CaANNBL  AND  CONTROL. — ^Earth  section  merging  into  concrete-lined  section  1,000 
feet  below  gage.  Stage-discharge  relation  practically  permanent,  except  for 
influence  of  brush  and  weeds  growing  on  sides  of  earth  section. 

ExTREMBS  OP  DISCHARGE. — ^Maximiun  stage  recorded  during  year  and  also  for  irri- 
gation seasons  1910-1915,  4.46  feet  June  30  and  July  1,  1914,  July  13-19,  1915 
(discharge,  275  second-feet);, no  water  in  canal,  during  year,  from  October  1  to 
November  17,  November  29  to  April  11,  and  September  19-30. 

Accuracy. — Results  excellent. 

Cooperation. — ^Records  of  discharge  and  measurements  furnished  by  United  States 
Reclamation  Service. 

Diaeharge  meaturemenU  of  TKeton  canal  near  Nacheif  Wash.,  during  the  year  ending 

SepL  30,  1915. 


Date. 

ICadeby— 

ba^. 

Dto- 
oharvB. 

Date. 

Hade  by— 

Oace 
baigbt. 

Dto- 
obarge. 

Mmy  11 

18 

Parker  and  Taylor 

A.  Philpott.... 

8.03 
3.75 

216 

June  23 
Aug.  4 

A.Pbflpott 

MoxlejandCaUand.... 

Feet. 
4.25 
4.13 

253 

Dailff  distharge,  m  Beeond-feet,  of  Tieton  canal  near  Nacheif  Wash.,  for  the  year  ending 

SepL  SO,  1915. 


Day. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

100 
103 
118 
161 
188 

210 
230 
234 
234 
234 

234 
234 
234 
234 
234 

234 
233 
215 
203 
203 

208 
203 
203 
190 
185 

185 
185 
185 
185 
185 
185 

196 
200 
207 
209 
209 

216 
220 
242 
242 
2i2 

246 
246 
246 
246 
246 

246 
246 
250 
252 
252 

254 
258 
258 
266 
270 

270 
272 
272 
272 
272 

272 
272 
272 
272 
0 

246 
254 
264 
263 
270 

270 
272 
275 
275 
275 

275 
275 
275 
275 
270 

270 
270 
200 
260 
260 

260 
260 
200 
260 
260 
260 

250 
260 
250 
250 
230 

230 
230 
280 
236 
245 

250 
260 
250 
250 
0 

250 
250 
250 
250 
250 

250 
0 
250 
250 
250 

250 
250 
250 
0 
221 
221 

220 

2. 

210 

3 

210 

4     

210 

f 

195 

6 



180 

7 

182 

s 

100 

9 

100 

10 

100 

11  

100 

12 

7 

15 

78 

100 

101 
101 
102 
104 
121 

142 
171 
198 
204 
226 

232 
238 
238 
238 
93 

100 

13 

100 

14 

100 

15 

100 

le 

100 

17 

100 

13 

93 
93 
93 

93 
93 
93 
93 
93 

93 
93 
93 

100 

19 

29  

2! ! 

22 

23 

24 ;.... 

2B 

28 

27 

28 

29 

ao 

31 • t 

1 

Hon.— Difcbaife  ascertained  from  rating  cur\-e  well  defined  above  75  seoond-feet. 
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MofUhfy  discharge  of  TieUm  canal  near  Naehea,  Wa$h,,for  (he  year  ending  Sept.  SO,  1915. 


Month. 


Diachargtt  In  aeoond-feet. 


Maxfanom.  ifinimtunT     llMn. 


Run-off 
(total  in 
MrMeat). 


r«cy. 


NoremlMr  19-38 
April  12-30 

June*.*.!.!!!!.*!.*! 
July 

August 

September  1-18.. 


234 
272 
375 
250 
230 


98 

7 

100 

196 

0 

0 

100 


98 
143 
190 
344 
357 
231 
140 


2,080 
5,370 
12.300 
14,500 
15,800 
13,800 
4,990 


A. 

A. 
A. 
A. 
A. 
A. 
A. 


Non.— No  flow  in  canal  Oct.  1  to  Nov.  17,  Nov.  39  to  Apr.  11,  and  Sept.  19-30. 

VORTH  rORK  or  AHTAVmi  ORXSK  HEAR  TAMPIOO,  WASH. 

Location.— In  the  NW.  J  sec.  2,  T.  12  N.,  R.  15  E.,  at  George  Prior's  ranch,  about 

100  feet  below  Nasty  Creek,  and  about  ^  miles  northwest  of  Tampico,  in  YaJdma 

(bounty. 
Drainage  area.— 69  square  miles,  measured  on  topographic  maps. 
Records  available.— August  26, 1907,  to  September  30, 1915. 
Gage.— Stevens  water-stage  recorder  installed  April  2,  1913,  on  left  bank  about  300 

feet  southeast  of  ranch  house;  inspected  once  a  week  by  F.  W.  Schott.    Prior  to 

April  2, 1913,  vertical  staff  at  same  site  and  datum  as  present  gage.    Water-stage 

recorder  used  until  August  19, 1915. 
Discharge  measurkments. — Made  from  gaging  bridge  50  feet  below  gage  or  by 

wading. 
Channel  and  control. — Gravel  and  boulders;  shifting  at  hig^  stages.    Banks  higjh; 

not  subject  to  overflow.    One  channel  at  all  stages.    RiflSe  control  100  feet  below 

gage- 
Extremes  op  discharge. — Maximum  stage  during  year  from  water-stage  recorder, 

3.0  feet  at  10  p.  m.  April  2  (discharge,  272  second-feet);  minimum  stage  recorded, 

1.41  feet  September  5  (discharge,  l4  second-feet). 
1907-1915:  Maximum  stage  recorded,  3.3  feet  March  2,  1910  (discharge,  684 

second-feet);  miniminn  stage  recorded,  1.32  feet  at  3  p.  m.  December  25,  1914 

(discharge,  11.8  second-feet). 
Winter  flow. — Stage-discharge  relation  probably  not  affected  by  ice;  open-chann^ 

rating  curve  assumed  applicable. 
Diversions.— Above  all  diversions. 
Regulation  . — ^None. 
AoouRAGY. — ^Results  excellent,  except  when  recorder  was  not  operating  in  August  and 

September.    Staff-gage  record  fragmentary.    Practically  no  diurnal  fluctuatioa. 

Discharge  measurements  of  North  Fork  of  Ahtanum  Creek  near  Tampico^  Wash.,  during 
the  year  ending  September  30,  1915. 


Date. 

Madeby- 

be^. 

Die- 
(diarge. 

Date. 

Made  by— 

bal3^. 

charge. 

ICar   14 

0  L.  Parker 

Fea. 
1.90 
3.50 
3.36 

159 
181 

ICay    7 
July  13 
Aug.  13 

0.0.  Paulaen 

Feei. 
3.35 
1.80 
1.51 

^T^ 

Adt.  23 

C.  0.  Paulaen 

do 

do 

a8L« 

iffy    7 

do 

loia 
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Dotfy  diicharge,  in  second-feet j  of  North  Fork  of  Ahtanum  Creek  near  Tampieo^  Waek.y 
for  the  year  ending  September  30^  1915, 


Dty. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

22 
24 
24 
23 
22 

22 
27 
23 
22 
23 

21 
20 
10 
19 
19 

24 
21 
19 
19 
18 

20 
22 
25 
27 
28 

28 
30 
80 
30 
30 
32 

37 
49 
52 
83 
64 

52 
48 
41 
39 
39 

39 
38 
38 
38 
29 

89 
37 
34 
35 
46 

47 
44 
41 
39 
40 

38 
38 
37 
35 
34 

32 
35 
33 
34 
34 

28 
82 
27 
27 
22 

22 
23 
82 
49 
62 

59 
54 
61 
59 
51 

47 
42 
39 
36 
82 

82 
31 
30 
28 
27 
28 

28 
27 
28 
28 
27 

25 
24 
24 
24 
24 

24 
23 
24 
28 
23 

28 
22 
23 
33 
23 

28 
51 
26 
78 
136 

110 
84 
57 
81 
30 
29 

27 
26 
24 
23 
21 

20 
20 
20 
20 
20 

20 
21 
20 
24 
34 

23 

21 
20 
20 
20 

20 
20 
20 
21 
22 

21 
20 
21 

22 
23 
23 
27 
29 

28 
28 
30 
31 
32 

86 
87 
88 
58 
74 

88 
84 
86 
83 
84 

94 
111 
140 
186 
113 

97 
86 
88 
96 
100 
100 

146 
239 
244 

206 
184 

171 
167 
154 
142 
142 

150 
162 
158 
150 
150 

160 
180 
204 
217 
208 

184 
164 
150 
140 
134 

134 
134 
138 
152 
136 

130 
136 
144 
120 
118 

124 
140 
152 
178 
169 

154 
146 
142 
132 
122 

118 
136 
138 
134 
130 

126 
124 
122 
116 
113 

111 
126 
134 
128 
122 
120 

122 
118 
116 
116 
124 

126 
118 
113 
102 
99 

94 
92 

86 

m 

78 

78 
76 
71 
67 
60 

54 
53 
54 
52 
52 

49 
48 
44 
42 
40 

39 
87 
36 
36 
86 

86 
37 
38 
37 
35 

88 
81 
30 
31 
30 

29 
28 
27 
27 
26 

24 
23 
23 
22 
22 

24 
23 
24 
27 
33 
27 

24 
23 
22 
22 
22 

21 
21 
21 
21 
20 

20 
19 
19 
18 
18 

18 
19 
18 
18 
18 

17 
17 
16 
16 
16 

16 
17 
17 
16 
16 
16 

16 

2 

17 

3 

16 

4 

15 

5 

14 

0 

15 

7 

16 

8 

16 

9 

16 

10 

16 

11 

16 

12 

17 

13 

18 

14 

18 

15 

17 

16 

16 

17 

16 

18 

16 

19 

16 

20 

16 

21 

16 

22 

16 

23 

16 

24 

15 

25 

15 

26 

15 

27 

15 
15 

28 

29 

15 
15 

ao 

81 

Nora.— Discharge  ascertained  from  two  weU^leflned  rating  curves  applicable  Oct.  1  to  Jan.  25,  and  Jan. 
29  to  Sept.  30.  Oct.  21-23,  Nov.  10-13,  Jan.  26-28, 30-81,  Feb.  1^.  Au£.  5, 6, 8,  and  10,  water  stage  recorder 
stopped;  disdiarge  Interpolated.  Aug.  20  to  Sept.  30,  water  below  mtake;  outside  gage  at  same  datum 
readthree  times  a  week;  discbarge  interpolated  for  days  when  gage  was  not  read. 

Monthly  diediarge  of  North  Fork  of  Ahtanum  Creek  near  Tampico,  Wdth,,  for  the  year 

ending  September  30,  1915. 


Month. 


Discharge  in  seoond-Ceet. 


M^^ninm.    Ifinlmnm 


Run-off 
(total  in 
acre-leet). 


Accu- 
racy. 


October 

November 

Deoember..... 

January 

February 

March... 

^:::::::::; 

June 

'nly 

August 

September. . .. 

The  year 


32 

83 

62 

136 

34 

140 

244 

178 

126 

•  39 

24 

18 


18 
29 

22 

22 

20 

22 

134 

111 

•  40 

22 

16 

14 


23.6 
42.3 
87.0 
37.6 
21.8 
67.5 

167 

132 
8a9 
30.0 
18.8 
15.9 


1,450 
2,520 
2,280 
2,310 
1,210 
4,150 
9,940 
8,120 
4,810 
1,840 
1,160 
946 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


244 


14 


56.8 


40,700 


•  Interpolated  value. 
flOTJTX  VG&K  or  AHTAVmi  OBXXK  AT  OOV&AD   BAVCH,  HXAR  TAMPIOO,  WA8K. 

Location.— In  the  W.  }  eec.  23,  T.  12  N.,  R.  15  £.,  at  Conrad  ranch,  2)  miles  above 

the  North  Fork,  and  2}  miles  southwest  of  Tampico,  in  Yakima  Ck>unty. 
Brain A«B  area. — 26  square  miles  (measured  on  topographic  maps). 
RscoRDa  AVAiLABLB. — ^March  15  to  September  30,  1915. 
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Gaoe.— Vertical  staff  on  left  bank  about  75  feet  from  obaerver's  house;  read  twios 

daily  to  hundredths  by  Mrs.  W.  6.  Conrad. 
Discharge  measurements. — MJade  by  wading. 
Channel  and  control. — Gravel  and  sand;  shifting  at  high  stages.    One  channel  at 

all  stages.    Banks  high  and  wooded.    Zero  flow  would  occur  at  zero  gage  height 

i:0.2  foot,  as  determined  March  16,  1915. 
Extremes  op  discharge.— Maximum  stage  recorded  during  year,  1.50  feet  at  6  p.  m. 

April  3  (dischaige,  62  second-feet);  minimum  stage  recorded,  0.60  foot  September 

25-26  (dischaige,  4.3  second-feet). 
Winter  plow. — Station  discontinued  during  winter. 

Diversions. — Small  ditch  diverting  above  gage  supplies  water  to  Conrad's  hop  fields. 
Regulation  . — None. 
Accuracy. — Results  fair  for  March  and  excellent  for  remainder  of  year,  except  for 

extremely  low  stage. 

Discharge  measurements  of  South  Fork  o/Ahtanum  iJreek  at  Conrad  nmchf  near  Tampteo, 
Wash.  J  during  the  year  ending  September  SOy  1915, 


Date. 

Made  by— 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

b^t. 

Dto- 

GbttSB. 

Mar.  16 

G.L.Parker 

Feet, 
1.18 
1.23 
1.07 

41.0 
31.0 

July  13 

13 

Aug.  12 

C  0.  Paulatn .......... 

.72 
.72 
.M 

Apr.  23 

C.  G.  Paulsen 

do 

do 

9.44 

Kay    0 

do 

«.€! 

Daily  discharge^  in  second-feet,  of  South  Fork  ofAhtanum  Creek  at  Conrad  ranch, 
TampicOy  Wash.,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8<9it. 

1 

39 
58 
62 
54 
50 

46 
43 
42 
38 
38 

39 
39 
41 
41 
39 

42 
44 

46 
49 
52 

48 
44 
40 
38 
36 

35 
33 
35 
35 
36 

83 
33 
32 
31 
31 

31 
31 
32 
33 
35 

36 
86 
86 
33 
31 

31 
33 
33 
32 
32 

31 
26 
26 
26 
29 

28 
28 
28 
28 
27 
26 

2S 
25 
24 
24 
28 

23 
22 
21 
21 
21 

20 
20 
20 
19 
18 

16 
16 
15 
15 
15 

14 
13 
13 
13 
18 

12 
12 
11 
11 
11 

11 
10 
10 
10 
10 

11 
10 
10 
10 
10 

16 
9.6 
9.5 
9.5 
9.6 

9.5 
9.5 
9.5 
9.0 
8.6 

7.7 
7.7 
7.7 
7.7 
7.7 

7.2 
6.8 
7.2 
7.7 
10 
9.5 

S.1 
8.1 
7.7 
7.7 
7.7 

6.8 

6.8 
7.2 
7.2 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
5.6 
5.6 
5.6 
5.6 
5.1 

6.0 

2 

6.0 

3 

ft.6 

4 

5.6 

5 

6.6 

6 

6.1 

7:::;:;::::::::::::.:::.:.:.:.:.:.:.:.:-:.:.:i:::::::: 

5.1 

8 1     

5.1 

5;:::::::::::::::::::::::.:::.:::.:.:.:::.:.:i:::::::: 

4.7 

10 

5.1 

11 

5.1 

12 ' 

5.1 

13..            1     

5.6 

14 

5.1 

15 

39 

38 
38 
38 
36 
36 

38 
40 
46 
46 
40 

35 
31 
32 
33 
35 
35 

5.1 

16 

5.1 

17 

5.1 

18 

5.1 

19 

5.1 

20 

4.7 

21 

5.1 

22 

5.1 

23 

5.1 

S::::::.:.:.:...: 

5.1 

25 

4.J 

26 

4.8 

27 

5.1 

28 

5.1 

29 

5.1 

30 

5^1 

31 

Note.— Discharge  aaoertalned  from  rating  curve  well  defined  below  50  seoond-feet. 
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Monthly  discharge  of  South  Fork  of  Ahtanum  Creek  at  Conrad  ranch^  near  Tampico, 
W(uh,,/or  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  In  seoond'Ceet. 


Mft-ritnntn.    If ttitmimi ,       MflttU. 


Run-off 
(total  in 
Bcre-ieet). 


Accu- 
r»«y. 


Mardi  15-31. 

April 

May 

Jime. 

July 

August 

September... 


40 

62 

SO 

35 

U 
8.1 
6.0 


31 

33 

96 

11 
6.8 
5.1 
4.3 


37.4 
42.7 
30.0 
17.5 
9.13 
6.63 
5.15 


The  period. 


1,260 

2,540 

1,000 

1,040 

561 

408 

806 


8,020 


HBW  BB8E&VATX0V  OAITAZ.  ITEAK  PAKXBB.  WASH. 

Location.— In  sec.  20,  T.  12  N.,  R.  19  E.,  threo-fouttha  mile  below  intake  of  canal, 
three-fourths  mile  northwest  of  Parker,  in  Yakima  Comity,  and  5}  miles  north- 
west of  Wapato. 

Kecords  availablb. — Irrigation  seasons  1904-1915. 

Gage. — Vertical  staff  on  left  side  three-fourths  mile  below  intake,  read  to  hundredths . 
twice  daily  by  George  M.  Baugher.  Prior  to  April  1, 1911,  vertical  staff  on  up- 
stream side,  left  abutment  of  highway  bridge,  one-fourth  mile  below  present 
gage  and  at  different  datum. 

Discharge  measurements. — ^Made  from  bridge  at  gage  and  from  highway  bridge 
one-fourth  mile  below  gage. 

Channel  and  control.— Gravel  and  small  stones.  Growth  of  aquatic  plants  causes 
variable  obstruction  in  channel.  Operation  of  checks  below  gage  renders  control 
unstable. 

Extremes  op  discharge.— Maximum  stage  recorded  diuing  year,  4.31  feet  May  12-14 
(dischaige,  672  second-feet);  no  water  in  canal  October  15  to  April  6. 

1904-1915:  Maximum  stage  recorded,  4.31  feet  May  12-14, 1915  (discharge,  672 
second-feet);  no  water  in  canal  during  nonirrigating  seasons. 

Accuracy. — Stage-discharge  relation  seriously  affected  by  growth  of  aquatic  plants 
and  by  operation  of  checks  below  gage.  Frequent  measurements  render  results 
good. 

Cooperation. — Computed  discharge  furnished  by  United  States  Reclamation  Service. 
Measurements  furnished  by  United  States  Office  of  Indian  Affairs  and  United 
States  Reclamation  Service. 
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Discharge  measurements  of  New  Reservation  canal  near  Parker,  Wash.,' during  the  year 

ending  Sept.  SO,  1915. 


Dste. 

Hade  by— 

iS^t. 

Dis- 
charge. 

Date. 

Madeby- 

be^t. 

Di». 
char«R. 

Oct.  13 

R.S.S]dllin i.... 

do 

do 

do 

do 

Parker  and  Taylor . . .  i . 

R.S.Skillin 

Feet. 
0.78 
2.46 
4.08 
4.18 
3.85 
3.68 
3.98 
3.79 
3.76 
3.76 
3.99 
4.18 
3.78 
3.78 
3.94 
4.03 
4.00 
3.98 
4.26 
3.60 
3.60 

aec.-ft. 
60 
252 
608 
644 
560 
523 
600 
539 
543 
531 
588 
608 
504 
505 
532 
559 
529 
527 
509 
462 
448 

July  20 
26 

Aug.  2 
6 
9 
11 
16 
17 
20 
20 
25 
28 
30 

Sept.   7 

8 
14 
15 
17 
21 
27 

R.fl-fllH1H« 

FM. 

3.60 

8.18 

3.35 

8.87 

3.47 

3.67 

2.99 

.62 

.60 

.61 

3.76 

8.80 

.37 

.30 

.27 

2.10 

1.09 

1.57 

1.54 

1.53 

2.12 

''^L 

14 
May    3 

10 

:::::3S::::::::::::::::: 

F.  E.  Moidey 

m 

t84 

181 

17 

R.S.Skillin 

406 

18 
26 

do 

do 

do 

do 

F.E.MoxIey 

447 
131 

June    3 
3 

do 

F.E.MoxIey 

46 
44 

7 

R,  fl.SHlHn    

45 

12 

F.E.MoxIey 

R.  S.  Skillin 

483 

14 

R.S.Skillin. 

do 

do 

do 

F.E.MoxIey 

450 

17 
18 
19 

do 

do 

F.E.MoxIey 

34 

30 

20 

23 

R.S.Skillin 

R.S.Skillin 

222 

29 

July     1 

do 

F.E.MoxIey 

do 

do 

F.E.MoxIey 

94 
144 

R,  fl,  RMiHn .   . , . 

139 

12 

do 

F.E.MoxIey 

R.fl,  flkfiiin 

143 

12 

do 

ns 

Daily  discharge^  in  second-feet,  of  New  Reservation  canal  near  Parker,  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

173 
177 
169 
167 
158 

154 
154 
154 
154 
157 

154 
154 
189 
71 

36' 

48 
77 
123 

130 
156 
118 
143 
222 

267 
311 
319 
359 
431 

447 

473 
502 
508 
510 

569 
582 
5S2 
588 
686 

584 
582 
600 
615 
615 

615 

620 
628 
647 
647 

647 
672 
672 
672 
663 

573 
538 
529 
617 
615 

692 
599 
590 
617 
594 

578 
546 
502 
498 
500 
498 

491 
498 
536 
529 
519 

527 
539 
527 
510 
557 

561 
573 
594 
596 
612 

628 
642 
500 

536 
644 

419 
526 
554 
552 
552 

552 
552 
652 
531 
533 

531 
531 
533 
533 
531 

531 

563 

460 

456 
456 
456 
487 
619 

487 
519 
460 
458 
460 

460 
439 
419 
419 
407 

367 
877 
377 
897 
363 
373 

383 
373 
365 
366 
366 

387 
893 
419 
409 
410 

466 
492 
477 
435 
386 

835 
173 
46 
44 
44 

45 

496 
481 

458 

441 
454 
454 

34 
34 

33 

2 

33 

3 

32 

4 

30 

5 

ai 

6 

29 

7 

9 

8 

215 

9 

208 

10 : 

213 

11 

210 

12::::::::::.:.: :...: :: :.. 

206 

13 

83 

14 

96 

15 

145 

16 

143 

17 

130 

18 : 

136 

19::::.:.:::.:::.:.:::::::::::.::::::::::::  :  !  :  :  : 

138 

20 

141 

21 

141 

22 

143 

23 

14 

24 

141 

25 

140 

26 

134 

27 

118 

28 

118 

29 

117 

30 

117 

31 

NoTS.— Discharge  asoertained  by  method  for  shifting  control.    June  15,  gage  washed  out;  disGfaarge  esti- 
mated.  Aug.  31  to  Sept.  6^  no  gage-height  record;  discharge  interpolated. 
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Monthly  di9charge  of  New  Reservation  cancU  near  Parker ^  Wash,  j  for  the  year  ending 

Sept,  30, 1915. 


Month. 


Discharge  in  second-feet. 


>f^^"*«»*"-   Mlnim^^m.      Meftn. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October  1-14. 
April  7-30... 

JunellJII'.*!! 

July 

August 

September... 


189 
588 
672 
628 
607 
496 
215 


71 
36 
498 
419 
363 
34 
29 


156 
337 
506 
541 
469 
315 
120 


4,330 
16,000 
36,600 
32,200 
28,800 
19,400 

7,130 


OLD  BS8X&VATX0V  OAITAZ.  HEAR  PA&KBB»  WASH. 

Location.— In  aec.  28,  T.  12  N.,  R.  19  E.,  about  300  feet  below  intake,  500  feet  above 

controlling  waste  of  first  lateral,  1  mile  east  of  Parker,  in  Yakima  County,  and  3) 

miles  nor^west  of  Wapato. 
Records  available. — Irrigation  seasons  1904-1915. 
Oaoe. — ^Vertical  staff  on  left  side  about  10  feet  upstream  from  private  farm  bridge; 

read  to  hundredths  twice  daily  by  Frank  Sutton.    Prior  to  June  23, 1908,  vertical 

staff  on  downstream  end,  rig^t  retaining  wall  of  Northern  Pacific  Railway  Co. 

bridge,  about  half  a  mile  below  present  gage  and  at  different  datum. 
Discharge  measurements.— Made  from  gaging  bridge  at  gage. 
Channel  and  control. — In  bed  of  old  slough:  velocities  high;  no  obstruction  from 

growth  of  aquatic  plants;  fairly  permanent  for  each  irrigation  season. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.71  feet  May  11 

(discharge,  277  second-feet);  no  water  in  canal  October  15  to  March  31. 
1904-1915:  Maximum  stage  recorded,  4.20  feet  June  17,  1914  (discharge,  332 
second-feet).    No  water  diverted  during  nonirrigating  seasons. 
Accuracy. — Rating  curve  well  defined  between  15  and  300  second-feet.    Operation 

of  checks  below  gage  may  influence  stage-discharge  relation  slightly.    Results 

excellent  above  and  good  below  100  second-feet  except  for  extremely  low  water. 
Cooperation. — Records  of  discharge  furnished   by  United   States  Reclamation 

Service.    Measurements  furnished  by  United  States  Office  of  Indian  Affairs  and 

United  States  Reclamation  Service. 


Discharge  measurements  of  Old  Reservation  canal  near  Parker ,  Wash.,  during  the  year 

ending  Sept,  SO,  1915. 


Date. 

Made  by- 

beicSt. 

Di». 
charge. 

Date. 

Madeby- 

hei^t. 

DI». 
diarge. 

Oct.   13 

R.S.SkilUa 

Feet. 
0.06 
3  48 
8.70 
3.21 
3.21 
2.99 
2.79 
2.83 
2.30 
1.97 
1.91 
2.21 
2.01 
2.20 
2.22 
2.54 

Sec-fi. 
68 
257 
276 
237 
227  , 
219 
196 
206 
155 
127 
126 
146 
130 
150 
147 
175 

12 

S 
22 

26 

Aug.    2 

6 

11 

17 

20 

20 

30 

Sept.   7 

14 

17 

R,fl   fllrillln    ,    , 

Feet. 

2.47 

2.00 

2.00 

1.80 

1.92 

1.86 

1.84 

1.65 

a59 

-a  06 

-0.12 

-0.11 

-an 
-a  09 

5«^. 

May    3 

10 

do 

do 

do 

F.E.Moxley 

131 
126 

17 

do 

Parker  and  Taylor 

Tl.RflVllUn 

R  s.  flk|ll|n_ 

130 

17 
25 

do 

do 

do 

F.E.Moxley 

R.  R.  SMllfn 

131 
119 

Jcne    3 
8 

do 

F.E.Moxley 

116 
101 

7 

n.R.f^voffn 

37 

12 

F.E.Moxley 

do 

do 

F.E.Moxley 

11 

14 

R.S.Skillin 

10 

10 

F.E.Moxley 

8.0 

23 

R.S.Skillin 

R.S.Skillin 

13 

29 

fVe.  MoJdey  .*.'.* '.'.'.'.'... 

F.E.Moxley 

7.6 

July     1 

R.S.SWUfai 

4.6 

R.R.flMnin. 

F.E.Moxley 

-0.20 

5.3 

106921®— 18— W8F  412- 


-16 
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Daily  discharge,  in  second-feet,  of  Old  Reservation  canal  near  Parker,  Wash.,  for  the  year 

ending  Sept.  30, 1915. 


Day. 

Oct. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

87 
87 
87 
87 
81 

•6 
90 
91 
84 
86 

87 
70 
60 
60 

33 
33 
83 
83 
88 

46 
46 
46 
46 
•48 

48 
77 
82 
84 
89 

100 
134 
156 
174 
202 

217 
222 
226 
226 
226 

229 

240 
217 
258 
258 

255 
254 
258 
244 
233 

224 
220 
229 

245 
270 

277 
265 
258 
251 
242 

226 
232 
245 
238 
233 

222 
212 
208 
209 
209 

202 
198 
222 
245 
240 
239 

236 
218 
196 
184 
162 

160 
156 
156 
146 
152 

138 
124 
116 
124 
121 

128 
158 
157 
149 
148 

156 
151 
138 
134 
138 

136 
147 
148 
149 
149 

146 
146 
146 
160 
170 

179 
171 
162 
134 
122 

124 
130 
130 
130 
114 

130 
130 
127 
121 
121 

125 
127 
127 
122 
122 

117 
124 
120 
120 
126 
127 

121 
116 
116 
114 
120 

105 
100 

99 
106 

74 

87 
18 
12 
12 
12 

22 

17 

10 

9 

8 

8 
8 
8 
26 
9 

9 
9 
9 
9 
9 
9 

9 

2 

9 

3 

9 

4 

9 

5 

9 

6 

9 

7..... 

9 

8 

24 

9 ' 

12 

10 

11 

11 

10 

12 

8 

13 

6 

14 

5 

15 

5 

w ' 

5 

17 

5 

18 

19 1 

20 

21 

22 

23 

24 

25 

26 i 

1 

27 

28 

29 

30 

t 

31 

1 

Note.— Discharge  ascertained  from  rating  curve  well  defined  between  15  and  300  second-feet.    Sept.  12, 
13, 15,  and  16  gage  not  read;  discharge  interpolated. 

Monthly  discharge  of  Old  Reservation  canal  near  Parker,  Wash.,  for  the  year  ending  Sept. 

30,  1915. 


Month. 


DiAcharge  In  aecond-Ceet. 


Mifrlmntn.    Mfntrnmyi,       Mean. 


Ron-off 
(total  in 
acr»4eet). 


ACOQ* 

,r»cy. 


October  1-14... 

fc::::::: 

June 

July 

August 

September  1-17 


94 
258 

277 
236 
179 
121 
24 


60 
83 
196 
116 
117 
8 
5 


80.4 
130 
236 
152 
134 

43.  S 
9.06 


2,230 
7,730 
14,500 
9.060 
8,250 
2,660 
305 
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sxnnrYBiDB  cahal  vzaa  pa&ksb,  wash. 

Location.— In  sec.  28,  T.  12  N.,  R.  19  E.,  about  600  feet  below  intake,  IJ  milee  east 
of  Parker,  and  3)  miles  nor^west  of  Wapato,  in  Yakima  County. 

Records  available. — Irrigation  seasons  1904-1915. 

Gaoe. — lietz  water-stage  recorder  since  April  20,  1909,  on  right  side  about  600  feet 
below  intake;  inspected  several  times  daily  by  Henry  Hanson.  Vertical  staff 
at  same  site  as  water-stage  recorder  since  April  6, 1908.  Prior  to  that  date  vertical 
staff  on  left  side  about  200  feet  above  present  gage  and  at  different  datum.  An 
inclined  staff  gage,  installed  April  6,  1907,  at  approximately  same  site  as 
present  gage,  in  use  during  1907,  but  gage  heights  referred  to  datum  of 
original  gage. 

Discharge  measurements.  .  .Made  from  gaging  bridge  about  30  feet  below  gage. 

Channel  and  control. — Gravel;  fairly  permanent.  Operation  of  flashboards  at 
drop  No.  1  renders  control  unstable. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.05  feet  July  3 
(discharge,  1,030  second-feet);  no  water  in  canal  November  7  to  March  9. 

1904-1915:  Maximum  stage  recorded,  5.05  feet  July  3,  1915  (dischaige,  1,030 
second-feet) ;  no  water  in  canal  during  nonirrigating  seasons. 

Accuracy. — Stage-discharge  relation  affected  by  variable  velocity  of  approach  due 
to  different  gate  openings  at  headworks  and  by  operation  of  flashboards  at  drop 
No.  1.  Frequent  discharge  measurements  render  results  excellent  except  for 
August  and  September,  when  stage-discharge  relation  was  more  unstable  than 
for  remainder  of  year. 
Cooperation. — Records  of  discharge  and  discharge  measurements  furnished  by 
United  States  Reclamation  Service. 

Discharge  meamremenU  of  Sunnyside  canal  near  Parker ,  Wash.f  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby- 

Oage 
height. 

DIs. 
charge. 

Date. 

Madeby- 

hei^t. 

Dte. 
charge. 

Oct.     5 

H.  W.  Humphrey 

do 

HaU  and  Moore 

O.D.Hall 

Feet. 
3.13 
2.95 
2.85 
1.49 
2.32 
8.10 

3.n 

4.41 
4.46 
4.41 
4.21 
4.19 
4.88 
4.94 

390 
371 
125 
803 
474 
649 
887 
894 
883 
808 
781 
982 
991 

July  13 

Aug.  2 
10 
14 
17 
19 
23 
25 
31 

Sept.  7 
10 
16 
24 

G.  D.Hall 

4.59 
4.54 
4.46 
8.69 
2.18 
2.87 
8.33 
3.63 
1.07 
3.29 
2.85 
1.94 
2.19 
2.29 

*~-4 

14 
22 
31 

do 

do 

F.E.Moxley 

860 
824 
579 

Mar.  21 

O.D.Hall.. 

196 

Apr.    6 
16 

do 

F.E.Moxley 

384 
462 

27 

do 

Parker  and  Taylor 

HaU  and  Noble 

HaU  and  Moore 

do 

O.D.HaU 

O.D.HaU.. 

565 

"",? 

Moxley  and  Taylor 

O.D.HaU 

55 

453 

24 

JUZIB    8 

19 

do 

do 

do 

do 

835 
120 

206 

30 

do 

230 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^A. 


Daily  discharge ^  in  second-feet^  of  Sunnyaide  canal  near  Parker,  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


D«y. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

502 
492 
479 
459 
454 

449 
449 
446 
444 

439 

429 
422 
410 
393 
381 

375 
378 
378 
368 
366 

366 
366 
366 
366 
288 

209 
173 
82 
100 
109 
100 

109 
88 
88 
88 
88 

88 

454 

456 
466 
479 
474 

471 
474 
492 
500 

510 

543 

571 
585 
602 
634 

658 
600 
727 
761 
783 

819 
839 
869 
880 
880 

883 

883 
900 
931 
931 



939 
953 
953 
953 
956 

928 
907 
904 
897 
893 

888 
886 
869 
846 
842 

839 
809 
815 
815 
809 

809 
809 
809 
809 
806 

78B 
780 
783 
777 
773 
770 

770 
770 
799 
809 
822 

842 
849 
883 
893 
890 

883 

822 
767 
806 
780 

839 
942 
956 
970 
978 

973 
956 
897 
914 
961 

977 
987 
991 
991 
998 

1,010 
1,020 
1,090 
1,010 
1,030 

1,020 

1,020 

1,020 

982 

839 

846 
914 
911 
911 
903 

907 
880 
876 
880 
876 

880 
866 
850 
856 
859 

856 
852 
846 
806 
886 
900 

846 
856 
856 

852 
859 

777 
736 
745 
819 
549 

342 
336 
905 
196 
234 

319 
476 
510 
502 
497 

456 

484 

563 
189 
59 

74 
63 
64 
363 
495 
453 

431 

2 

431 

3 

SW 

4 

373 

5 

328 

6 

3U 

7 

315 

8 



19 

9 



127 

10 

87 

87 
85 
82 
81 
118 

153 
200 
243 
261 
282 

288 
295 
815 
828 
351 

868 
391 
893 
417 
439 
452 

121 

11 

124 

12 

138 

13 

208 

14 

295 

15 

351 

16 

33Q 

17 

235 

18 

234 

19 

217 

30 

246 

21 

29 

22 

2S2 

23 

2S8 

24 

220 

25 

2n 

26 

22S 

27 

215 

28 

213 

29 

230 

30 

222 

81 

Note.— Discharge  ascertained  by  method  for  shifting  control. 

Monthly  discharge  of  Sunnyside  canal  near  Parker,  Wash.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 


Diecharge  In  second-feet. 


M^y^mnm.    "Mfntmnyn.       MsaOL 


Run-off 
(total  in 
acre-feet). 


Acco- 
racy. 


October 

November  1-6 
March  10-81.. 

Anrll 

May 

June 

July 

August 

September.... 


002 
109 
452 
921 
956 
998 
1,030 
850 
481 


82 
88 

81 
454 
770 
767 
800 

69 
121 


857 
91.5 
960 
671 
852 
891 
913 
473 
348 


22,000 
1,090 
11,300 
39,900 
52,400 
63,000 
56,100 
29,100 
14^800 
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T0PPESI8H  OBBSK  VZAA  rOBT  8I1I00B,  WASH. 

Location. — In  sec.  26,  T.  10  N.,  R.  16  E.,  at  Olney's  ranch,  about  IJ  milee  below 
highway  bridge,  3}  miles  southeast  of  Fort  Simcoe,  and  about  5  miles  southwest 
of  White  Swan,  in  Yakima  County. 

Drainage  area. — 124  square  miles  (measured  on  Plate  I,  Water-Supply  Paper  369). 

Records  available. — ^February  27, 1909,  to  September  30, 1915. 

Gage. — Since  August  19, 1915,  Stevens  water-stage  recorder  on  left  bank,  half  a  mile 
east  of  Olney  ranch  house.  February  27,  1909,  to  July  22,  1913,  chain  gage  on 
left  bank,  a  quarter  of  a  mile  above  present  gage.  July  23,  1913,  to  August  18, 
1915,  vertical  staff  attached  to  cottonwood  tree  on  right  bank,  150  feet  above 
present  gage;  read  to  hundredths  daily  by  Thomas  Haynes. 

Discharge  measurements. — Made  from  cable  or  by  wading. 

Channel  and  control. — Since  August  19,  1915,  artificial  concrete  control  18  feet 
below  gage;  before  that  date  gravel  and  small  bowlders,  which  shifted  at  hig^ 
stages.    Banks  covered  with  brush;  subject  to  overflow  in  extreme  floods. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.0  feet  at  9.45 
a.  m.  March  31  (discharge,  336  second-feet);  minimum  stage  recorded,  0.95  foot 
at  9.20  a.  m.  January  17  (discharge,  3.5  second-feet). 

190^1915:  Maximum  stage  recorded,  5.21  feet  March  3, 1910  (discharge,  1,190 
second-feet);  minimum  stage  recorded  January  17, 1915. 

Winter  plow.— Stage-discharge  relation  probably  not  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — ^A  small  irrigating  ditch  diverts  above  station. 

Regulation . — None  at  present.  Diversion  of  spring  run-off  into  a  reservoir  on  Simcoe 
Creek  for  use  in  irrigating  Indian  lands  is  proposed. 

Accuracy. — Results  obtained  prior  to  installation  of  artificial  control,  fair;  later 
results  excellent. 

Discharge  measurements  of  Toppenish  Creek  near  Fort  Simcoe ^  Wash.,  during  the  year 

ending  Sept.  SO,  1915, 


Date. 

Madeby- 

h^t. 

Dto. 
charge. 

Date. 

Made  by- 

Gace 
hei^it. 

Dte. 
charge. 

Dec.     3 

I.L.  Collier    

Feet, 
1.92 
3.48 
3.45 

233 
235 

May    5 

Aug.  19 

19 

C.  O.  Paulsen 

Fut, 

2.68 
•  1.55 
01.55 

^t^ 

Mar.  17 

G.  L.  Parker 

do 

do 

7.8 

18 

do 

7.7 

aNew  gage  road  a57  foot 
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SUBFACE  WATBB  SUPPLY,  1915,  PABT  XH — ^A. 


Daily  ditchargef  in  iecand-feet^  of  Toppenish  Creek  near  Fori  Simeoe,  Woih,,  for  the  year 

ending  Sept.  SO,  1915, 


D.,.       1 

Oct. 

Nov. 

Dec. 

22.5 
19.0 
18.6 
23.0 
23.5 

23.5 
23.5 
23.0 
19.0 
14.3 

14.6 
11.6 
9.2 
8.4 
5.0 

4.0 
3.5 
3.6 
3.7 
3.8 

3.7 
3.7 
3.6 
14.6 
7.0 

9.4 
7.0 
9.0 
13.1 
14.6 
33 

F«b. 

32 
27 
33 
34 
34 

32 
35 
34 
35 
35 

35 
8ft 
3ft 
52 
51 

52 
82 
84 
118 
118 

131 
131 
131 
131 
118 

118 
118 
92 

Mar. 

May. 

June. 

July. 

A««. 

Sept. 

1          

21.7 
22.0 
25.  ft 
24.0 
23.2 

22.8 
23.2 
23.2 
24.0 
25.2 

S 

28 
27 
2ft 

27 
28 
28 
45 
42 

34 
32 
30 
29 
29 

29 
28 
29 
29 
28 
29 

32 
38 
37 
39 

38 

34 
3ft 
33 
30 
37 

38 
38 
39 
59 
50 

43 
42 
37 
38 
30 

87 
37 
38 
39 
39 

46 
37 
38 
3ft 
37 

37 
38 
32 
32 
3ft 

87 
30 
4ft 
39 
32 

32 
26 

32 

32 
2ft 
32 
83 
30 

24 

2ft 
32 

38 

29 

25.6 

23.0 

23.0 

23.0 

104 
U8 
118 
111 
111 

104 
104 
104 
92 
92 

8ft 
92 
92 
131 
118 

131 
238 
220 
220 
238 

25ft 
25ft 
25ft 
256 
276 

276 
296 
276 
296 
316 
336 

83 
83 
83 
83 
83 

83 
73 
73 
73 

78 

73 
83 
83 
83 
73 

73 
68 
64 
64 
60 

56 

55 
60 
65 
56 

55 
66 

51 
51 
51 
51 

49 
47 
44 
44 
40 

37 
37 
37 
37 
34 

34 

40 
40 
37 
37 

34 
31 
31 

28 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 
28 

25.0 
22.0 
22.0 
22.0 
20.0 

17.0 
15.0 
15.0 
13.0 
11.0 

11.0 
11.0 
11.0 
11.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

8.0 
8.0 
8.0 
&0 
8.0 

8.0 
8.0 
&0 
11.0 
22.0 
20.0 

13.0 
11.0 
11.0 
11.0 
9.0 

9.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
7.8 
7.7 
7.2 

7.7 
7.2 
7.2 
7.2 
6.7 

5.9 
5.9 
5.9 
5.9 
5.9 
6.3 

6.7 

2 

7.2 

3 

4 

5 

7.2 
7.2 
7.2 

6 

7.7 

7 

&S 

8 

8.8 

9.     

8.8 

10 

8.8 

11 

lao 

12             

10.0 

13 

laz 

14      

10.7 

15 

lao 

16 

9.3 

17      

8.8 

18 

8.8 

19      

&3 

20 

21    

8.3 
8.3 

22 

8.3 

23 

8.8 

24       

8.8 

25 

8.8 

26    

8.8 

27 

8.3 

28  

8.8 

29 

8.8 

30    

9.3 

31 

Nora.— Discharge  aaoertalned  as  follows:  Oct.  1  to  Nor.  15, 1914,  by  method  for  ddfttng  control;  Nov. 

16. 1914,  to  Mar.  31, 1915,  from  rating  curve  fairlv  wnij  defined  between  30  and  250  second-feet;  May  5  to  Anc. 

18. 1915,  from  rating  curve  fairly  well  defined  below  100  second-feet;  Aug.  19  to  Sept.  30, 1915.  from  ratiitf 
curve  well  defined  for  the  range  of  stage  dunng  the  period.  May  1-4,  no  record;  discharge  interimlated. 
Aug  9-12, 18,  and  Sept  6, 7,  no  record;  discharge  interpolated. 

Monthly  discharge  of  Toppenish  Creek  near  Fart  Simeoe,  Wash,,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  In  seoond-Cset. 


Ifft-rimiim.    Tjjflnimnm,        MeBD. 


Rmi-off 
(total  in 
acre-leet). 


Acca- 
racj^. 


October... 
November. 
December. 
January... 
February. . 

March 

May 

June. 

August 

September. 


46 
59 
46 
33 
131 


49 
25 
13 

ia7 


21.7 

82 

23 

8.6 
87 
86 
61 
28 

8 

6.9 

6.7 


28.0 

39.1 

31.6 

12.8 

7a2 

186.0 

68.2 

34.2 

1X8 

7.95 

&64 


1,790 

2,330 

1,940 

787 

3,900 

11,400 

4,190 

2,040 

787 

480 

514 


C. 

a 
a 
a 
c. 
a 
a 
c. 
c. 

B. 
A. 
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Location. — In  sec.  34,  T.  11  N.,  R.  16  E.,  just  above  Spring  Creek,  at  site  ot  a  pro- 
posed reservoir,  4  miles  northeast  of  Fort  Simcoe,  in  Yakima  County. 

Drainaob  area. — 77  square  miles  (measured  on  Plate  1,  Water-Supply  Paper  369). 

Records  available. — February  28,  1909,  to  November  20,  1915,  when  station 
was  discontinued. 

Gaob. — ^Vertical  staff  attached  to  cottonwood  tree  on  right  bank  about  100  yards 
above  Spring  Creek;  read  to  hundredths  twice  each  week,  October  to  March; 
three  to  five  times  a  week,  April  to  Jxme;  and  once  a  week  July  to  September,  by 
J.  £.  Bowlin.    Prior  to  March  24,  1910,  a  chain  gage  at  same  site  and  datum. 

DisGHARQB  measurements. — ^Mado  from  foot  log  or  by  wading. 

Channel  and  control. — Sand  and  gravel;  shifts  during  high  stages.  Control  30 
feet  below  gage.    One  channel  at  all  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.2  feet  at  3  p.  m. 
March  1  (discharge,  192  second-feet);  minimum  stage  recorded,  0.99  foot  August 
21,  28,  and  September  2,  25  (discharge,  0.4  second-foot). 

1909-1915:  Maximum  stage  recorded,  6.5  feet  March  2,  1910  (discharge,  1,340 
second-feet).    No  flow  September  13  to  October  10, 1909. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open  channel 
rating  curve  assumed  applicable. 

Accuracy. — Practically  no  diurnal  fluctuation.  Results  fair,  except  when  gage  was 
not  read  frequently. 

DiMtharge  measurements  of  Simcoe  Creek  near  Fort  Simcoe ,  Watih.t  during  the  year  ending 

Sept.  SO,  1915, 


DM*. 

Madeby- 

Gace 
height. 

Dis- 
charge. 

See.-ft. 
2.06 
(16.9 
20.4 

Date. 

Hade  by— 

hei^t. 

Dis- 
charge. 

D«e.     3 

I.  L.CoUier 

Feet. 
L30 
2.34 
L78 

U.y    4 
Aug.  10 

CO.  Paulsen 

L79 
LOO 

'Vi 

Mar.  IS 

O.L.Parker 

do 

.40 

May     4 

C.  G.  Paulsen 
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Daily  discharge^  in  second-feet,  of  Simcoe  Creek  near  Fort  Simeoe,  Wash.,  from  Oct.  1, 

1914y  to  Nov.  20y  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

ICar. 

Apr, 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

1 

3 

8 

4 

5 

6 

7 

8 

9 

10 

0.8 
.6 
.4 
.4 
.4 

.4 
.4 
.5 
.6 

.7 

.7 
.8 
.9 
1.0 
1.0 

1.1 
1.1 
4.3 
3.7 
3.3 

3.0 
3.5 
3.1 
1.7 
1.9 

3.1 
3.3 

3.6 
3.9 
3.3 
3.5 

3.5 
3.4 
3.3 
3.3 
8.1 

3.0 
3.0 
2.8 
2.6 
2.5 

2.4 
3.1 
3.8 
4.5 
5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.8 
9.0 

12 
16 
20 
16 
12 

'O.O 
6.0 
3.0 
3.1 
8.3 

3.8 
3.4 
3.5 
3.6 
8.8 

4.0 
4.3 
6.9 
3.6 
3.3 

3.0 
3.8 
3.6 
3.4 
3.6 

2.8 
3.0 
3.3 
3.6 
8.9 

4.3 
4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
6.8 
8.4 
7.0 

6.6 
4.3 
4.3 
4.3 
4.3 

4.3 

4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.4 

4.5 
4.7 
4.9 
6.1 
5.3 
6.8 

7.4 
8.0 
8.6 
9.0 
9.5 

10 
10 
10 
10 
10 

10  . 

10 

10 

13 

15 

17 
30 
36 
53 
69 

86 
104 
133 
140 
154 

168 
183 
188 

193 
166 
140 
114 
80 

64 
65 
67 
60 
79 

80 
00 
110 
103 
03 

85 
77 
60 
60 
60 

70 
71 
73 
74 
77 

80 
66 
53 
54 
55 
70 

85 
85 

74 
148 
86 

80 
03 
08 
104 
05 

86 
84 
81 
84 
86 

84 
81 
66 
63 
58 

73 
86 
74 
61 
43 

70 
08 
87 
76 
60 

45 
80 
38 
37 
36 

36 
80 
86 
83 
37 

34 
31 
20 
30 
31 

33 
33 
33 
31 
31 

31 
30 
10 
16 
12 

11.8 

11.5 

14 

17 

16 

14 

16 
16 
16 
15 
12.8 

0.6 
6.6 
7.6 
8.5 
10.2 

12.0 
10.1 
8.2 
7.3 
6.4 

d.6 
4.0 
4.tl 
4.0 

a.  8 

3.6 
8.4 
3.2 
3.0 
2.8 

2.7 
2.8 
3.U 
6.2 
3.4 

8.6 
8.8 
8.6 
8.4 
8.3 

8.1 
8.0 
3.0 
3.8 
3.7 

3.7 
3.8 
3.8 
3.0 
8.0 

3.1 
3.6 
3.1 
1.6 
1.3 

1.3 
1.3 
1.3 
1.1 
1.1 

1.1 
1.1 
1.1 
1.0 
1.0 
.0 

0.| 

0.4 

0.5 

0.1 

11 

13 

13 

14 

15 

16 

17 

•« 

18 

19 

•5 

3D 

31 

.5 

33 

33 

34 

25 

36 

37 

38 

39 

30 

81 

NoTB.—DIschar^  ascertained  as  lOllows:  Oct.  1  to  May  4.  from  rating  curve  well  defined  below  UO 
second-feet;  May  5  to  Nov.  30,  from  rating  curve  fairly  well  defined  bdfow  160  secood-feet.  Disohaice 
Interpolated  lor  days  when  gagu  was  not  read. 

Monthly  discharge  ofSimcoe  Creek  near  Fort  Simcoe,  Waah.^for  the  period  Oct.  7, 1914^ 

to  Nov.  to,  1915. 


Month. 

Discharge  in  second-feet. 

RunK>ff 
(total  in 
acre-feet). 

Aoco- 

itfft-rtniiitn. 

tfinitniiTfi- 

Mean. 

racy. 

1914-15. 
October 

4.3 
20 

a9.0 
8.4 
0  188 
192 
148 
45 
16 
3.8 
.8 
.5 

a4 

8.4 

8.4 

4.2 

•  7.4 

58 

58 

11.5 

2.7 

.9 

.4 

.4 

1.64 
6.07 
3.75 
4.75 

53.2 

86.5 

81.8 

33.4 

7.30 

2.33 

.533 

.403 

101 

361 

331 

202 

2,060 

5;  260 

4,870 

1,380 

428 

136 

November 

D. 

December 

D. 

D 

Fobniwy .., r--, r-.- 

0 

Maroh 

0 

April 

C. 

1^:::::::::::::::::. ::::::::::::;::;;::::::::::: 

0 

June 

C 

July 

August 

Sc^ember 

The  year 

192 

.4 

33.3 

16,100 

1915. 
October 

.6 
.6 

.6 
.5 

.545 
.640 

335 
21.4 

NmrAmhAr  1-00 _ 

•  Interpolated  vahie. 
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BSSBEVATIOH  DBADT  AT  ALFALFA.  WASH. 

LooATiOK. — In  sec.  29,  T.  10  N.,  R.  21  £.,  at  the  highway  bridge  one-fourth  mile 
southeast  of  Alfalfa,  in  Yakima  County,  and  about  2  miles  above  the  mouth  of 
drain. 

Rkoobds  available.— December  5, 1912,  to  September  30, 1915,  miscellaneous  meas- 
urements 1911  and  1912.   . 

Gaob. — ^Vertical  staff  on  rig^t  bank  under  highway  bridge;  read  once  daily  to  hun- 
dredths by  Nellie  Ide. 

DiscHABOE  MEA8UBBMBNT8. — ^Made  from  footbridge  just  above  highway  bridge  at 
mouth  of  drain  2  miles  below  gage. 

Channel  and  contbol. — Composed  of  gravel;  shifts  at  all  stages.  Banks  high;  cur- 
rent swift. 

ExTBBMES  OF  DISCHABOE. — Mairimum  stage  recorded  during  year,  1.65  feet  October 
13  (discharge,  254  second-feet);  minimum  stage  recorded,  1.8  feet  July  3,  August 
12, 15-31,  September  1-14,  and  19  (discharge,  145  second-feet). 

1913-1915:  Maximum  stage  recorded,  1.65  feet  May  9  and  11,  1913  (discharge, 
264  second-feet);  minimum  stage  recorded  in  1915. 

WiNTBB  FLOW. — Ico  does  Bot  foim  at  this  station. 

BrvBBSioNS. — None. 

Rbqulation  . — None . 

AcxjUBACY.— Gage-height  record  not  reliable  October  to  March.  Periods  of  shifting 
control  short  and  defined  by  frequent  measurements.  Results  October  to  March, 
good;  April  to  September,  excellent. 

CooPBBATioN. — Station  maintained  in  cooperation  with  United  States  Indian  Service. 

The  discharge  includes  the  return  water  from  irrigation  by  the  reservation  canals 
and  the  xmderflow  of  Toppenish  Valley.  During  the  low-water  period  practically 
the  whole  flow  of  Toppenish  Creek  is  carried  into  this  canal  by  undergrotmd  seepage. 

Discharge  meamremenU  of  Re$ervation  drain  at  Alfalfa^  Wash,t  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Madeby— 

Oarn 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Oct.     3 

R  fl  Aklllfna 

Feet. 
1.61 
L56 
L47 
L44 
1.41 
L42 
L41 
L41 
L40 
L41 
L41 
L37 
L36 
1.36 
1.37 
1.30 
2.03 
2.06 
2.08 
2.16 
2.23 
2.23 
2.23 
2.18 
2.18 
2.15 
2.11 
2.07 
2.06 
2.06 

231 
217 
210 
202 
208 
201 
205 
104 
202 
202 
180 
182 
183 
186 
180 
187 
178 
186 
105 
206 
206 
205 
182 
184 
192 
101 
186 
183 
184 

Apr.g 

M..     . 

8 
16 
22 
28 

June  5 
12 
19 
28 

July  3 
10 
11 
17 
24 
31 

Aug.  6 
6 
11 
14 
21 
23 
27 

Sept.  3 
11 
21 
21 

TV  s  awiiin 

FM. 
2.06 
2.03 
2.00 
1.99 
1.99 
2.09 
2.08 
2.22 
2.09 
2.06 
1.97 
L91 
1.86 
1.87 
1.87 
L93 
1.86 
1.91 
1.87 
1.87 
1.87 
1.87 
1.82 
1.80 
1.79 
1.77 
1.80 
L86 
1.86 
L86 

'"■fr. 

11 
33 

do 

DarrandSklllina 

SkUUn  and  Steveiis  «. . . 

do 

do 

do 

do 

167 
171 

31 

C.  0.  Paulsen 

173 

Nov.    7 

R.S.SkUlin 

168 

14 

do 

182 

21 

do 

do 

181 

28 

do 

do 

do 

do 

191 

Deo.    2 

I.  L.  Collier 

176 

4 

R,fl.  SMiifn 

173 

12 
10 
26 
Jan.     2 
0 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.  0.  Paulsen 

166 
166 
164 
163 
166 

16 

R.S.SkUlin 

172 

23 

do 

do 

do 

do 

C.  G.  Paulsen 

161 

30 

do 

159 

Feb.    6 
13 
20 

do 

do 

do 

do 

do 

O.L.Parker 

152 
160 
156 

27 

R.S.SkUlin 

161 

Mar.    6 

10 

do 

do 

do 

do 

do 

148 
150 

to 

13 

do 

R.S.  SkUUn 

141 
136 

20 

do , 

do. : 

do 

do 

146 

27 

do 

161 

Apr.    3 
U) 

do 

do 

149 

148 

a  Engineers,  U.  S.  Indian  Service. 
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Daily  diseharge,  in  second-feet,  of  Reservation  drain  at  Alfalfa,  Wash.,  for  the  year  ending 

Sept,  SO,  1915. 


Day. 


1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

W 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    S«pt 


223 
223 
223 
234 
234 

234 
234 
234 
234 
234 

234 
244 
254 
244 
234 

234 
223 
223 
223 
223 

234 
234 
213 
223 
223 

223 
223 
223 
223 
223 
213 


213 
203 
203 
203 


213 
203 
203 
203 
203 


213 
203 
203 


203 
213 
213 
203 
203 


203 
203 
213 

213 
203 
203 
213 
213 


210 
194 
199 
202 
202 

202 
202 
202 
202 
204 

204 
202 
202 
203 


204 
204 
205 
183 
193 

193 
193 
193 
193 
193 

188 
193 
193 
193 
193 
193 


193 
183 
193 
193 
193 


193 
193 
183 
193 

193 
203 
193 
193 
193 

193 
193 
203 
178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
178 
189 


189 
189 
189 
189 
189 

189 
200 
200 
200 
200 

200 
200 
200 
200 
200 

200 
200 
200 
200 
200 

211 
211 
211 
211 
211 

200 
200 
200 


211 
211 
206 

206 
203 

200 
196 
192 
187 
183 

188 
193 
200 
200 
200 

200 
200 
189 
189 
189 

189 
189 
189 
189 
189 

189 
189 
178 
189 
178 
178 


178 
189 
189 
178 
189 

189 
189 
178 
178 
189 

189 
189 
189 
178 
1781 

178 
178 
178 
189 
189 

186 
172 
167 
167 
167 

167 
167 
167 
167 
167 


167 
167 
178 
167 
178 

167 
167 
167 
178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
178 

178 
178 
178 
178 
189 

189 
180 
189 
189 
189 
189 


18tf 
189 
189 
189 
178 

178 
167 
167 
167 
178 

167 
178 
167 
178 
167 

167 
167 
167 
167 
167 

167 
167 
167 
167 
167 

167 
166 
156 
156 
156 


156 
156 
145 
151 
152 

154 
156 
162 
160 
167 

167 
167 
156 
167 
167 

178 
167 
167 
167 
167 

167 
167 
156 
167 
164 

160 
158 
156 
157 
155 
156 


167 
167 
167 
167 
167 

156 
156 
156 
156 
156 

166 
145 
156 
156 
145 

145 
145 
145 
145 
145 

145 
145 
145 
145 
145 

145 
145 
145 
145 
145 
145 


14S 
14S 
14S 
145 
145 

145 
145 
145 
145 
145 

145 
145 
145 
145 
156 

156 
156 
156 
145 
156 

ISB 
167 
167 
156 
156 

156 
156 
156 
156 
156 


Note.— Discharge  ascertained  from  four  well-defined  rating  curves  applicaUe  as  follows:  Oct  1  to  Nor. 
28;  Dec  19  to  Jan.  18:  Jan.  19  to  Mar.  6,  Mar.  13  to  Apr.  20,  July  10-24:  and  Apr.  24  to  July  3.  July  31  to 
Sept.  30;  and  by  method  for  shifting  ocotrol  from  Nov.  29  to  Dec.  18,  Mar.  7-12,  Apr.  2U23,  July  4-9,  and 
July  26-30.    Discharge  interpolated,  gage  heights  unreliable.  Mar.  8-5,  7-9,  and  Apr.  25. 

Monthly  discharge  of  Reservation  drain  near  Alfalfa,  Wash.,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 


Discharge  in  second-feet. 


Maximum,  v^nimntn-      Mean. 


Run-off 
(total  in 
acre>feet). 


Acoa- 
rtcy. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September.... 

The  year 


254 
213 
210 
203 
211 
211 
189 
189 
189 
178 
167 
167 


254 


213 
203 
183 
178 
189 
178 
167 
167 
156 
145 
145 
145 


145 


229 
206 
196 
187 
200 
193 
179 
178 
170 
161 
151 
151 


184 


14,100 
12,300 
12,200 
11,600 
11,100 
11,900 
10,700 
10,900 
10,100 
9,900 
0,280 


133,000 


SATXre  OBEEK  BELOW  DRY  CREEK,  HEAR  T0PPBKI8H,  WASH. 

Location. — In  sec.  24,  T.  9  N.,  R.  19  E.,  at  dam  site  about  a  mile  below  mouth  of 
Dry  Creek,  and  9  miles  southwest  of  Toppenish,  in  Yakima  County. 

Dbainaqs  area. — 427  square  miles  (measured  on  topographic  and  Yakima  Indian 
Reservation  maps). 

Records  available. — June  22,  1913 ,  to  September  30,  1915. 

Gaos. — Stevens  water-stage  recorder  on  left  bank  at  dam  site. 
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DiscSAROB  MBA8UREMBNTS. — ^Made  from  cable,  or  by  wading. 

Channel  and  control. — Small  boulders  and  gravel;  shifting  at  high  stages. 

Extremes  of  discharge. — Maxim nm  stage  during  year  from  water-stage  recorder, 

4.5  feet  at  4  a.  m.  March  16  (discharge,  1,000  second-feet )j  minimum  stage  from 
recorder,  0.28  foot  at  10  •p.  m.  August  28  and  at  4  a.  m.  August  30  (discharge, 

6.6  second-feet). 

1913-1915:  Maximum  stage  from  water-stage  recorder,  4.86  feet  at  7  p.  m. 

February  27,  1914  (discharge,  997  second-feet);  minimum  stage  from  recorder. 

August  28  and  30,  1915. 
Winter  plow. — Stage-discharge  relation  not  seriously  affected  by  ice. 
Diversion. — Entire  flow  of  Satus  Creek  above  Lazy  Creek  is  diverted  for  irrigation 

during  July  and  August,  and  the  records  for  low-water  summer  months  show  the 

run-off  of  Lazy  and  Dry  creeks  and  the  seepage  return  tram  upper  Satus  Creeks 
Rbottlation. — ^None. 
Acx^URACT. — Results  excellent  during  periods  when  water-stage  recorder  was  oi>erat- 

ing. 

Discharge  TMoswremenU  of  Satus  Creek  helow  Dry  Creehy  near  Toppenishf  Wash.,  during 
the  year  ending  SepL  SO,  1915. 


Date. 

Made  by— 

Oaee 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Oaffe 
height. 

Dis- 
charge. 

Dec.  1 

I.  L.  Collier 

Feet. 
0.89 
2.47 
2.45 

287 
261 

May  0 

July  10 
Aug.  10 

C,  0,  1*IHll8<Hl 

Feet. 
1.65 
.57 
.35 

'r^f- 

Har.  11 

a.  L.  Parker 

do 

do 

16.0 

12 

do 

7.9 

Daily  discharge,  in  second-feet,  of  Saius  Creek  helow  Dry  Creek,  near  Toppenish,  Wash.^ 
for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1 

13 
14 
16 
16 
16 

16 
16 
16 
10 
20 

24 
24 
24 
22 

18 

19 
20 
20 
35 
32 

29 
25 
24 
23 
22 

22 
22 
21 
21 
21 
21 

25 
30 
28 
33 
31 

29 
30 
29 
29 
28 

28 
28 
39 
46 
40 

37 
37 
35 
34 
34 

84 
33 
32 
31 
31 

31 
31 

ai 

30 
SO 

29 
30 
31 
31 
31 

31 
29 
29 
29 
23- 

20 
18 
15 
18 
20 

25 
23 
22 
25 
28 

29 
29 
29 
29 
29 

29 
29 
29 
28 
28 
28 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
32 
33 
34 
34 

30 
29 
30 
33 
34 

27 
26 
28 
31 
28 

28 
29 
31 
36 
34 
34 

34 
41 
40 
38 
39 

42 
44 
45 
46 
47 

48 
50 
56 
59 
57 

60 
60 

77 
85 
86 

91 
245 
412 
325 
300 

265 
244 
220 

265 
300 
325 
320 
310 

300 
294 
290 
286 
284 

271 
252 
245 
524 
748 

708 
541 
490 
392 
339 

316 
310 
327 
348 
310 

262 
226 
226 
252 
262 
264 

274 
354 

292 

266 
259 
250 
228 
218 

208 
214 
232 
220 
206 

199 
195 
195 
193 
189 

180 
168 
156 
150 
146 

138 
135 
134 
138 
130 

124 
122 
115 
112 
106 

109 
106 
106 
112 
112 

116 
116 
116 
106 
98 

91 
98 
101 
92 
86 

82 
78 
76 
82 
78 

72 
69 
72 
68 
63 
59 

65 
52 
50 
46 
43 

37 
34 
32 
35 
37 

40 
40 
40 
34 
31 

29 
27 
26 
26 
26 

24 
22 
20 
19 
19 

19 
19 
19 
18 
17 

16 
15 
15 
15 
14 

14 
14 
16 
15 
14 

14 
13 
13 
16 
14 

15 
15 
15 
14 
13 

12 
11 
11 
11 
11 

10 
10 
11 
11 
13 
14 

12 

11 
9.4 
9.2 
8.9 

8.7 
8.2 
8.2 
8.4 
8.2 

8.0 
8.0 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.0 

8.2 
8.2 
8.0 
7.7 
7.7 

7.7 
7.7 
7.5 
7.2 
7.5 
7.7 

8.2 

2 

8.4 

3 

8.9 

4 

8.7 

5 

8.4 

6 

8.7 

7 

9.4 

8 

9.7 

9 

9.7 

10 

9.7 

11 

10 

12 

11 

13 

12 

14 

12 

15 

11 

16 

11 

17 

11 

18 

10 

19 

10 

ao 

9.7 

21 

9.7 

22 

9.7 

23 

10 

24 

11 

25 

10 

26 

10 

27 

9.7 

28 

10 

29 

11 

30 

11 

31 

NoTX.— Discharge  ascertaliied  from  rattog  curve  well  defined  between  8  and  1,400  second-feet .  Oct. 
S-27  and  Feb.  22  to  Mar.  10,  discharge  estimated,  by  comparative  hydrographs  with  Toppenish  Creek 
near  Fort  Bimooe,  as  in  table.    Discharge  interpolated  Nov.  28-31,  June  9-10. 
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Monthly  discharge  ofSatus  Creek  below  Dry  Creeky  near  Toppenish,  Wash.,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  In  second-feet. 


Maximum    Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Aoca- 
racj. 


October 

November 

December 

January 

February 

M*^w»b «. 

April 

May 

June 

July 

August 

September 

The  year 


35 

46 

31 

36 

412 

748 

373 

124 

55 

16 

12 

12 


748 


13 

25 

15 

26 

34 
226 
130 

50 

17 

10 
7.2 
8.2 


20.9 
32.1 
26.6 
31.0 

113 

342 

212 

94.9 

31.2 

13.4 

8.35 

9.90 


7.2 


TJ.l 


1,200 

1,910 

1,630 

1,910 

6,280 

21,000 

12,600 

5,840 

1,860 

834 

513 

S94 


56,300 


•MISCEIiliANEOUS  MEASUREMENTS. 

The  following  dischai^e  measurements  are  arranged  in  the  same 
order  of  drainage  basins  as  the  regular  stations: 


MiacelUmeota  discharge  measwements  in  drainage  basins  in  Washington  for  the  year 

ending  Sept.  SO,  1915. 

NisqaaUy  River  drainage  baalii. 


Date. 

Stream. 

Tributary  to— 

lA)caUty. 

h^i^t. 

Dis- 
ciiarge. 

Oct.     8 

Nlsqually  River 

Puget  Sound 

Former  gaging  station, 
\  mile  below  Mount 
tlalnierNatlonalPark 
boundary. 

Fed. 
4.42 

*-^- 

Sultan  River  drainage  basin. 


Aug.    4 
4 

Sultan  River 

Skykomish  River 

do 

Camp  Habeoker,  Oi 
miles  above  mouth  in 
NE.JNE.J,8ec6.T. 
28,  R.  8  B.,  BnduH 
mish  County. 

do 

5.10 
5.16 

122 

.  ...do 

126 

Sept.  26 

do                    

.    .do 

Mouth 

77  8 

Stflagoamlah  River  drainage  baain. 


June  10 
Sept.   4 


Canyon  Creek. 
..-.do 


South  Fork  of  Stilagua- 

mish  River. 
...-do 


Mouth. 
do. 


119 
43.5 


Kettle  River  drainage  baaln. 


Aug.    6    Sherwood  Creek. 


Kettle  River. 


Hiehway  bridge  near 
Boyds,  Wash.,  \  mile 
above  mouth. 


18.1 
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MiBcellaneous  discharge  measvremmts  in  drainage  basins  in  Washington  for  the  year 
ending  Sept.  30,  iPi5-— Continued. 

Nespelem  River  dralnace  baalii. 


Date. 

Stream. 

Tributary  to— 

LooaUty. 

Gage 
heij^t. 

Dis- 
charge. 

ITar.  23 

Apr.    9 
9 

Little  Nespelem  River. . . 

do 

....do 

Nespelem  River 

do 

do 

}  mile  south  of  the 
agency,  at  highway 
bridge. 

do 

do 

1.37 

L53 
.99 
.76 

17.1 

20.6 
15.2 

^^in^  tK 

do 

do 

do 

8.3 

Okanogan  River  drainage  bailn. 


Okanogan  River. . 


.do. 
.do. 


Columbia  River.. 


.do. 
.do. 


Highway  bridge,  at  Oro- 
vUle,  Wash. 

....do 

....do 


1,470 

1,490 
872 


Methow  River  drainage  baala. 


If  ethow  River 

Clark-Dodd  canal. . 


F.  Thompson  ditch. . . . 

Geo.  Thompson  ditch. 
Little-Wetsell  canal. . . 


Banker-Wetsell  canal. . . 


Fo^om  canal. . 
Chewack  Creek. 
Che wack  canal. 


Fulton  canal.. 
Barclay  canal. 


Twisp  River. 


Methow     Canal     Co.'s 

ditch  (Blythe  ditch). 

Burke  Lehman  canal. . . . 


Byrnes  ditch 

Josh  Risley  canal. 
Garrison  ditch.... 
Beaver  Creek 


Battle  ditch , 

Filer-Sampson  ditch. 
Watson  ditch 


Columbia  River.. 
Methow  River... 


Wolf  Creek. 


.do. 
.do. 


Methow  River. 


....do 

....do 

Chewack  Creek. 


....do 

Methow  River. 


.do. 


Twisp  River. 
....do 


....do 

....do 

Methow  River. 
....do 


Beaver  Creek. 

....do 

....do 


Gold  Creek  canal  (north) . 
Gold  Creek  canal  (south) . 


Bollinger  canal 

Steiner  (Sezsmith  canal) '. 


Starr  canal... 
Parker  ditch. 


Gold  Creek.. 
....do 


Methow  River. 
....do 


.do. 
.do. 


Wtothrop,  Wash 

1  mile  below  Intake  and 

above  all  diversions. 
300  feet  below  intake  and 

above  all  diversions. 

10  feet  below  intake 

i  mile  below  intake  and 

above  all  diversions. 
I  mile  below  intake  and 

above  all  diversions. 

do 

Winthrop.  Wash 

i  mile  north  of  Win- 

throp,  above  nearly 

all  diversions. 
1  mile  below  intake  and 

above  all  diversions, 
li  miles  below  intake 

and  above  nearly  all 

diversions. 
1  mile  above  mouth  and 

and  below  all  diver- 
sions. 

1  mile  west  of  Twisp  and 
above  all  diversions. 

2  miles  below  intake  and 
above  all  diversions. 

20  feet  below  Intake 

100  feet  below  intake 

50  feet  below  intake 

2  miles  below  intake  of 
Battles  canal  and 
about  7  miles  above 
mouth. 

2  miles  below  intake  and 
above  all  diversions. 

1  mile  below  intake  and 
above  all  diversions. 

\  mile  below  Intake  and 
above  nearly  all  diver- 
sions. 

1  mile  below  intake  and 
above  all  diversions. 

}  mile  below  intake  and 

above  all  diversions. 
do 

3  miles  below  intake  and 
above  nearly  all  diver- 
sions. 

}  mile  west  of  Pateros, 

Wash. 
'2i  miles  below  intake 
and  above  all  diver- 
sions. 


L49 


279 
6.3 

2.2 

4.2 

3.0 

7.1 

22.9 
165 

n.5 


15.8 
38.6 

U.5 

42.2 

n.5 

2.8 
9.0 
3.3 
6.2 

4.8 
4.8 
2.5 

8.4 

4.4 

3.1 
8.8 

9.5 
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MUedlaneous  disdiarge  measurements  in  drainage  basins  in  WaskingUm  for  the  year 
ending  September  SO,  1915 — Continued. 

Yaklnui  RiTer  dralaafe  bailii. 


Date. 

Stream. 

Tributary  to— 

LocaUty. 

Oace 
hei^t. 

DIs- 

Aug.  19 
May    4 

Aug.  19 

Niool  ditch 

Toppenish  Creek 

Blmcoe  Creek 

Near  new  gaging  station 
on  Toppenish  Creek. 

Mouth,     near    Simcoe 

Creek  gage. 
do 

Ftei. 
0.70 

8ee,-ft. 
3.4 

Spring  Creek 

1.5 

do 

do 

.7 
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INDEX. 


A. 

Page. 

Aocoracy,  degree  of. 13-14 

Acknowledgments  to  those  aiding 14-15 

Acre-foot,  deflnitian  of. 8 

Agency  Creek  near  Jocko,  Moot 147-148 

Ahtamim  Creek,  North  Fork  of,  near  Tarn- 

plco,Wash 236-287 

Ahtaimm  Creek,  Sooth  Fork  of,  at  Conrad 

ranch,  near  Tampico,  Wash. . .  237-239 

Alder  ton.  Wash.,  Puyallup  River  at. 19-21 

AUaU^,  Wash.,  ReservaUon  drain  at. 249-250 

American  River  near  Nile,  Wash 230-231 

Anaconda,  Mont.,  Racetrack  Creek  near...  11^113 
Anderson  Creek,  near  Concrete,  Wash.,  Baker 

River  belofw 98-99 

Ai^ntqpriatioDS,  table  0^ 7 

Authorisation  and  scope  of  work 7 

Avery,  Idaho,  St.  Joe  River  at. 173-176 

B. 

Baker  Lake  near  Concrete,  Wash 97 

Baker  River  at  Concrete,  Wash lOO-lOl 

below  Anderson  Creek,  near  Concrete, 

Wash 98-99 

Banker-Wetsell  canal,  discharge  measore- 

mentsof. 258 

Barclay  canal,  discharge  measurements  of. . .     253 

Battle  ditch,  discharge  measurements  of 253 

Beaver  Creek,  discharge  measurements  of... .  253 
Belton,  Mont.,  Kiddie  Fork  of  Flathead 

River  at 123-124 

Big  Knife  Creek  near  Jocko,  Mont 145-147 

Bitterroot  River,  East  Fork  of,  near  Darby, 

Mont 115-116 

Bitterroot  River,  West  Fork  of,  near  Darby, 

Mont 114-116 

BoUinger  canal,  discharge  measurements  of..     253 

B<7ds,  Wash.,  Kettle  River  at 160-161 

Sherwood  Creek  near 252 

Brown,  CO.,  work  of 16 

Buckley,  Wash.,  White  River  at 24-26 

Bumping  Lake  near  Nile,  Wash 227 

Bumping  River  near  Nile,  Wash 228-229 

Burke  Lehman  canal,  discharge  measure- 

mentsof. 253 

Byrnes  ditch,  discharge  measurements  of . . . .     253 

C. 

Callahan  Creek  at  Troy,  Mont 108 

Cal]and,R.S.,workof 15 

Canyon  Creek,  discharge  measurements  of...  252 
Cedar  Riv<er  at  Cedar  Falls,  Wash 28-80 

near  Landsberg,  Wash 30-32 

Cbehm,  Wash.,  Chelan  River  at 194-196 

LakeChelanat 193-194 


Page. 

Chewack  canal  at  Winthrop,  Wash 253 

Cbewaek  Creek  at  Wiathrop,  Wash 253 

Clark-Dodd  canal,  discharge  measurements 

of. 253 

Clark  Fork  at  Metaline  Falls,  Wash 110-112 

at  St.  Regis,  Mont. 106-107 

near  Plains,  Mont 107-109 

Clear  Creek,  near  Naches,  Wash.,  North  Fork 

of  Tieton  River  below 231-232 

Cle  Blum  Lake  near  Roslyn,  Wash 222 

Ge  Elum  River  near  Roslyn,  Wash 223-224 

Coeur  d'Alene  Lake  at  Coeur  d'Alene,Idaho.  166-167 

Collier,  LL.,  work  of 16 

Columbia  Falls,  Mont.,  Flathead  River 

near 1M^120 

South  Fork  of  Fiathead  River  near...  124-125 

Computed  results,  accuracy  of 13-14 

Conconully,  Wash.,  Salmon  Creek  near. . . .  186-188 

Concrete,  Wash.,  Baker  Lake  near 97 

Baker  River  at 100-101 

Baker   River  below  Anderson  Creek, 

near 98-99 

Conrad  ranch,  near  Tampico,  Wash.,  South 

Fork  of  Ahtanum  Creek  near.  237-239 

Control,  definition  of 8-9 

Coolin,  Idaho,  Priest  River  at  Priest  Lake 

outlet,  near 155-157 

Cooperation,  details  of 14-15 

Crow  Creek  at  Loieau's  ranch,  Mont 131-132 

near  Ronan,  Mont 129-130 

Current  meters,  views  of 12 

D. 

Darby,  Mont.,  East  Fork  of  Bitterroot  River 

near 115-116 

West  Fork  of  Bitterroot  River  near..  114-115 
Data,  accuracy  of 13 

explanation  of 11-13 

Definitions 8-9 

Discharge,  oonversion  of 9-10 

Discharge  relation,  definition  of. '     8 

Dixon,  Mont.,  Revais  Creek  near 152-153 

Dry  Creek  near  St.  Ignatius,  Mont 135-136 

near  Toppenish,  Wash.,  Satus  Creek 

below 250-252 

Dryden,  Wash.,  Wenatchee  River  at 200-202 

Wenatchee  Valley  canal  at 202-203 

E. 

East  Finley  Creek  near  Jocko,  Mont 149-151 

Easton,  Wash.,  Kachess  Lake  near 218-219 

Kachess  River  near 220-221 

Yakima  Rlverat 207-209 

Electron,  Wash.,  PuyaUup  River  near 17-19 

255 
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INDEX. 


Pagt. 
EDiston,   Mont.,   Little   Blackfoot    River, 

near 113-U4 

Entiat  River  at  Entiat,  Wash 196-198 

EquivaJente,  table  of J^ll 

F. 

Fans  Creek  near  Jocko,  Mont 144-146 

Field  data,  accuracy  of 13 

Filer-Sampson    ditch,    discharge    measnre- 

mentsof. 253 

Finley  Creek  near  Jocko,  Mont 148-149 

Flathead  River  at  Poison,  Mont 121 

near  Colombia  Fans,  Moot 119-120 

near  Polsoo,  M<mt 121-123 

Flathead  River,  Middle  Fork  of,  at  Belton, 

Mont 123-124 

Flathead  River,  Soath  Fork  of,  near  Cohim- 

bla  Fans,  Mont 124-125 

Foghomcanal,  discharge  measurements  of..  253 
Fort  Simcoe,  Wash.,  Simooe  Creek  near. .  247-248 

Toppenish  Creek  near 245-246 

Fulton  canal,  discharge  measurements  of —     253 

O. 

Gaging  stations,  dMrlbutioQ  of 7-8 

records  at,  character  of 12 

view  of 12 

Oarcia,  Wash.,  South  Fork  of  Snoqualmie 

Rivernear 64-70 

Garrison  ditch,  discharge  measurements  of . . .  253 
Gold  Creek  canals,  discharge  measurements  of  253 
Granite  Falls,  Wash.,  South  Fork  of  Stila- 

guamish  River  at 87-88 

H. 

Han  Cieek  near  Incbelium,  Wash 162-104 

Hartson,  J.  T.,  work  of 15 

Hubbart,    Mont.,    Little    Bitterroot   River 

near 127-128 

Humphrey,  H.  W.,  work  of 16 

L 

Idaho,  cooperation  of 14 

Inchelium,  Wash.,  Hall  Creek  near 162-164 

Stranger  Creek  at 164-166 

Index,  Wash.,  South  Fork  of  Skykomish 

Rivernear 32-34 

Indian  ditch  near  Jocko,  Mont 151-162 

J. 

Jocko,  Mont.,  Agency  Creek  near 147-148 

Big  Knife  Creek  near 145-147 

East  Finley  Creek  near 149-161 

FaUs  Creek  near 144-145 

Indian  ditch  near 151-152 

Jocko  River  near  Jocko,  Mont 139-141 

Jocko  River,  Middle  Fork  of,  near  Jocko, 

Mont 141-142 

Jocko  River,  North  Fork  of,  near  Jocko, 

Mont 142-144 

Jocko  River,  Sooth  Fork  of,  near  Jocko, 

Mont 138-139 

Jones,  B.  B.,  workof 15 

Josh  Rialey  canal,  discharge  measurements  of.     253 


Kacbeas  Lake  near  Easton,Waih 218-219 

KachesB  River  near  Easton,  Wash 229-221 

Keecbehis  Lake  near  Martin,  Wash 203-2DI 

Keller,  Wash.,  SanpoU  River  at 178-17» 

Kettle  River  at  Boyds,  Wash 100-161 

Kiona,  Wash.,  Yakima  River  at 217-218 

Kramer,  E.  W.,  work  of 15 

L. 

Lake  Chelan  at  Chelan,  Wash lfl&-194 

Lamb,  W.  A.,  work  of IS 

Landsberg,  Wash.,  Cedar  River  near 8(M2 

Leavenworth,    Wash.,    Wenatchee    Riw 

near 19ft-»0 

Lee,  Lasley,  work  of IS 

Little  Bitterroot  River  near  Hubbart,Mant.  127-128 

near  Maricm,  Mont 12S-127 

Little  Blackfoot  River  near  EUiston,  Mont.  113-114 
Little  Nespelem  River,  diacharse  measure- 

mentsof 2S 

Little- Wetsell    canal,    discharge    measoiv- 

mentsof 2S3 

Lolo  Creek  near  Lolo,  Mont U6-417 

Long  Lake,  Wash.,  Spokane  Ri\^  below 

Little  Falls,  near 171-172 

Loseau's  ranch,  near  Ronan,  Mont.,  Qrow 

Creekat 131-133 

M. 

Marblemount,  Wash.,  Skagit  River  at  Re- 
flector Bar,  near SO-40 

Stetattle  Creek  near gs-M 

Marion,  M<mt.,  Uttle  Bitterroot  Rivernear  12S-127 
Martin,  Wash.,  Keochelus  Lake  near 208-204 

Yakima  River  n^ 2M-20i 

Metaline  Falls,  Wa«h.,Clark  Fork  at 110-113 

Sullivan  Creek  near 158-U9 

Sullivan  Lake  near 157-128 

Methow  Canal  Co.'s  ditch  (Blythe  ditch) 

near  Twisp,  Wash. as 

Methow  River  at  Patecos,  Wash ia»-l90 

at  Winthrop,  Wash 253 

Miller  Creek  near  Berlin,  Wash 94-^ 

Miner's  inch,  equivalents  of 10-U 

"m^fwiiftymotM  mfAWirements. 

Mission  Creeknear  St.  Ignatius^  Mont 

Montana,  cooperation  of 14 

Mount  Rainier  National  Park,  Nlaqoally 

Rivernear SB 

Moxley,  F.  £.,workof 15 

Moyie  River  at  Snyder,  Idaho UM-loe 

N. 

Naches,  Wash..  North  Fork  of  Tieton  River 

below  aear  Creek,  near Sl-flfi 

Tieton  oanal  near 

Tieton  River  at  beadworks  of  Tieton 

canaly  near « 

Nadies  River  at  Oak  Flat,  near  Nile,  Wadi. 

Nespelem  River  at  Nesp^om,  Wash. 18l>-18l 

NicQlditofanearToRpeolahCkMk,Wadi SM 
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NUe^Waah.*  American  River  near 230-231 

Bumping  I^ake  near 227 

Bumping  River  near 22S-229 

NachesRiverat  Oak  Flat,  near 225-226 

Niaqually  River  near  Mount  Rainier  National 

Park 252 

North  Bend,  Wash.,  Middle  Fork  of  Snoqual- 

mieRfvernear 40-48 

North  Fork  of  Snoqualmie  River  at  cable 

bridge«near 54-5© 

North  Fork  of  Snoqualmie  River  near 56-54 

South  Fork  of  Snoqualmie  River  at 70-78 

O. 

Oak  Flat,  near  Nile,  Wash..  Naches  River 

at 225-226 

Okanogan  Riverat  Okanogan,  Wash 182-183 

at  Oroville,  Wash 253 

Oroville,  Wash.,  Okanogan  River  at 253 

Slnrilknmeen  River  near 184-186 

P. 

Parker  ditch,  disdiarge  measurements  of 253 

Parker,  O.  L.,  work  of. 15 

Parker,  Wash.,  Reservation  canals  near —  238-242 

Sunnyaideoanalnear 243-244 

Psteros,Wash.,MethowRiverat 18l>-190 

Paulsen,  C.  a.,  work  ot 15 

Pend  Oreille  Lake  at  Sandpoint,  Idaho. . . .  ]0»-110 

Plains,  Mont,  Clark  Forknear 107-109 

Poison,  Mont,  Flathead  Riverat 121 

Flathead  River  near 121-123 

Post  Creek  near  St.  Ignatius,  Moot 136-137 

Post  Fans,  Idaho,  Spokane  Riverat 167-160 

Spokane  Valley  Land  it  Water  Co.'s 

canalat 176-178 

Priest  Riverat  Priest  Lake  outlet,  near  Coolin, 

Idaho 155-157 

ProspertC^eeknear  Thompson  Falls,  Mont.  154-155 

Prosser,  Wash.,  Yakima  River  near 215-217 

Puget  Sound  basins,  stream  flow  in 17-101 

Puyallup  River  at  Alderton,  Wash 10-21 

at  PuyaUup,  Wash 21-23 

near  Electron,  Wash 17-19 

Q- 

Quinault  River  at  Qufnault  Lake,  Wash 15-17 

Quinaolt  River  basin.  Wash.,  stream  flow  in.  15-17 

R. 

Bacetrack  Creek  near  Anaconda,  Mont 112-113 

Bating  table,  explanation  of 12 

Bay,  J.  M.,  work  of 15 

Beflector  Bar,  near  Marblemount,  Wash., 

Skagit  Riverat 80-90 

Reservation  canals  near  Parker,  Wash 230-242 

Beaervatlon  drain  at  Alfalfa,  Wash 24»-2dO 

Revais  Creek  near  Dixon,  Mont 152-153 

Booan,  Mont.,  Crow  Creek  at  Loseau's  ranch, 

near 131-132 

Crow  Creek,  near 120-130 

Boslyn,  Wash.,  Cle  Elum  Lake  near 222 

Cle  Blum  River  near 223-224 

Bun-off,  definition  of 8 

106921^— 18— W8P  412 17 


S. 

Page. 

St.  Ignatius,  Mont.,  Dry  Creek  near 135-1S6 

Mission  Creek  near 133-135 

Post  Creek  near 135-137 

St.  Joe  River  at  Avery,  Idaho 173-176 

St.  Regis,  Mont.,  Clark  Fork  at 106-107 

St  Re^  River  near  St.  Regb,  Mont U7-119 

Salmon  Creek  near  CoDConulIy,  Wash 186-188 

Sandpoint,  Idaho,  Pend  Oreille  Lake  at. .  100-110 

Sanpoil  River  at  KeUer,  Wash 178-179 

Satus  Creek  below  Dry  Creek,  near  Top- 

penish,Wash 260-262 

Sauk  River  at  Darrington,  Wash 05-96 

Second-feet,  definition  of 8 

Sedro  WooUey,  Wash.,  Skagit  River  near...  91-02 

Sherwood  Creek  near  Boyds,  Wash 252 

SUverton,  Wash.,  South  Fork  of  Stllagua- 

mish  River  near 85-87 

Simcoe  Creek  near  Fort  Simcoe,  Wash 217-248 

Similkameen  River  near  Oroville,  Wash...  184-185 
Skagit  River  at  Reflector  Bar,  near  Marble- 
mount,  Wash 80-90 

near  Sedro  WooUey,  Wash 91-02 

Skykomish  River,  North  Fork  of,  at  Index, 

Wash 36-30 

Skykomish  River,  South  Fork  of,  near  Index, 

Wash 32-34 

Snoqualmie,  Wash.,  Tokul  Creek  near 78-85 

Snoqualmie  River,  Middle  Fork  of,  near 

North  Bend,  Wash 40-18 

Snoqualmie  River,  North  Fork  of,  at  cable 

bridge  near  North  Bend,  Wash.  54-56 

near  North  Bend,  Wash 56-«4 

Snoqualmie  River,  South  Fork  of,  at  North 

Bend,  Wash 70-78 

near  Oarda,  Wash 64-70 

Snoqualmie  River  near  Snoqualmie,  Wash. .  4^-53 

Snyder,  Idaho,  Moyle  River,  at 104-106 

Spokane  River  at  Post  Falls,  Idaho 167-160 

at  Spokane,  Wash 160-171 

below  Little  Falls,  near  Long  Lake, 

Wash 171-1T2 

Spokane  Valley  Land  &.  Water  Co.'s  canal  at 

Post  Falls,  Idaho 176-178 

Spring  Creek  near  Simcoe  Creek  gage 254 

Starr  canal  at  Pateros,  Wash 253 

Stehekin  River  at  Stehekin,  Wash 190-103 

Steiner  (Sexsmith)  canal,  discharge  measure- 
ments of 253 

Stetattle  Creek  near  Marblemount,  Wash..  98-94 

Stewart,  J.  E.,  work  of 15 

Stilaguamish    River,    South    Fork   of,   at 

Granite  Falls,  Wash 87-88 

near  SUverton,  Wash 85-87 

Storey,  F.  B.,  work  of 16 

Stranger  Creek  at  Inchelimn,  Wash 164-166 

Sullivan  Creek  near  Motaline  Falls.  Wash.  158-150 
Sullivan  Lake  near  Metaline  Falls,  Wash. .  157-158 
Sultan  River,  discharge  measurements  of . . .  252 
Sunnyside  canal  near  Parker,  Wash 243-244 

T. 
Tampico,  Wash.,  North  Fork  of  Ahtaniun 

Creek  near..... 236-237 

South  Fork  of  Ahtantmi  Creek  at  Conrad 

ranch,  near 237-239 


Digitized  by 


Google 


258 


INDEX. 


Page. 

Tttylor,  Paul,  work  of 15 

Terms,  definition  of 8-0 

Thompeon  ditches,  discharge  measurements 

of 2S3 

ThompsoQ   Falls,   Mont.,    Prospect   Creek 

near 154-155 

Tfaampeon   River  near   Thompson   Palls, 

Mont .- 154 

TietOQ  canal  near  Naches,  Wash 235-236 

TietoD  River  at  headworks  of  Tieton  canal, 

near  Naches,  Wash 232-234 

Tietco  River,  North  Fork  of,  below  Clear 

Creek,  near  Naches,  Wash....  231-232 

Tokul  Creek  near  Snoqualmie,- Wash 7S-85 

Toppenish  Creek  near  Fort  Simcoe,  Wash..  245-246 
Toppenish,  Wash,  Satus  Creek  below  Dry 

Creek,  near 250-252 

Troy,  Mont.,  Callahan  Creek  at 103 

Yaak  River  near 104 

Tuttle,  A.  H.,  work  of 15 

Twisp  River,  discharge  measurements  of 253 

Twisp,  Wash.,  Methow  Canal  Co.'s  ditch 

(Blythe  ditch)  near 253 

U. 

Umtanum,  Wash.,  Yakima  River  at 211-213 

Upper  Columbia  River  basin,  stream  flow 

in 101-252 


W. 

P««a. 

Wapato,  Wash.,  Yakima  River  near 213-215 

Washington,  cooperation  of M 

Water  power,  calculation  of U 

Water-stage  recorders,  views  of 13 

Watson  ditch,  discharge  measurements  of. . .     2S3 

Wenatchee  River  at  Dryden,  Wash 20O-302 

near  Leavenworth,  Wash 198-200 

Wenatchee  Valley  canal  at  Dryden,  Wash.  2Q2-203 

White  River  at  Buckley,  Wash 24-36 

White  River  flume  at  Buckley,  Wash 26-28 

Winthrop,  Wash.,  Chewack  canal  at 253 

Chewack  Creek  at 2SS 

Methow  River  at 253 

Work,  division  of 15 

Y, 

Yaak  River  near  Troy,  Mont 104 

Yakima  River  at  Cle  Elum,  Wash 300-211 

at  Easton,  Wash 207-300 

atKlona,  Wash 217-218 

Umtanum,Wash 2U-313 

near  Martin,  Wash 304-308 

near  Prosser,  Wash 215-217 

near  Wapato,  Wash 213-215 

Z. 

Zero  flow,  point  of 9 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


INTBODXTCTION. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volmne  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  xmdergroimd  waters,  and 
quaUty  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  monographs,  professional  papers,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below: 

Part  I.  North  Atlantic  slope  basiiis. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St.  Lawrence  River  basin. 

V.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Mifflomi  River  basin. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 
XI.  Pacific  slope  basins  in  Calif omia. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

Af  Pacific  slope  basins  in  Washington  and  upper  Columbia  River  basin. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  GOVERNMENT  BEPOBTS  MAY  BE  OBTAINED  OB  CONSULTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below. 

1.  Copies  may  be  obtained  free  of  chaise  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C,  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  apphcation  furnish  lists  giving  prices. 
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SURFACE  WATEB  SUPPLY,  1915,  PABT  XH. 


3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  foUows: 

Boston,  Mass.,  2500  Customhouse. 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Buildii^. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Topeka,  Eans.,  25  Federal  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  406  Federal  Building.  • 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Building. 

Phoenix,  Ariz.,  417  Fleming  Buildii^. 

Austin,  Tex.,  Old  Post  Office  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBSAM-FLOW  BEPOBTS. 

9 

Stream-flow  records  have  been  obtained  at  more  than  3,800  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Stream^fiow  data  in  reports  of  the  United  States  Geological  Survey. 
A— Annual  Report;  B— Bulletin;  W— Water-Supply  Paper.] 


Report. 

Character  of  data. 

Year. 

10th  A,  pt.  2 

T^escriptive  Inforniatlon  only . .        .  ^  x 

nth  A,  pt.  2 

Monthly  discharge  and  descriptive  inrormation 

1884toSeDtem- 
ber,l«0. 

1884  to  Jane  30^ 
1891. 

1884  to  Dee.  31, 
1892. 

1888  to  D«.  31, 
1893. 

1893  and  1W4« 

12th  A,  pt.  2 

do 

13th  A,pt.3 

14th  A,  pt.  2 

Monthly  discharge  (long-time  records,  1871  to  1893) 

B131 

Dp.srrlntIon«.  in«»srir«TnCTjt-S-  irapfi  hpi^ht**.  And  ratlnpn 

16th  A,  pt.  2 

Descriptive  mlmmation  only 

B140............:::::.. 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  ratfaigs,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

Junction  with  Kansas. 

sippi  River  below  Junction  of  Missouri  and  Platte,  and  west- 
ern United  States. 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States , 
eastern  Mississippi  River,  and  Missouri  Ri\-er. 

western  United  States. 

1895. 

wu 

189ft. 

18th  A,  pt  4 

1895  and  1896. 

W15 

1897 

W16 

1897 

19th  A,  pt.  2 

1897 

W27 

1898. 

W28 

1898. 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS.  V 

Stream  flow  data  in  reports  of  the  United  States  Geological  Survetj — Continued. 


Rexxirt. 

Charactor  of  data. 

Year. 

aothA,pt.4 

MoDthlv  discham^  (Al^n  for  maii'V'  earllc^r  vmri^.  .. 

1898. 

W35to39 

1899. 

21st  A,  pt.  4 

MnTfthlydi^harf^ 

1899. 

W  47  to  52 

1900. 

22dA.pt,  4 

l^nnthiy  dl'^harge...." 

1900. 

W65,66 

1901. 

W75 

Monthly  discharge 

1901. 

W82io85 

Complete  data. .  T. . 

1902. 

W97tol00 

1903. 

W124  tol35 

do 

1904, 

WlC5tol78 

do 

1905. 

W201  to214 

do 

1906. 

W241to252 

do 

1907-S. 

W2e>lto272 

do 

1909. 

W281  to292 

do 

1910. 

W901  to312 

do 

1911. 

W321  to332 

do 

1912. 

W  351  to  362 

do 

1913. 

W381  to394 

do 

1914. 

W401  to  414 

do ..            ..    . 

1916. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  table  following  gives,  by  years  and  drainage  basins,  the  num- 
bers of  the  papers  on  surface-water  supply  published  from  1899  to 
1915.  The  data  for  any  particular  station  will,  as  a  rule,  be  foimd  in 
the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville,  Me., 
1903  to  1915,  are  published  in  Water^upply  Papers  97,  124,  165, 
201,  241,  261,  281,  301,  321,  351,  381,  and  401,  which  contain  records 
for  the  New  England  streams  from  1903  to  1915.  Results  of  mis- 
cellaneous measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
iioa  of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  in,  and  the  records  for  large 
lakes  are  presented  in  order  of  the  streaxns  around  the  rim  of  the  lake. 
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NORTH  PAaFIC  SLOPE  DRAINAGE  BASINS. 

PBINCIPAL  STBEAHS. 

The  largest  rivers  discharging  into  the  Pacific  Ocean  in  Oregon 
and  Washington  are  Rogue,  Umpqua,  and  Columbia  rivers  and 
streams  that  reach  the  ocean  through  Puget  Sound.  The  principal 
tributaries  of  the  Columbia  are  Kootenai,  Clark  Fork,  Spokane, 
Wenatchee,  Yakima,  Snake,  Walla  Walla,  Umatilla,  John  Day,  Des- 
chutes, Klickitat,  Willamette,  and  Lewis  rivers.  Nisqually,  Puyallup, 
White,  Snohomish,  and  Skagit  rivers  flow  into  Puget  Sound.  The 
streams  of  this  division  drain  wholly  or  in  part  the  States  of  Idaho, 
Montana,  Nevada,  Oregon,  Utah,  Washington,  and  Wyoming. 

In  addition  to  the  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections  and 
cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  references  to 
reports  published  by  State  and  other  organizations  (see  pp.  xxxi- 

XXXIl). 

aAan^TG  stations. 

NoTB.— Dash  after  a  date  Indicates  that  station  was  being  maintained  September  30,  1915.    Period 
after  a  date  indicates  discontinuance. 

BETWEEN   COLUMBIA   RIVER  AND  PUOET  SOUND. 

Chehalifl  River  at  Centralia,  Wash.,  1910-11. 
Quinault  River  at  Quinault  Lake,  Wash.,  1911- 
Soleduck  River  near  Quillayute,  Wash.,  1897-1901. 
Kalawa  River  near  Forks,  Wash.,  1897-1901. 

PUOET  SOUND  DRAIN AOE   BASINS. 

Elwha  River  at  McDonald,  Wash.,  1897-1901. 

Elwha  River  near  Port  Angeles,  Wash.,  1911-12. 

Dnngenees  River  at  Sequin,  Wash.,  1897-98. 

Dungeness  River  at  Dungenees,  Wash.,  1898-1901. 

Dosewallips  River  at  Brinnon,  Wash.,  1910-11. 

Duckabush  River  near  Duckabush,  Wash.,  1910-11. 

Skokomish  River,  North  Fork  (head  of  Skokomish  River),  near  Hoodsport,  Wash., 

1910-11. 
Nisqually  River  near  Ashford,  Wash.,  1910-1914. 
Nisqually  River  near  La  Grande,  Wash.,  1906-1911. 
Puyallup  River  near  Electron,  Wash.,  1909- 
Puyallup  River  at  Alderton,  Wash.,  1914- 
Puyallup  River  at  Puyallup,  Wash.,  1914- 

Carbon  River  at  Fairfax,  Wash.,  1910-1912. 

White  River  below  Forks,  near  Enumclaw,  Wash.,  1911-12. 
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Puyallup  River  tributaries — Continued. 

White  River  at  Buckley,  Wash.,  1899-1903;  1910-11;  1913- 

Greenwater  River  at  mouth,  near  Enumclaw,  Wash.,  1911-12. 
White  River  flume  at  Buckley,  Wash.,  1913- 
Green  River  at  Kanasket,  Wash.,  1911. 
Duwamish  River: 

Cedar  River  at  Vaughn  Bridge,  near  Cedar  Lake,  Wash.,  1898-99. 
Cedar  River  at  Cedar  Lake,  near  North  Bend,  Wash.,  1902-3. 
Cedar  River  near  Cedar  Falls,  Wash.,  1914- 
Cedar  River  near  Landsburg,  Wash.,  1914- 
Cedar  River  near  Ravensdale,  Wash.,  1901-1912. 
Cedar  River  at  Clifford  Bridge,  near  Ravensdale,  Wash.,  1895-1898. 
Skykomish  River,  South  Fork  (head  of  Snohomish  River),  near  Berlin,  Wash.,  1910-11. 
Skykomish  River,  South  Fork,  near  Index,  Wash.,  1902-1905;  1911-12;  1913- 
Skykomish  River  at  Sultan,  Wash.,  1910-11. 
Foss  River  near  Skykomish,  Wash.,  1911. 

East  Fork  of  Foes  River  near  Skykomish,  Wash.,  1911. 
Miller  Creek  near  Berlin,  Wash.,  1911- 

West  Fork  of  Miller  Creek  near  Berlin,  Wash.,  1911. 
North  Fork  of  Skykomish  River  at  Index,  Wash.,  1910- 

Snoqualmie  River,  Middle  Fork  (head  of  Snoqualmie  River),  near  North  Bend, 

Wash . ,  1907-8 ;  1908-    (Records  for  this  station  and  other  stations  in  Snoqualmie 

River  basin  published  in  Water-Supply  Paper  412.) 

Snoqualmie  River  near  Snoqualmie,  Wash.,  1898-99;  1900;  1902-1904.    (Revif»ed 

records  published  in  Water-Supply  Paper  412.) 

North  Fork  of  Snoqualmie  River  at  cable  bridge,  near  North  Bend,  Wash., 

1913-1915. 
North  Fork  of  Snoqualmie  River  near  North  Bend,  Wash.,  1907- 
South  Fork  of  Snoqualmie  River  near  Garcia,  Wash.,  1910-1915. 
South  Fork  of  Snoqualmie  River  at  North  Bend,  Wadi.,  1907- 
Tokul  Creek  near  Snoqualmie,  Wash.,  1907-1914. 
Pilchuck  Creek  near  Granite  Falls,  Wash.,  1911. 
Stilaguamish  River,  South  Fork  (head  of  Stilaguamish  River),  near  Silverton,  Wash., 

1910- 
Stilaguamish  River,  South  Fork,  near  Robe,  Wash.,  1902-3. 
Stilaguamish  River,  South  Fork,  at  Granite  Falls,  Wash.,  1911;  1913- 

Canyon  Creek  near  Granite  Falls,  Wash.,  1911-1913. 
Skagit  River  at  Reflector  Bar,  near  Marblemoimt,  Wash.,  1913- 
Skagit  River  near  Marblemotint,  Wash.,  1908-1914. 
Skagit  River  near  Sedro  Woolley,  Wash.,  1908- 

Stetattle  Creek  near  Marblemotint,  Wash.,  1913- 
Cascade  River  near  Marblemount,  Wash.,  1909-1913. 
Sauk  River  above  Whitechuck  Riv«r,  near  Darrington,  Wash.,  1910. 
Sauk  River  above  Clear  Creek,  near  Darrington,  Wash.,  1910-1913. 
Sauk  River  at  Darrington,  Wash.,  1914- 
Sauk  River  at  Suiattle  Crossing,  near  Sauk,  Wash.,  1910-1912. 
Whitechuck  River  near  Darrington,  Wash.,  1910. 
Clear  Creek  near  Darrington,  Wash.,  1910-11. 
Baker  Lake  (on  Baker  River)  near  Concrete,  Wash.,  1910-1915. 
Baker  River  below  Anderson  Creek,  near  Concrete,  Wash.,  1910- 
Baker  River  at  Concrete,  Wash.,  1910-1915. 
Whatcom  Lake  near  Bellingham,  Wash.,  1913-14. 
Whatcom  Creek  near  Bellingham,  Wash.,  1910-1914. 
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Nookaack  River,*  North  Fork  (head  of  Nooksack  River),  near  Glacier,  Wash.,  1910-11. 
Nookaack  River  near  Deming,  Wash.,  1910-11. 

Middle  Fork  of  Nookaack  River  at  ranger  station  near  Deming,  Wash.,  1910-11. 

Middle  Fork  of  Nooksack  River  near  Deming,  Wash.,  1910-11. 

COLUMBIA  RIVER  BASIN. 

Columbia  River  at  Wenatchee,  Wash.,  1910. 
Columbia  River  near  Julia,  Wash.,  1905. 
Columbia  River  at  Hanford,  Wash.,  1910. 
Columbia  River  at  Pasco,  Wash.,  1904-1910. 
Columbia  River  at  Cascade  Locks  and  The  Dalles,  Oreg.,  1878- 
Kootenai  River  at  Libby,  Mont.,  1910- 
Kpotenai  River  at  Crossport,  Idaho,  1904. 
Kootenai  River  near  Bonners  Ferry,  Idaho,  1904. 
Kootenai  River  near  Porthill,  Idaho,  1904. 
Callahan  Creek  at  Troy,  Mont.,  1911- 
Yaak  River  near  Troy,  Mont.,  1910- 
Moyie  River  at  Snyder,  Idaho,  1911- 
Clark  Fork  at  Missoula,  Mont.,  1898-1907. 
Clark  Fork  at  St.  Regis,  Mont.,  1910- 
Clark  Fork  near  Plains,  Mont.,  1910- 
Pend  Oreille  Lake  at  Sandpoint,  Idaho,  1914- 
Clark  Fork  at  Priest  River,  Idaho,  190S-1905. 
Clark  Fork  at  Newport,  Wash.,  1904-1910. 
Clark  Fork  at  Metaline  Falls,  Wash.,  1908-1910;  1912- 

Racetrack  Creek  near  Anaconda,  Mont.,  1911-12;  1914- 

little  Blackfoot  River  and  ditch  near  Elliston,  Mont.,  1910- 

Rock  Creek  near  Quigley,  Mont.,  1910-1912. 

Big  Blackfoot  River  at  Bonner,  Mont.,  1898-1905. 

Rattlesnake  Creek  at  Missoula,  Mont.,  1898-1900. 

Bitterroot  River,  West  Fork  (head  of  Bitterroot  River),  near  Darby,  Mont., 

1910- 
Bitterroot  River  near  Grantsdale,  Mont.,  1902-1907. 
Bitterroot  River  near  Missoula,  Mont.,  1898-1901;  1903-4. 
East  Fork  of  Bitterroot  River  near  Darby,  Mont.,  1910- 
Lolo  Creek  near  Lolo,  Mont.,  1910- 
St.  Regis  River  near  St.  Regis,  Mont.,  1910- 
Flathead  River  near  Columbia  Falls,  Mont.,  1910- 
Flathead  River  at  Demersville,  near  KaUspell,  Mont.,  1910-1912. 
Flathead  River  at  Damon's  ranch,  near  Kalispell,  Mont.,  1910-1912. 
Flathead  River  at  Keller's  ranch,  near  Holt,  Mont.,  1910-1912. 
Flathead  Lake  (on  Flathead  River)  near  Holt,  Mont.,  1900. 
Flathead  Lake  at  Poison,  Mont.,  1908- 
Flathead  River  near  Poison,  Mont.,  1907- 

Middle  Fork  Flathead  River  at  Belton,  Mont.,  1910- 

Lake  McDonald  outlet  at  Lake  McDonald,  Mont.,  1912-1914. 
South  Fork  of  Flathead  River  near  Columbia  Falls,  Mont.,  1910- 
Swan  River  near  Big  Fork,  Mont.,  1910-11. 
StiUwater  River  near  Kalispell,  Mont.,  1900-7. 

Whitefish  River  near  Kalispell,  Mont.,  1906. 
Little  Bitterroot  River  near  Ms^on,  Mont.,  1910- 
Little  Bitterroot  River  near  Hubbart,  Mont.,  1909- 

1  RevlMd  decision  of  United  States  Geographic  Board  rendered  Oct.  3, 1917. 
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Columbia  River  tributaries — Continued. 
Clark  Fork  tributaries — Continued. 

Flathead  River  tributaries — Continued. 

Little  Bitterroot  River  near  Dayton,  Mont.,  1908-9. 

Crow  Creek  near  Ronan,  Mont.,  1906- 

Crow  Creek  at  Lozeau's  ranch,  near  Ronan,  Mont.,  1911- 

Mud  Creek  near  Ronan,  Mont.,  1908-1910. 
Mission  Creek  near  St.  Ignatius,  Mont.,  1906- 
Dry  Creek  near  St.  Ignatius,  Mont.,  1908- 

Post  Creek  at  Fitzpatrick's  ranch,  near  Ronan,  Mont.,  1906-1911." 
Post  Creek  at  Deschamp's  ranch,  near  Ronan,  Mont.,  1911. 
Post  Creek  near  St.  Ignatius,  Mont.,  1911- 
Jocko  River,  South  Fork  (head  of  Jocko  River),  near  Jocko,  Mont.,  1912- 
Jocko  River  near  Jocko,  Mont.,  1908- 
Jocko  River  at  Ravalli,  Mont.,  1906-1911. 

Middle  Fork  of  Jocko  River  near  Jocko,  Mont.,  1912- 
North  Fork  of  Jocko  River  near  Jocko,  Mont.,  1912- 

Falls  Creek  near  Jocko,  Mont.,  1912- 
Big  Knife  Creek  near  Jocko,  Mont.,  1908- 
Agency  Creek  near  Jocko,  Mont.,  1908- 

Blodgett  Creek  near  Jocko,  Mont.,  1909-10. 
Pinley  Creek  near  Jocko,  Mont.,  1908- 

East  Finley  Creek  near  Jocko,  Mont.,  1908- 

Indian  ditch  near  Jocko,  Mont.,  1908-1911;  1912- 
VaDey  Creek  near  Ravalli,  Mont.,  1908-1911. 
Revais  Creek  near  Dixon,  Mont.,  1911- 
Thompson  River  near  Thompson  Falls,  Mont.,  1911- 
Prospect  Creek  near  Thompson  Falls,  Mont.,  1911- 
Priest  River  at  outlet  of  Priest  Lake,  at  Coolin,  Idaho,  1911- 
Priest  River  at  Falk*8  ranch,  near  Priest  River,  Idaho,  1911-12. 
Priest  River  near  Priest  River,  Idaho,  1903-1905;  1910-11. 
Sullivan  Lake  near  Metaline  Falls,  Wash.,  1912- 
SulUvan  Creek  near  Metaline  Falls,  Wash.,  1912- 
Kettle  River  at  Curlew,  Wash.,  1911-12. 
Kettle  River  at  Boyds,  Wash.,  1913-1915. 
Hall  Creek  near  Inchelium,  Wash.,  1912- 
Stranger  Creek  at  Incheliimi,  Wash.,  1914- 
Coeur  d'Alene  River,  North  Fork  (head  of  Coeur  d'Alene  River  and  through 

Coeur  d'Alene  Lake  of  Spokane  lUver)  at  Prichard,  Idaho,  1911-1914. 
Coeur  d'Alene  River,  North  Fork,  at  Enaville,  Idaho,  1911-1913. 
Cceur  d'Alene  River  near  Cataldo,  Idaho,  1911-12. 
Cceur  d'Alene  Lake  at  Coeur  d'Alene,  Idaho,  1903- 
Spokane  River  at  Post  Falls,  Idaho,  1913- 
Spokane  River  at  Trent,  Wash.,  1911-1913. 
Spokane  River  at  Washington  Water  Power  Co.'s  dam,  at  Spokane,  Wash.,  1891- 

1896. 
Spokane  River  at  Spokane,  Wash.,  1896- 
Spokane  River  near  Long  Lake,  Wash.,  1912- 

little  North  Fork  of  Coeur  d^Alene  River  near  Enaville,  Idaho,  1911-12. 

St.  Joe  River  at  Avery,  Idaho,  1911- 

St.  Joe  River  near  Calder,  Idaho,  1911-12. 

St.  Maries  River  at  Lotus,  Idaho,  1911-12. 
Spokane  Valley  Land  &  Water  Co.'s  canal  near  Post  Fails,  Idaho,  1911- 
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Coliimbia  River  tributaries— Continued. 
Spokane  River  tributaries — Continued. 

Latah  (Hangman)  Creek  at  and  near  Tekoa,  Wash.,  1904-6. 
North  Fork  of  Latah  Creek  near  Spokane,  Wash.,  1904-5. 

Little  Spokane  River  near  Spokane,  Wash.,  190S^1905;  1911-1913. 
Sanpoil  River  at  Keller,  Wash.,  1911- 
Nespelem  River  at  Nespelem,  Wash.,  1911- 
Okanogan  River  at  Okanogan,  Wash.,  1911- 

Similkameen  River  near  Oroville,  Wash.,  1911- 

Sinlahekin  Creek  near  Loomis,  Wash.,  1903-1905. 

Johnson  Creek  near  Riverside,  Wash.,  1903-1907. 

Salmbn  Creek  near  Conconully,  Wash.,  1910- 

Salmon  Creek  near  Okanogan,  Wash.,  1903-1912. 
Methow  River  at  Winthrop,  Wash.,  1912. 
Methow  River  at  Pateros,  Wash.,  1903- 

Chewack  Creek  at  Winthrop,  Wash.,  1912-13. 

Twisp  River  at  Twisp,  Wash.,  1911-1913. 
Stehekin  River  (head  of  Chelan  River)  at  Steh^kin,  Wash.,  1910- 
Chelan  Lake  at  Lakeside,  Wash.,  1897-1899. 
Chelan  Lake  at  Chelan,  Wash.,  1905;  1910- 
Chelan  River  at  Chelan,  Wash.,  1903- 

Raikoad  Creek  at  Lucerne,  Wash.,  1910-1913. 
Entiat  River  at  Entiat,  Wash.,  1910- 
Wenatchee  River  near  Leavenworth,  Wash.,  1910- 
Wenatchee  River  at  Dryden  (Cashmere),  Wash.,  1904- 
Wenatchee  River  at  Wenatchee,  Wash.,  1897. 

White  River  near  Chiwaukum,  Wash.,  1911-12;  1914. 

Nason  Creek  near  Nason,  Wash.,  1911. 

Chiwawa  Creek  near  Leavenworth,  Wash.,  1911-12;  1913-14. 

Chiwaukum  Creek  near  Chiwaukum,  Wash.,  1911. 

Icicle  Creek  near  Leavenworth,  Wadi.,  1911-14. 

Peshastin  Creek  at  Blewett,  Wash.,  1911-12. 

Peshastin  Creek  near  Leavenworth,  Wash.,  1911-12. 

Wenatchee  Valley  canal  at  Dryden,  Wash,  (irrigation  seasons  only),  1912- 
Crab  Creek  at  Wilson  Creek,  Wash.,  1904. 
Crab  Creek  at  Adrian,  Wash.,  1910;  1911;  1912. 
Crab  Creek  near  Ephrata,  Wash.,  1909. 
Moses  Lake  at  Neppel  (Moses  Lake),  Wash.,  1909-1914. 
Crab  Creek  near  Warden,  Wash.,  1909-1912. 
Rockyford  Creek  near  Ephrata,  Wash.,  1909-1911. 
Eeechelus  Lake  (on  Yakima  River)  near  Martin,  Wash.,  1906- 
Yakima  River  near  Martin,  Wash.,  1903- 
Yakima  River  at  Easton,  Wash.,  1904;  1910-1915. 
Yakima  River  at  Cle  Elum,  Wash.,  1906- 
Yakima  River  at  Umtanum,  Wash.,  1906- 

Yakima  River  at  Selah  Gap,  near  Yakima,*  Wash.,  1897;  1904;  1911;  1912, 
Yakima  River  at  Union  Gap,  Wash.,  1894-1909;  1911-1914. 
Yakima  River  near  Wapato,  Wash.,  1908-* 
Yakima  River  at  Mabton,  Wash.,  1904-1906;  1911-12. 
Yakima  River  near  Prosser,  Wash.,  1904-1906;  1913- 
Yakima  River  at  Kiona,  Wash.,  1895-1915. 

1  Yakima;  city  and  precinct,  Yakima  County,  Wash.;  not  North  Yakima.    Decision  of  U.  S.  Qeo- 
graphio  Board  rendered  Jan.  2, 1018. 
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Columbia  River  tributaries — Continued. 

Yakima  River  near  Richland,  Wash.,  1906-1911. 
Cabin  Creek  near  Eaaton,  Wash.,  1909-1911. 
Kacheas  Lake  (on  Kacheas  River)  near  Easton,  Wash.,  1905- 
Kachess  River  near  Easton,  Wash.,  1903- 
Big  Creek  near  Cle  Elum,  Wash.,  1909. 
Cle  Elum  River,  North  Fork  (head  of  Cle  Elum  River),  at  Galena,  Wash., 

1907;  1911. 
Cle  Elum  Lake  near  Roslyn,  Wash.,  1906- 
Cle  Elum  River  near  Roslyn,  Wash.,  190S- 
Teanaway  River  below  Forks,  near  Cle  Elum,  Wash.,  1911-12. 
Teanaway  River  near  Cle  Elum,  Wash.,  1909-1911;  1912-1914. 
Swauk  Creek  near  Cle  Elum,  Wash.,  1909-1912. 
Cascade  canal  near  Ellensbuig  (Thorp),  Wash.,  1905-6;  1909-1911. 
West  Kittitas  canal  near  Thorp,  Wash.,  1904-1906;  1909-1911. 
Ellensburg  Water  Co.'s  canal  near  Ellensbuig,  Wash.,  1904-5;  1909-1911. 
Taneum  Creek  near  Thorp,  Wash.,  1909-1912. 
Manastash  Creek  near  E^lensbuig,  Wash.,  1909-1914. 
Wilson  Creek  near  Thrall,  Wash.,  1911. 
Selah  Moxee  canal  near  Selah,  Wash.,  1904-5;  1909-1911. 
Wenas  Creek  near  Selah,  Wash.,  1909-1912. 
Naches  River  at  Anderson's  ranch,  near  Nile,  Wash.,  1909-1914. 
Naches  River  at  Oak  Flat,  near  Nile,  Wash.,  1904- 
Nachee  River  below  Tieton  River,  near  Naches,  Wash.,  1905;  1909-1912. 
Naches  River  near  Yakima,^  Wash.,  1893-1897;  1898-1912. 

Bumping  Lake  (on  Bumping  River)  near  Nile,  Wash.,  1909;  1910- 
Bumping  River  at  Bumping  Lake,  near  Nile,  Wash.,  1906;  1909- 

American  River  near  Nile,  Wash.,  1909;  1910;  1911;  1913;  1914;  1915. 
Selah  VaUey  canal  near  Naches,  Wash.,  1904-1906;  1909-1913. 
Tieton  River,  North  Fork,  below  Clear  Creek,  near  Naches,  Wash.,  1914- 
Tieton  River  at  McAlUster  Meadows,  near  Naches,  Wash.,  1908-1914. 
Tieton  River  at  headworks  of  Tieton  canal,  near  Naches,  Wash.,  1906- 
Tieton  River  at  Cobb's  ranch,  near  Naches,  Wash.,  1902-1913. 

Tieton  canal  near  Naches,  Wash.,  1910- 
Wapatox  canal  near  Naches,  Wash.,.  1904-5;  1909-11. 
Naches  Canal  Co.'s  (Gleed)  canal  near  Naches,  Wash.,  1904-1906;  1909- 

1911. 
Yakima  Valley  (Congdon)  canal  near  Naches,  Wash.,  1904-1906;  1909- 

1911. 
Nache»-Cowiche  canal  near  Naches,  Wash.,  1904-5;  1909-1911. 
Yakima*  power  canal  near  Yakima,*  Wash.,  1904-1906;  1909-10. 
Schanno  canal  near  Yakima,  Wash.,  1904-5;  1909-1911. 
Yakima*  power  waste  at  Yakima,  Wash.,  1909-1912. 
Yakima  *  mill  waste  at  Yakima,  Wash.,  1909-1912. 

Naches  Avenue  Union  canal  at  Yakima,  Wash.,   1904-1906; 
1909-1911. 
Old  Union  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Moxee  Co.'s  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Fowler  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Ahtanum  Creek,  North  Fork  (head  of  Ahtanum  Creek),  near  Tampico,  Wash., 

1907- 
Ahtanum  Creek  at  The  Narrows,  near  Tampico,  Wash.,  1908-1913. 

*  Decision  of  U.  S.  Oeographic  Board ;  formerly  called  North  Yakiina. 
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Columbia  River  tributaries—Continued. 
Yakima  River  tributaries — Continued. 

Ahtanum  Creek  near  Union  Gap,*  Wash.,  1904;  1907-1912. 

South  Fork  of  Ahtanum  Creek  at  Conrad  ranch,  near  Tampico,  Wash., 

1915- 
South  Fork  of  Ahtanum  Creek  near  Tampico,  Wash.,  1907-1914. 

New  Reservation  canal  near  Parker  (Union  Gap),  Wash.,  1904- 

Old  Reservation  canal  near  Parker  (Wax>ato),  Wash.,  1904- 

Sunnyside  canal  near  Wapato,  Wash.,  1904- 

Toppenish  Creek  near  Fort  Simcoe,  Wash.,  1909- 

Toppenish  Creek  near  White  Swan  (Wapato),  Wash.,  1909-1912. 

Toppenish  Creek  at  railway  bridge,  near  Toppenish,  Wash.,  1894-1896. 

Toppenish  Creek  near  Toppenish,  Wash.,  1908-9. 

Toppenish  Creek  at  Alfalfa,  Wash.,  1909-1912. 
Simcoe  Creek  near  Fort  Simcoe,  Wash.,  1909- 
Reservation  drain  at  Alfalfa,  Wash.,  1912- 

Satus  Creek  near  Toppenish,  Wash.,  1908-1913. 

Satus  Creek  below  mouth  of  Dry  Creek,  near  Toppenish,  Wash.,  1913- 

Satus  Creek  near  Alfalfa,  Wash.,  1905. 

Satus  Creek  near  Satus,  Wash.,  1894-1896. 

Eiona  canal  near  Kiona,  Wash.,  1904-1906;  1908-1911. 

Kennewick  canal  near  Richland(Kennewick),  Wash.,  1904-5;  1910-11. 

Lower  Yakima  canal  near  Kiona,  Wash.,  1905;  1910-11. 
Snake  River  at  south  boundary  at  Yellowstone  National  Park,  1913- 
Jackson  Lake  (Snake  River)  at  Moran,  Wye,  1909-10  (fragmentary);  1911- 
Snake  River  ^  near  Moran,  Wyo.,  1903- 
Snake  River  ^  at  Grovont,  Wyo.,  1899. 
Snake  River  ^  near  Lyon,  Idaho,  1903-1911. 
Snake  River '  near  Heise,  Idaho,  1910- 
Snake  River  at  Idaho  Falls,  Idaho,  1889-1890;  1892-1894. 
Snake  River  near  Shelley,  Idaho,  1915- 
Snake  River  near  Firth,  Idaho,  1915. 
Snake  River  near  Blackfoot,  Idaho,  1910- 
Snake  River  at  Neeley,  Idaho,  1906- 

Snake  River  at  Ho  wells  Ferry,  near  Minidoka,  Idaho,  1910- 
Snake  River  at  Montgomery  Ferry,  near  Minidoka,  Idaho,  1895-1899;  1901-1910. 
Lake  Milner  (on  Snake  River)  at  Milner,  Idaho,  1911- 
Snake  River  at  Milner,  Idaho,  1909- 
Snake  River  near  Twin  Falls,  Idaho,  1911- 
Snake  River  near  Hagerman,  Idaho,  1912- 
Snake  River  at  King  Hill,  Idaho,  1909- 
Snake  River  near  Bfurphy,  Idaho,  1912;  1913- 
Snake  River  at  Weiser,  Idaho,  1910- 
Snake  River  at  Lewiston,  Idaho,  1910. 
Snake  River  near  Burbank,  Wash.,  1907- 

Pacific  Creek  near  Moran,  Wyo.,  1906. 

Buffalo  River  near  Elk,  Wyo.,  1906. 

Henrys  Fork  '  at  Warm  River,  Idaho,  1910-1915. 

Henrys  Fork  near  Ora,  Idaho,  1902-1909. 

Hemys  Fork  in  canyon  above  Fall  River,  Idaho,  1890-91. 

1  Bevlsed  decision  of  U.  S.  Qeographio  Board  rendered  Jan.  2, 1918;  formerly  called  Yakima  City, 
s  Decision  of  United  States  Geographic  Board;  formerly  called  South  Fork  of  Snake  River, 
s  Decision  of  United  States  Geographic  Board;  formerly  called  North  Fork  of  Snake  River. 
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Columbia  River  tributaries— Continued. 
Snake  River  tributaries — Continued. 

Henrys  Fork  near  Rexburg,  Idaho,  1909- 

Warm  River  at  Warm  River,  Idaho,  1912-1916. 

Robinson  Creek  at  Warm  River,  Idaho,  1912-1915. 

Fall  River  near  Marysville,  Idaho,  1902-3. 

Fall  River  at  Fremont,  IdaJio,  1904-1909  (replace  Marysville  station). 

Fall  River  at  Canyon,  Idaho,  1890-1901. 

Teton  River  near  St.  Anthony,  Idaho,  1903-1909. 

Teton  River  at  Chase's  ranch,  Idaho,  1890-1893. 
Idaho  (Government)  canal  near  Shelley,  Idaho,  1912- 
Willow  Creek  near  Prospect,  Idaho,  1903-4. 
Blackfoot  River  above  the  reservoir,  near  Henry,  Idaho,  1914- 
Blackfoot-Marsh  reservoir  near  Henry,  Idaho,  1912- 

Blackfoot  River  below  reservoir,  near  Henry  [near  Rossfork],  Idaho,  1908- 
Blackfoot  River  near  Shelley,  Idaho,  1909- 
Blackfoot  River  near  Presto,  Idaho,  1903-1909. 
Blackfoot  River  near  Blackfoot,  Idaho,  (fragmentary),  1913;  1914;  1915- 

Little  Blackfoot  River  at  Henry,  Idaho,  1914- 
Meadow  Creek  near  Henry,  Idaho,  1914- 
Idaho  (Government)  canal  near  Firth,  Idaho,  1914- 

Fort  Hall  upper  canal  near  Blackfoot,  Idaho,  1912- 

Fort  Hall  lower  canal  near  Blackfoot,  Idaho,  1912- 
Big  Lost  River  near  Chilly,  Idaho,  1904-1906;  1907-1916. 
Big  Lost  River  near  Mackay,  Idaho,  1903-1906;  1912-1915. 

Thousand  Springs  Creek  near  Chilly,  Idaho,  1912-13;  1914. 

Sharp  ditch  near  Mackay,  Idaho,  1912-1914. 

Streeter  ditch  near  Mackay,  Idaho,  1913-1914. 

Cedar  Creek  above  forks,  near  Mackay,  Idaho,  1911-1913. 

Cedar  Creek  below  forks^  near  Mackay,  Idahoi  1911-1913. 

Antelope  Creek  near  Darlington,  Idaho,  1913- 

Little  Lost  River  near  Clyde,  Idaho,  1910-1913. 

Birch  Creek  near  Kaufman,  Idaho,  1910-1912. 

Camas  Creek  near  Hamer,  Idaho,  1912-13. 
Portneuf  River  above  reservoir,  near  Chesterfield,  Idaho,  1912-1914. 
Portneuf  diversion  channel  near  Chesterfield,  Idaho,  1914. 
Portneuf  River  below  reservoir,  near  Chesterfield,  Idaho,  1912-1915. 
Portneuf  River  near  Pebble,  Idaho,  1910-1913. 
Portneuf  River  at  Topaz,  Idaho,  1913-1916. 
Portneuf  River  near  McCammon,  Idaho,  1896. 
Portneuf  River  at  Pocatello,  Idaho,  1897-1899;  1911- 

Topons  Creek  near  Chesterfield,  Idaho,  1912-1915. 

Pebble  Creek  near  Pebble,  Idaho,  1911-1914. 

Birch  Creek  near  Downey,  Idaho,  1911-1914. 
Raft  River  near  Bridge,  Idaho,  1909-1915. 

Clear  Creek  near  Naf ,  Idaho,  1910-11;  1912. 

Cassia  Creek  near  Conant,  Idaho,  1909-1912. 
North  Side  Minidoka  canal  near  Minidoka,  Idaho,  190^ 
South  Side  Minidoka  canal  near  Minidoka,  Idaho,  1909- 
Goose  Creek  above  Trapper  Creek,  near  Oakley,  Idaho,  1911- 
Goose  Creek  near  Oakley,  Idaho,  1909-1911. 

Trapper  Creek  near  Oakley,  Idaho,  1911- 

Birch  Creek  near  Oakley,  Idaho,  1912-13;  1914- 
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Columbia  River  tributaries — Continued. 
Snake  River  tributaries— Continued. 

North  Side  Twin  Falls  canal  at  Milner,  Idaho,  1909- 
South  Side  Twin  Falls  canal  at  Milneri  Idaho,  1909- 
Big  Cottonwood  Creek  near  Oakley,  Idaho,  1909- 
Dry  Creek  near  Artesian  City,  Idaho,  1912. 
Rock  Creek  near  Rock  Creek,  Idaho,  1909-1913. 

McliulVen  Creek  near  Rock  Creek,  Idaho,  1910;  1912. 
Salmon  Falls  Creek  above  upper  yinejmrd  ditch,  near  Contact,  Nov.,  1914. 
Salmon  Falls  Creek  below  upper  Vineyard  ditch,  near  Contact,  Nov.,  1914. 
Salmon  Falls  Creek  below  High  Line  omal,  near  San  Jacinto,  Nev.,  1914. 
Salmon  Falls  Creek  near  San  Jacinto,  Nov.,  1909- 
Sahnon  Falls  Creek  near  Twin  Falls,  Idaho,  1909-10. 

Upper  Vineyard  ditch  near  Contact,  Nov.,  1914. 

Lower  Vineyard  ditch  near  Contact,  Nov.,  1914. 

Jakes  Creek  above  Hubbard  ranch,  near  Contact,  Nev.,  1914. 

Jakes  Creek  below  Hubbard  ranch,  near  Contact,  Nev.,  1914. 

Willow  Creek  near  Contact,  Nov.,  1914. 

Bird's  Nest  ditch  near  Contact,  Nev.,  1914. 

Harrell  ditch  near  Contact,  Nov.,  1914. 

High  Line  ditch  near  San  Jacinto,  Nov.,  1914. 

San  Jacinto  ditch  near  San  Jacinto,  Nev.,  1914. 

Island  ditch  near  San  Jacinto,  Nov.,  1914. 

West  Boar's  Nest  ditch  near  San  Jacinto,  Nov.,  1914. 

Trout  Creek  near  San  Jacinto,  Nev.,  1914. 

East  Boar's  Nest  ditch  near  San  Jacinto,  Nov.,  1914. 

Shoshone  Creek  near  San  Jacinto,  Nov.,  1914-15. 
North  Side  ditch  near  San  Jacinto,  Nev.,  1914. 

Cedar  Creek  near  Roeeworth,  Idaho,  1909- 

Devil  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Big  Wood  River  near  Qimlet,  Idaho,  1904-6. 
Big  Wood  River  at  Hailey,  Idaho,  1889;  1916- 
Big  Wood  Slough  at  Hailey,  Idaho,  1915- 
Big  Wood  River  near  Bellevue,  Idaho,  1911- 
Big  Wood  River  below  Magic  dam,  near  Richfield,  Idaho,  1911- 
Big  Wood  River  below  North  Gooding  canal,  near  Shoshone,  Idaho,  1911; 

1912- 
Big  Wood  River  near  Shoshone,  Idaho,  1905-6;  1908-1913. 
Big  Wood  River  at  Toponis,  Idaho,  1896-1899. 
Big  Wood  River  near  BUss,  Idaho,  1899. 

Camas  Creek  near  Blaine,  Idaho,  1912- 

Little  Wood  River  near  Carey,  Idaho,  1904-5. 

Little  Wood  River  near  Richfield,  Idaho,  1911- 

Little  Wood  River  at  Toponis  [Gooding],  Idaho,  1896-1899. 

Dry  Creek  near  Blanche,  Idaho,  1911-1914. 
King  Hill  Creek  near  King  Hill,  Idaho,  1913. 
Little  Canyon  Creek  at  Glenns  Ferry,  Idaho,  1909-1913. 
Alkali  Creek  near  Glenns  Ferry,  Idaho,  1909-1913. 
Cold  Springs  Creek  near  Hammett,  Idaho,  1909-1913. 
Bennett  Creek  near  Hammett,  Idaho,  1909-1913. 
Bruneau  River  near  Rowland,  Nev.,  1913- 
Bruneau  River  near  Tindall,  Idaho,  1910-1912. 
Bruneau  River  near  Hot  Spring,  Idaho,  1909-1915. 
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Columbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Bnmeau  River  near  Grand  view,  Idaho,  1895-1903;  1909- 
Sheep  Creek  near  Tindall,  Idaho,  1910-1913. 
Marys  Creek  near  Owyhee,  Nev.,  1913-1915. 
Marys  Creek  at  Tindall,  Idaho,  1910-1913. 
Louse  Creek  near  Wickahoney,  Idaho,  1911. 
East  Fork  of  Bruneau  River  near  Three  Creek,  Idaho,  1912-1914. 
East  Fork  of  Bruneau  River  near  Hot  Spring,  Idaho,  1910-1915. 
Three  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Cherry  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Deadwood  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Buckaroo  ditch  at  Hot  Spring,  Idaho,  1912-1914. 
Grandview  canal  near  Grandview,  Idaho,  1912-1915. 
Castle  Creek  near  Castle  Creek,  Idaho,  1910-11. 
Sucker  Creek  near  Homedale,  Idaho,  1903-1910. 
Owyhee  River  at  Mountain  City,  Nov.,  1913. 
Owyhee  River  near  Owyhee,  Nov.,  1913- 
Owyhee  River  at  Owyhee,  Oreg.,  1890-1896;  1903- 

South  Fork  of  Owyhee  River  near  Tuscarora,  Nev.,  1913. 
Jack  Creek  near  Tuscarora,  Nev.,  1913- 
Jordan  Creek  near  Jordan  Valley,  Oreg.,  1911- 

Cow  Creek  at  Narrows,  near  Jordan  Valley,  Oreg.,  1914. 
Cow  Creek  at  mouth,  near  Jordan  Valley,  Oreg..  1914. 
Owyhee  canal  near  Owyhee,  Oreg.,  1904-5;  1911- 
Boise  River  near  Twin  Springs,  Idaho,  1911- 
Boise  River  at  Dowling's  ranch,  near  Arrowrock,  Idaho,  1911- 
Boise  River  near  Highland,  Idaho  (replaces  the  Boise  station),  1905-1915 
Boise  River  near  Boise,  Idaho,  1894-1904. 
Boise  River  at  Caldwell,  Idaho,  1895-96. 

Cottonwood  Creek  near  Arrowrock,  Idaho,  1914- 
South  Fork  of  Boise  River  near  Lenox,  Idaho,  1911- 
little  Camas  Creek,  near  Little  Camas  Store,  Idaho,  1896. 
Moore  Creek  near  Arrowrock,  Idaho,  1915- 

Grimes  Creek  near  Centerville,  Idaho,  1910. 
Dry  Creek: 

Spring  Creek  near  Boise,  Idaho,  1911-12. 
Wilson  ditch  near  Ontario,  Oreg.,  1904-5. 
Malheur  River  near  Drewsey,  Oreg.,  1914. 

Malheur  River  at  Warmsprings  reservoir  site,  near  Riverside,  Or^.,  1914- 
Malheur  River  above  South  Foric,  at  Riverside,  Oreg.,  1906-7;  1908-1910. 
Malheur  River  at  Riverside,  Oreg.,  1909-1915. 
Malheur  River  near  Namorf,  Oreg.,  1913- 

Malheur  River  near  Harper  ranch,  near  Westfall,  Oieg.»  1903-1905. 
*Malheur  River  near  Little  Valley,  Or^g.,  1914. 
Malheur  River  at  McLaughlin  bridge,  near  Vale,  Orog.,  1904-1906. 
Malheur  River  at  Vale,  Oreg.,  1890-91;  1895-96;  1903-1914. 
Malheur  River  at  HalHday  bridge,  near  Ontario,  Oreg.,  1904-5. 
Malheur  River  near  Ontario,  Oreg.^  1903-4. 

South  Fork  of  Malheur  River  at  Riverside,  Oreg.,  1910-1913;  1913-1915. 
North  Fork  of  Malheur  River  at  Scotts  ranch,  near  Beulah,  Oreg.,  1914. 
North  Fork  of  Malheur  River  at  Foley's  ranch,  near  Beulah,  Oreg., 

1909-1912;  1913-14. 
Vines  ditch  near  Little  Valley,  Oreg.,  1904-5;  1914. 
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Colombia  River  tributaries— Continued. 
Snake  River  tributaries — Continued. 

Malheur  River  tributaries— Continued. 

Malheur  Fanners'  canal  above  Vale,  Oreg.,  1904-6. 

McLaughlin  ditch  above  Vale,  Oreg.,  1904-5. 

"J.  H.'»  ditch  above  Vale,  Oreg.,  1904-5. 

Qellerman  A  Frohman  ditch  above  Vale,  Greg.,  1904-5. 

Sand  Hollow  ditch  above  Vale,  Oreg.,  1904-5. 

Bully  Creek  near  Westfall,  Oreg.,  1911;  1912-13. 

Bully  Creek  at  Wann  Springs,  near  Vale,  Oreg.,  190a-4;  1905-1907;  1911- 

Bully  Creek  at  Vale,  Oreg.,  1904-5. 

Hope  Mill  ditch  at  Vale,  Oreg.,  1904-5. 

Vmow  Creek  near  Malheur,  Oreg.,  1904-6;  1910-11;  1912- 

Willow  Creek  near  Brogan,  Oreg.,  1910- 

WUlow  Creek  at  Dell,  Oreg.,  1904-1906. 

Cow  Creek  near  Brogan,  Oreg.,  1912-1914. 
Pole  Creek  near  Brogan,  Oreg.,  1912-13. 
Nevada  ditch  below  Vale,  Oreg.,  1904-5. 
Payette  River  near  Horseshoe  Bend,  Idaho,  1906- 
Payette  River  at  Payette,  Idaho,  1895-1897. 

North  Fork  of  Payette  River  at  Lardo,  Idaho,  1908- 
North  Fork  of  Payette  River  at  Van  Wyck,  Idaho,  1912- 

Lake  Fork  of  Payette  River  near  McCall,  Idaho,  1909-1914. 
Shaler  Creek  near  Horseshoe  Bend,  Idaho,  1911-12. 
Harris  Creek  near  Horseshoe  Bend,  Idaho,  1911-12. 
Wdser  River  near  Weiser,  Idaho,  1890-91;  1894-1904;  1910-1915. 
Weiser  River,  West  Fork,  near  Fruitvale,  Idaho,  1910-1913. 

Lost  Creek  near  Tamarack,  Idaho,  1910-1914. 
Middle  Fork  of  Weiser  River  at  Middle  Fork,  Idaho,  1910^1913. 
Sage  Creek  near  Midvale,  Idaho,  1913. 
Sommercamp  Creek  near  Midvale,  Idaho,  1913. 
Miller  Creek  near  Midvale,  Idaho,  1913. 
Crane  Creek  near  Midvale,  Idaho,  1910- 
Mann  Creek  near  Weiser,  Idaho,  1911-1913. 
Monroe  Creek  (upper  station)  near  Weiser,  Idaho,  1911-12. 
Monroe  Creek  (lower  station)  near  Weiser,  Idaho,  1911-1913. 
Burnt  River,  North  Fork  (head  of  Burnt  River),  near  Audrey,  Oreg.,  1915- 
Bumt  River  near  Hereford,  Oreg.,  1915- 
Bumt  River  near  Bridgeport,  Oreg.,  1915- 

Middle  Fork  of  Burnt  River  near  Audrey,  Oreg.,  1915. 
South  Fork  of  Burnt  River  near  Unity,  Oreg.,  1915- 

Sawmill  Creek  near  Unity,  Oreg.»  1915. 
Camp  Creek  near  Hereford,  Oreg.,  1915. 
Powder  River  at  Salisbury,  Oreg.,  1903-1914. 
Powder  River  at  Baker,  Oreg.,  1913;  1914. 
Powder  River  near  North  Powder,  Oreg.,  1909-1912;  1913- 
Baldock  Slough  at  Baker,  Oreg.,  1913;  1914. 
Old  SetUers  Slough  at  Baker,  Oreg.,  1913;  1914. 
Pine  Creek  near  Baker,  Oreg.,  1913;  1914. 
Goodrich  Creek  near  Baker,  Oreg.,  1913. 

Mill  Creek  near  Baker,  Oreg.,  1913;  1914. 
Lee-Polly  ditch  near  Baker,  Oreg.,  1914. 
Marble  Creek  near  Baker,  Oreg.,  1913;  1914. 
Salmon  Creek  near  Baker,  Oreg.,  1913;  1914. 
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Columbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Powder  River  tributaries—Continued. 
Willow  Creek  near  Haines,  Oreg.,  1913. 

North  Powder  RiVer  at  Gardner's  ranch,  near  North  Powder,  Greg.,  1912. 
North  Powder  River  at  North  Powder,  Oreg.,  1912;  1913;  1914. 

Anthony  Creek  near  North  Powder,  Oreg.,  1912. 
Wolf  Creek  near  North  Powder,  Oreg.,  1913;  1914. 
Big  Creek  near  Medical  Springs,  Or^g.,  1913;  1914. 
Goose  Creek  near  Keating,  Oreg.,  1913;  1914. 
Eagle  Creek  above  West  Fork,  near  Baker,  Or^.,  1911. 
Eagle  Creek  near  Baker,  Oreg.,  1909-10. 
Eagle  Creek  near  New  Bridge,  Oreg.,  1910-11;  1914. 

West  Fork  of  Eagle  Creek  near  Baker,  Or^.,  1911. 
Daly  Creek  near  Richland,  Oreg.,  1913. 
Salmon  River  near  Pierson,  Idaho,  1911-1913 
Salmon  River  at  Salmon,  Idaho,  1912- 
Salmon  River  at  Whitebird,  Idaho,  1910- 

Lake  Creek  near  Stanley,  Idaho,  1910-1913. 
Valley  Creek  near  Stanley,  Idaho,  1910-1913. 
Pahsimeroi  River  near  Goldburg,  Idaho,  1910-1913. 
Pahsimeroi  River  below  the  sinks,  near  Goldburg,  Idaho,  1913. 
Goldburg  Creek  near  Goldburg,  Idaho,  1910;  1913. 
Big  Creek  near  Patterson,  Idaho,  1910-1913. 
Lemhi  River: 

Timber  Creek  near  Leadore,  Idaho,  1912. 

West  Fork  of  Timber  Creek  near  Leadore,  Idaho,  1912. 
Eightmile  Creek  near  Leadore,  Idaho,  1912. 
North  Fork  of  Salmon  River  near  North  Fork,  Idaho,  1912. 
Grande  Ronde  River  at  Hilgard,  Oreg.,  1903-1915. 
Grande  Ronde  River  at  Elgin,  Oreg.,  1903-1912. 
Grande  Ronde  River  at  Zindel,  Wash.,  1904-1912. 

Catherine  Creek  near  Union,  Or^g.,  1906-7;  1911-12;  1915. 

Little  Creek  near  Union,  Or^.,  1915. 
Mill  Creek  near  Simmierville,  Oreg.,  1914-15. 
Wallowa  Lake  (on  Wallowa  River)  near  Joseph,  Oreg.,  1905-6;  1912-1914; 

1915. 
Wallowa  River  at  Joseph,  Oreg.,  1903-1914;  1915. 
Wallowa  River  near  Wallowa,  Oreg.,  1903-1907. 
Wallowa  River  at  Minam  (near  Elgin),  Or^.,  1903-1914. 
Silver  Lake  ditch  near  Joseph,  Oreg.,  1905;  1915. 
Farmers'  and  Citizens*  ditch  near  Joseph,  Or^.,  1905;  1915. 
Granger  ditch  at  Joseph,  Or^.,  1905;  1915. 
Big  Bend  ditch  at  Joseph,  Oreg.,  1905;  1915. 
Hiuricane  Creek  near  Joseph,  Or^.,  1915. 
Lostine  River  near  Lostine,  Or^g.,  1912-1914;  1915. 
Company  ditch  near  Wallowa,  Oreg.,  1905. 
Bear  Creek  near  Wallowa,  Oreg.,  1915. 
Minam  River  at  Minam,  Oreg.,  1912-1914. 
Asotin  Creek  near  Shelmans  ranch,  near  Asotin,  Wash.,  1904-1906. 
Asotin  Creek  near  Asotin,  Wash.,  1904-5;  1910;  1911. 
Selway  River  (head  of  Clearwater  River),  near  Lowell,  Idaho,  1911-12. 
Clearwater  River  at  Kamiah,  Idaho,  1910- 
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Columbia  Rivor  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Clearwater  River  at  Lewiston,  Idaho,  1910-1913. 
Lochsa  River  near  Lowell,  Idaho,  1910-1912. 
South  Fork  of  Clearwater  River  near  Giangeville,  Idaho,  1910- 
South  Fork  of  Clearwater  River  at  Kooskia,  Idaho,  1910-1912. 
Lolo  Creek  near  Greer,  Idaho,  1911-12. 
Tucannon  River  near  Pomeroy,  Wash.,  1913-1915. 
Tucannon  River  near  Starbuck,  Wash.,  1914^ 
Falouse  River  near  Potlatch,  Idaho,  1914^ 
Palouse  River  at  Elberton,  Wash.,  1904-6. 
Ptdouse  River  near  Winona,  Wash.,  1915- 
Palouse  River  at  Hooper,  Wash.,  1897- 

Rock  Creek  near  Ewan  (St.  John),  Wash.,  1903-1905;  1914- 
Cow  Creek  near  Keystone,  Wash.,  1904-5. 
Cow  Creek  near  Hooper,  Wash.,  1904. 
Walla  Walla  River  near  Milton,  Greg.,  1903-1908. 
Walla  Walla  River  at  Whitman,  Wash.,  1897-1899. 

South  Fork  of  Walla  Walla  River  near  Milton,  Greg.,  1906;  1907- 
South  Fork  of  Walla  Walla  River  near  Milton,  Greg,  (lower  station),  1903-1906. 
MiU  Creek  near  Walla  Walla,  Wash.,  1913- 
Umataia  River  at  Gibbon,  Greg.,  1896-1911. 
Umatilla  River  at  Pendleton,  Greg.,  1891-2;  1903-1905. 
Umatilla  River  above  Furnish  reservoir,  near  Yoakum,  Greg.,  1915- 
Umatilla  River  at  Yoakum,  Greg.,  1903- 
Umatilla  River  near  Umatilla,  Greg.,  1903- 

North  Fork  of  Umatilla  River  near  Gibbon,  Greg.,  1912- 
McEay  Creek  near  Pendleton,  Greg.,  1903-4. 
Fanners'  mill  ditch  at  Pendleton,  Greg.,  1905. 
Slusher  &  Gould  ditch  near  Nolin,  Greg.,  1905-6. 
Lisle  &  Crane  ditch  near  Echo,  Greg.,  1905. 
Charles  Lisle  ditch  at  Echo,  Greg.,  1905-6. 
Henrietta  mill  ditch  at  Echo,  Greg.,  1905-6. 
Wilson  &  Co.'s  ditch  at  Echo,  Greg.,  1905-6. 
Allen  ditch  at  Echo,  Greg.,  1905-6. 

Western  Land  &  Irrigation  Co.'s  (Hinkle)  ditch  at  Echo,  Greg.,  1905-6. 
Pioneer  ditch  at  Echo,  Greg.,  1905-6. 
Maxwell  ditch  at  Echo,  Greg.,  1905-6. 
^         Maxwell  Land  &  Irrigation  Co.'s  (Hermiston)  ditch  near  Hermiston,  Greg., 
190^-6. 
Beitle  ditch  near  Hermiston,  Greg.,  1905-6. 
Gregon  Land  &  Water  Co.  's  ditch  at  Umatilla,  Greg.,  1905-6. 
Brownell  ditch  at  Umatilla,  Greg.,  1905-6. 
WiQow  Creek  near  Arlington,  Greg.,  1905-6. 
Rock  Creek  near  Goldendale,  Wash.,  1911-13. 

Squaw  Creek  near  Goldendale,  Wash.,  1911-13. 
John  Day  River  near  Dayville,  Greg.,  1908-1914. 
John  Day  River  at  Clamo,  Greg.,  1914-15 
John  Day  River  at  McDonald,  Greg.,  1904- 

South  Fork  of  John  Day  River  at  Dayville,  Greg.,  1908-1914. 

Dayville  ditch  at  Dayville,  Greg.,  1910-1914. 
Camas  Creek  above  Cable  Creek,  near  Ukiah,  Greg.,  1914- 
Camas  Creek  below  Cable  Creek,  near  Ukiah,  Greg.,  1914. 

Cable  Creek  near  Ukiah,  Greg.,  1914- 
Rock  Creek  at  Rockcreek,  Greg.,  1905;  1911. 
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Columbia  River  tributaries— Continued. 

Deschutes  River  at  Crane  Prairie,  near  Lapine,  Oreg.,  1914- 

Deschutes  River  at  Forest  Service  bridge,  near  Lapine,  Orog.,  1910;  1912;  1915- 

Deschutes  River  near  Lava,  Oreg.,  1905-1907;  1909-1911;  1912;  1915- 

Deschutes  River  at  West's  ranch,  near  Lava,  Oreg.,  190^-1909;  1914. 

Deschutes  River  at  Benham  Falls,  Oreg.»  1909-1914. 

Deschutes  River  at  Lava  Island,  Orog.,  1915- 

Deschutes  River  at  Bend,  Ofq^.,  1904- 

Deschutes  River  below  Bend,  Oreg.,  1914- 

Deschutes  River  at  Tumalo  [Laidlaw],  Oreg.,  1909-1912;  1914- 

Deschutes  River  near  Cline  Falls,  Oreg.,  1910-11;  1912-13. 

Deschutes  River  near  Mecca,  Oreg.,  1911- 

Deschutes  River  at  Sherar,  Oreg.,  1912-1914. 

Deschutes  River  at  Moro,  Oreg.,  1897-1899. 

Deschutes  River  at  Moody  (Biggs),  Orog.,  1900- 

Odell  Creek  near  Crescent,  Oreg.,  1911;  1912;  1913;  1914. 

Fall  River  near  Lapine,  Oreg.,  1912. 

East  Fork  at  Crescent,  Oreg.,  1904-1908;  1910-11;  1913-14. 

East  Fork  at  Morson's  intake,  near  Lapine,  Oreg.,  1914- 

East  Fork  near  Lapine,  Oreg.,  1910-1913. 

East  Fork  at  Allen's  ranch,  near  Lava,  Oreg.,  1905-1912;  1913-1915. 

Crescent  Creek  at  outlet  <^  Crescent  Lake,  near  Crescent,  Oreg.,  1911; 

1912- 
Crescent  Creek  below  Cold  Creek,  near  Crescent,  Oreg.,  1912-13. 
Crescent  Creek  near  Crescent,  Oreg.,  1912-13;  1914. 
Big  Marsh  Creek  near  descent,  Oreg.,  1912-1914. 
Arnold  canal  near  Bend,  Oreg..  1914- 
Central  Oregon  canal  near  Bend,  Oreg.,  1905- 
Pilot  Butte  canal  near  Bend,  Oreg.,  1905- 
North  canal  near  Bend,  Oreg.,  1913- 
Swalley  canal  near  Bend,  Oreg.,  1913- 
Tumalo  Creek  near  Tumalo  [Laidlaw],  Oreg.,  1900-1914. 
Tumalo  Creek  near  Bend,  Oreg.,  1900- 

Lewis  Creek  near  Tumalo  [Laidlaw],  Oreg.,  1908-9. 
Wimer  canal  near  Tumalo  [Laidlaw],  Oreg.,  1900-1914. 
Coltmibia  Southern  canal  near  Tumalo  [Laidlaw],  Oreg.,  1900-1914. 
Timialo  feed  canal  near  Bend,  Oreg.,  1914- 
Squaw  Creek  near  Sisters,  Oreg.,  1900- 

McAUister's  ditch  near  Sisters,  Oreg.,  1909-1913. 
Crooked  River  near  Post,  Oreg.,  1908-1911. 

Crooked  River  at  Hoffman's  ranch,  near  Prineville,  Oreg.,  1913-14. 
Crooked  River  near  Prineville,  Oreg.,  1908-1912. 
Crooked  River  at  Prineville,  Oreg.,  1914. 

Prineville  flour  mill  tailrace  at  Prineville,  Oreg.,  1914. 
Ochoco  Creek  near  Howard,  Oreg.,  1910-11. 

Ochoco  Creek  at  Elliot's  ranch,  near  Prineville,  Oreg.,  1908-1910;  1914- 
Ochoco  Creek  at  Prineville,  Oreg.,  1912;  1913-1915 
Tableland  ditch  near  Prineville,  Oreg.,  1915- 
Elliot  ditch  near  Prineville,  Oreg.,  1908-1910;  1914- 
McKay  Creek  near  Prineville,  Oreg.,  1915- 
MetoUus  River  at  Allingham  ranger  station,  near  Sisters,  Oreg.,  1910-1913 

1915. 
Metolius  River  at  Hubbard's  ranch,  near  Grand  view,  Oreg.,  1910-1913. 
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Columbia  River  tributaries — Continued. 

Deschutes  River  tributaries — Continued. 

Metolius  River  at  Rigg's  ranch,  near  Sisters,  Oreg.,  1908-1912. 
Lake  Creek  near  Sisters,  Greg.,  1911-1913;  1915- 
First  Creek,  near  Sisters,  Or^.,  1915- 
Jack  Creek  near  Sisters,  Oreg.,  1915- 
Canyon  Creek  near  Sisters,  Oreg.,  1915- 
Whitewater  River  near  Grandview,  Or^.,  1911-1913. 

Shitike  Creek  at  Warmspring,  Oreg.,  1911- 

Trout  Creek  near  Antelope,  Oreg.,  1916. 

Trout  Creek  near  Gateway,  Oreg.,  1916. 
Hay  Creek  near  Hay  Creek,  Oreg.,  1915. 

Warm  Springs  River  near  Warmspring,  Grog.,  1911- 

Mill  Creek  near  Warmspring,  Oreg.,  1915. 

White  River  near  Tygh  Valley,  Oreg.,  1911- 

Tygh  Creek  at  Tygh  VaUey,  Oreg.,  1911-1913. 
Klickitat  River  above  Pearl  Creek,  near  Glenwood,  Wash.,  1910. 
Klickitat  River  above  Big  Muddy  Creek,  Wash.,  1905. 
Klickitat  River  below  Big  Muddy  Creek,  Wash.,  1905;  1907-3. 
Klickitat  River  at  Camp  Klickitat,  Wash.,  1907-1906. 
Klickitat  River  near  Glenwood,  Wash.,  190^ 
Klickitat  River  below  Glenwood,  Wash.,  1914. 
Klickitat  River  at  Hanson's  cable,  near  Klickitat,  Wash.,  1903-9. 
KUckitat  River  at  Klickitat  (Wright),  Wash.,  190^1912. 
Klickitat  River  at  Wols  Ferry,  near  Lyle,  Wash.,  1907-1910. 
Klickitat  River  at  Lyle,  Wash.,  1912. 

West  Fork  of  Klickitat  River  near  Glenwood,  Wash.,  1910. 

Big  Muddy  River  above  mouth  of  Cougar  Creek,  near  Wright,  Wash.,  1905; 
1908. 

Little  Klickitat  River  near  Goldendale,  Wash.,  1910-1912. 
Hood  River  at  Dee,  Oreg.,  1913- 

Hood  River  at  Winans,  Oreg.,  1905-1907;  1910-1912;  1913. 
Hood  River  at  Tucker  Bridge,  Oreg.,  1897-1899;  1913- 
Hood  River  at  Powerdale,  near  Hood  River,  Oreg.,  1913- 

East  Fork  of  Hood  River  above  Intake,  near  Mount  Hood,  Oreg.,  1915- 

East  Fork  of  Hood  River  near  Mount  Hood,  Oreg.,  1913-14. 

East  Fork  irrigation  district  canal  near  Mount  Hood,  Oreg.,  1913- 

West  Fork  of  Hood  River  near  Dee,  Oreg.,  1913- 

Padfic  Light  &  Power  Co.  tailrace  near  Hood  River,  Oreg.,  1914. 
White  Salmon  River  at  splash  dam  near  Trout  Lake,  Wash.,  1912- 
White  Salmon  River  at  Husum,  Wash.,  1909- 
White  Salmon  River  at  Condit  dam,  near  Underwood,  Wash.,  1912-13. 

Trout  Creek  at  Guler,  Wash.,  1909-1911. 
Little  White  Sahnon  River  below  Lava  Creek,  near  Cook,  Wash.,  1903-1906.^ 
Little  White  Salmon  River  near  Cooks,  Wash.,  1909. 
Latourell  Creek  at  Latourell,  Oreg.,  1912-13. 

Sandy  River  above  Salmon  River,  at  Brightwood,  Oreg.,  1910-1914. 
Sandy  River  below  Salmon  River,  near  Brightwood,  Oreg.,  1907-1911. 
Sandy  River  near  Marmot,  Oreg.,  1911- 
Sandy  River  above  Bull  Run  River,  near  Bull  Run,  Oreg.,  1910-1912. 

>  Records  published  in  U.  8.  OeoL  Survey  Water-Supply  Paper  273,  pp.  428-429. 
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Oolumbia  River  tributaries — Continued. 

Sandy  River  below  Bull  Run  River,  near  Bull  Run,  Oreg.,  1910-1914. 
Clear  Fork  of  Sandy  River  near  Welches,  Oreg.,  1913;  1914-16. 
Lost  Creek  near  BrightwrKxl,  Oreg.,  1913- 
Still  Creek  near  Rowe,  Oreg.,  1910-1912. 
Salmon  River  near  Rowe,  Oi^.,  1910-1912. 
Salmon  River  at  Welches,  Oreg.,  1913-14. 

Salmon  River  at  Fish  Hatchery,  near  Brightwood,  Oreg.,  1912-13. 
Bull  Run  River  near  Bull  Run,  Oreg.,  189&- 

Little  Sandy  River  near  Marmot,  Oreg.,  1913- 
little  Sandy  River  near  Bull  Run,  Oreg.,  1911-1913. 
Little  Sandy  flume  near  Bull  Rim,  Oreg.,  1912-13. 
Willamette  River,  Middle  Fork  (head  of  Willamette  River),  above  Salt  Creek, 

near  Oakridge,  Oreg.,  1913-14. 
Willamette  River,  Middle  Fork,  below  North  Fork,  near  Oakridge,  Oreg.,  1911-12. 
Willamette  River,  Middle  Fork,  at  Jasper,  Oreg.,  1905-1912;  1913- 
Willamette  River  at  Springfield,  Oreg.,  1911-1913. 
Willamette  River  at  Albany,  Oreg.,  1878-1880;  1892- 
Willamette  River  at  Salem,  Oreg.,  1909- 
Willamette  River  at  Oregon  City,  Oreg.,  1909-1912. 
Salt  Creek  near  Oakridge,  Oreg.,  1913-14. 
Salmon  Creek  near  Oakridge,  Oreg.,  1913- 
North  Fork  of  Middle  Fork  of  Willamette  River  near  Oakridge  (Hazeldell), 

On^.,  1909-1912;  1913- 
Fall  Creek  near  Fall  Creek,  Or^.,  1911. 
Coast  Fork  of  Willamette  River  near  Goshen,  Oreg.,  1905-1912. 

Row  River  near  Disston,  Oreg,,  1910-1913. 
McKende  River  at  Clear  Lake,  Oreg.,  1912-1915. 
McKende  River  at  McEenzie  Bridge,  Oreg.,  1910- 
McEenzie  River  at  Martins  Rapids,  Oreg.,  1910-11. 
McEenzie  River  near  Springfield,  Oreg.,  1905-1915. 

Eugene  power  canal  near  Walterville,  Oreg.,  1912-1915. 
North  Santiam  River  near  Hoover,  Oreg.,  1910-13. 
North  Santiam  River  at  Detroit,  Oreg.,  1907-1909. 
North  Santiam  River  at  Niagara,  Oreg.,  1908- 
North  Santiam  River  at  Mehama,  Oreg.,  1905-1907;  1910-1914. 
Santiam  River  at  Jefferson,  Oreg.,  1905-6;  1908- 

Marion  Fork  of  Santiam  River  at  Marion  Lake,  near  Hoover,  Oreg.,  1907; 
1909-1912. 
Puzzle  Creek  near  Detroit  (Hoover),  Oreg.,  1907;  1909. 

North  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  1909-1912, 
South  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  190^1912. 
Pamelia  Creek  near  Detroit,  Oreg.,  1907;  1909;  1913. 
Whitewater  Creek  near  Detroit,  Oreg.,  1907;  1913. 
Breitenbush  Creek  near  Detroit,  Oreg.,  1910-1913. 
South  Santiam  River  near  Cascadia,  Oreg.,  1910-1913. 
South  Santiam  River  near  Foster,  Oreg.,  1911. 
South  Santiam  River  at  Waterloo,  Oreg.,  1905-1907;  1910-11. 
Middle  Santiam  River  near  Foster,  Oreg.,  1911. 
Luckiamute  River  near  Suver,  Oreg.,  1905-1911. 
Yamhill  River,  South  Fork  (head  of  Yamhill  River),  at  Sheridan,  Oteg., 

1906-1913. 
Yamhill  River  at  La  Fayette,  Or^.,  1908-1914. 
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Columbia  River  tributaries — Continued. 

Willamette  River  tributaries — Continued. 

Molalla  River  near  Molalla,  Oreg.,  1905-1909- 

Clackamas  River  near  Cazadero,  Oreg.,  1909- 

Clackamas  River  at  Estacada,  Oreg.,  1908-1911. 

Clackamas  River  near  Barton,  Oreg.  (replaced  by  Estacada  station),  1905- 

1908. 
Clackamas  River  at  Park  Place,  Or^.,  1911-12. 

Oak  Grove  Fork  of  Clackamas  River  at  Timothy  Meadows,  near  Cazadero, 

Oreg.,  19ia- 
Oak  Grove  Fork  of  Clackamas  River  at  intake,  near  Cazadero,  Oreg. 
1909- 
Lewis  River  above  Muddy  River  near  Cougar,  Wash.,  1909. 
Lewis  River  near  Cougar,  Wash.,  1909-1912. 
Lewis  River  near  Am  boy,  Wash.,  1911- 
Lewis  River  at  Ariel,  Wash.,  1909. 

Muddy  River  at  mouth,  near  Cougar,  Wash.,  1909. 
Pine  Creek  at  mouth,  near  Cougar,  Wash.,  1909. 
Swift  Creek  at  mouth,  near  Cougar,  Wash.,  1909. 
Kalama  River  near  Kalama,  Wash.,  1911-1913. 
Ohanapecoeh  River  near  Lewis,  Wash.,  1907- 
Cowlitz  River  at  Lewis,  Wash.,  1911- 
Cowlitz  River  at  Mossy  Rock,  Wash.,  1913- 
Cowlitz  River  at  Randle,  Wash.,  1910-1912. 
Cowlitz  River  at  Mayfield,  Wash.,  1910-11. 
Clear  Fork  near  Lewis,  Wash.,  1907- 
Coal  Creek  near  Lewis,  Wash.,  1911- 

Lake  Creek  at  outlet  of  Packwood  Lake,  near  Lewis,  Wash.,  1911- 
Lake  Creek  at  mouth,  near  Lewis.  Wash.,  1907- 
Johnson  Creek  below  West  Fork,  near  Lewis,  Wash.,  1911;  1913-14. 
Johnson  Creek  at  mouth,  near  Lewis,  Wash.,  1907-1914. 
Glacier  Creek  near  Lewis,  Wash.,  1911. 
Hagar  Creek  near  Lewis,  Wash.,  1911-12;  1913-14. 

North  Fork  of  Hagar  Creek  near  Lewis,  Wash.,  1911-12;  1913-14. 
Cispus  River  near  Randle,  Wash.,  1910-1912. 
Toutle  River  at  St.  Helen,  Wash.,  1909. 
Toutle  River  near  Castle  Rock,  Wash.,  1909-1912. 
• 

8TBEAMS  BETWEEN  COLUMBIA  BIVBR  AND  KLAMATH  RIVER. 

Rogue  River  near  Prospect,  Oreg.,  1907-1912. 
Rogue  River  below  Prospect,  Oreg.,  1913- 
Rogue  River  near  Trail,  Oreg.,  1910-1913. 
Rogue  River  near  Tolo,  Oreg.,  1905- 
Rogue  River  near  Galice,  Oreg.,  1906. 
Mill  Creek  near  Prospect,  Oreg.,  1910. 
Butte  Creek,  South  Fork  (head  of  Butte  Creek),  at  Butte  Falls,  Oreg.,  1910-11; 

1915- 
little  Butte  Creek,  South  Fork  (head  of  Little  Butte  Creek),  near  Lake  Creek, 

Oreg.,  1910-1913. 
Little  Butte  Creek  near  Eagle  Point,  Oreg.,  1907- 

Rogue  River  Valley  canal  at  intake,  near  Lake  Creek,  Oreg.,  1914;  1915- 
Rogue  River  Valley  canal  near  Brownsboro,  Oreg.,  1913;  1916. 
North  Fork  of  Little  Butte  Creek,  near  Lake  Creek,  Oreg.,  1911-1913. 
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Rogue  River  tributaries — Continued. 

Bear  Creek  at  Talent,  Oreg.,  1907-1914. 
Bear  Creek  at  Medford,  Oreg.,  1915- 

Neil  Creek  near  Ashland,  Oreg.,  1913. 

George  Dunn  ditch  near  Ashland,  Oreg.,  1913. 
Ashland  Creek  at  Ashland,  Oreg.,  1913. 
Wagner  Creek  near  Talent,  Oreg.,  1913. 
Evans  Creek  at  Wimer,  Oreg.,  1913. 
Applegate  River  near  Buncom,  Oreg.,  1911-1914. 
Applegate  River  at  Murphy,  Oteg.,  1907-1910. 
Cameron  ditch  near  Buncom,  Oreg.,  1911-1914. 
East  Fork  of  Little  Applegate  River  near  Buncom,  Oreg.,  1913. 
Little  Applegate  River  near  Ruch,  Oreg.,  1913. 

West  Fork  of  Little  Applegate  River  near  Bimcom,  Oreg.,  1913. 

Spicer  ditch  near  Buncom,  Oreg.,  1913. 
Thompson  Creek  near  Applegate,  Oreg.,  1913. 
Slate  Creek  at  Wonder,  (>eg.,  1913. 
Grave  Creek  near  Placer,  Oreg.,  1913. 
South  Umpqua  River  (head  of  Umpqua  River)  near  Tiller,  Oreg.,  1910-11. 
South  Umpqua  River  near  Brockway,  Oreg.,  1905-1912. 
Umpqua  River  near  Elkton,  Oreg.,  190^ 
Cow  Creek  at  Riddle,  Or^.,  1911-12. 

North  Umpqua  River  at  Tokeetee  Falls,  near  Hoaglin,  Oreg.,  1908-1909;  1914- 
North  Umpqua  River  near  Hoaglin,  Oreg.,  1910-1912;  1914- 
North  Umpqua  River  near  Oakcreek,  Ore^.,  1905-1908;  1913-1915. 
North  Umpqua  River  at  Winchester,  Oreg.,  1908-1913. 
Calapooya  Creek  near  Sutherlin,  Oreg.,  1912-13. 

Luse  canal  near  Sutherlin,  Oreg.,  1912-13. 
Mill  Creek  near  Ash,  Oreg.,  1907-1912;  1915- 
Siletz  River  at  Siletz,  Oreg.,  1905-1912. 
Wilson  River  near  Tillamook,  Or^.,  1915- 

North  Fork  of  Wilson  River  near  Tillamook,  Oreg.,  1913-1916. 
Nehalem  River  at  Salmon  berry,  near  Balm,  Oreg.,  1913-14. 
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BBPOBT8  ON  WATEB  BBSOTmCBS  OF  THB  NOBTH  PAOIFIO  SLOPS 

DBAINAOB  BASINS. 

PUBLIOATIONS  OF  UNITED  STATES  QEOLOOIOAL  SUBYET. 

WATZR-817PPLY  PAPKR8. 

WateMixpply  papoaaredistrlbated  freeby  the  Geological  Surrey  as  long  as  Its  Btook  lasts.  An  asterisk  (*) 
indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  in  this  way  may^  however, 
be  purchased  (at  price  noted)  Irom  the  Superintendent  of  Documents,  Washington,  I>.  c.  Omis- 
akai  of  the  price  indicates  that  the  report  is  not  obtainable  from  Oovomment  sources.  Water«ipply 
papers  are  of  octavo  sise. 

*4.  A  reconnaifisance  in  southeastern  Washington,  by  I.  C.  Russell,  1897.    96  pp.,  7 
pis.    15c. 

Describes  an  area  "bordered  on  the  south  by  Oregon,  on  the  east  by  Idaho,  on  the  north 
by  Snake  River,  and  on  the  west  by  the  Columbia,"  and  "briefly  designated  as  lying  south 
of  Snake  River";  discusses  climate,  vegetation,  topography  and  dndnage,  geologic  formations — 
including  the  river  terraces  and  soils— irrigation,  and  the  artesian  water  supply,  and  gives  an 
outline  of  the  geological  history  of  the  region. 

♦44.  Profilea  of  rivers  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
11  pis.    15c. 
Gives  elevations  and  distances  along  Columbia,  Willamette,  Flathead,  and  Snake  rivers. 

♦53.  Geology  and  water  resources  of  Nez  Perce  County,  Idaho,  Part  I,  by  I.  C.  Rus- 
sell.   1901.    85  pp.,  10  pis.    10c. 

*54.  Geology  and  water  resources  of  Nez  Perce  County,  Idaho,  Part  II,  by  I.  C. 
RusseU.    1901.    55  pp.  (87-141). 

No8.  53  and  54  relate  to  an  area  "in  western  Idaho,  bordered  on  the  west  by  portions  of 
Washington  and  Oregon,"  drained  through  Snake  River  to  the  Columbia;  they  describe  the 
topography,  geology,  and  soils  of  the  region,  discuss  the  relation  of  the  surface  features— pla- 
teaus, canyons,  streams,  etc.~to  the  geology  and  the  climate,  the  source  and  quantity  of  the 
water  supply,  including  springs  and  artesian  wells,  and  refer  briefly  to  the  occurrence  of  build* 
ing  stones,  li^te,  gold,  silver,  and  copper.  They  inchide  also  a  short  bibliography  of  artesian 
winters  and  two  appendixes— one  giving  list  of  elevations,  and  the  other  notes  concerning  Port- 
land cement. 

65.  Geology  and  water  resources  of  a  portion  of  Yaldma  County,  Wash.,  by  G.  O. 
Smith.     1901.    68  pp.,  7  pis.    10c. 

Describes  topography,  climate,  soil,  agriculture,  geology,  and  surface  and  ground  waters 
of  an  area  comprising  about  50  square  miles  in  the  vicinity  of  North  Yakima;  discusses  in  some 
detail  the  artesian  basins  and  wells. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    5c. 

*61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

Nos.  57  and  Gl  contain  information  as  to  depth,  diameter,  yield,  and  head  of  water  in  borings 
more  than  400  feet  deep;  under  head  "Remarks"  gives  information  concerning  temperature, 
quality  of  water,  purposes  of  bodng,  etc  The  lists  are  arranged  by  States,  and  the  States 
are  arranged  alphabetksally.  A  second,  revised,  editkm  was  pablisbed  In  1905  as  Water-Supply 
Paper  140  (q.  ▼.).   5c 
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^8.  Preliminary  report  on  artesian  basins  in  southwestern  Idaho  and  southeastern 
Oregon,  by  I.  G.  Russell.    1903.    53  pp.,  2  pis.    5c. 

DiscusMs  briefly  the  rocks  and  gecdogic  stnictuie  of  a  part  o(  the  Snake  River  Plains  in 
Canyon  and  Owyhee  ooontiesy  Idaho,  and  Malheur  and  Harney  counties,  Oreg.;  describes 
briefly  the  conditions  on  which  artesian  flow  depends,  and  in  some  detail  the  springs  and  drilled 
wells  in  the  Lewis,  Otis,  Harney,  and  Whitehorse  artesian  bashis;  also  describes  artesian  weUs 
in  aUavial  deposits  and  discusses  the  size  of  drfll  holes,  casings,  etc.,  the  preserrattoa  of  well 
records,  and  the  importance  of  laws  to  control  the  use  of  artesian  waters;  gives  list  of  publica- 
tions bearing  on  artesian  waters. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with  ac- 
companying papers,  compiled  by  F.  H.  Newell,  chief  engineer,  1904.  361 
pp.  25c.  [Inquiries  concerning  this  report  should  be  addressed  to  the  Recla- 
mation Service.]    Contains: 

Investigations  in  Idaho,  by  D.  W.  Ross.  Describes  the  irrigable  lands  in  the  area  drafaied  by 
Snake  River. 

Investigations  in  Oregon,  by  J.  T.  Whistler.  Mentions  the  Umatilla,  Malheur,  and  Haroey 
projects. 

Work  in  Washington,  by  T.  A.  Noble.    Describes  the  platais  of  Columbia  River. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  C.  Murphy.  1904.  81 
pp.,  13  pis.    15c. 

•Gives  an  account  of  a  flood  (commonly  spoken  of  as  the  "Heppner  disaster")  on  Wfllov 
Creek,  a  tributary  of  Columbia  River,  in  Morrow  County,  Oreg. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  GoodeU.    1904.    120  pp.    [Superseded  by, No.  152,  q.  v.] 

Cites  statutory  restrictions  of  water  pollution  in  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

111.  Preliminary  report  on  the  undeiground  waters  of  Washington,  by  Henry  Landes. 
1905.    85  pp.,  1  pi.    10c. 

Describes,  by  counties,  the  municipal  water  supplies,  deep  wells,  and  springs  in  the  State, 
giving  also  for  eadi  ooonty  a  brief  account  of  the  climate,  rainfall,  topography,  drainage,  and 
geology. 

118.  Geology  and  water  resources  of  a  portion  of  east-central  Washington,  by  F.  0. 
Calkins.    1905.    96  pp.,  4  pis.    5c. 

Describes  briefly  the  topography,  geology,  climate,  vegetation,  grating,  and  agriculture 
on  the  Columbia  Plains  and  in  Kittitas  Valley;  disoussev  the  streams,  springs,  and  shallov 
and  deep  wells. 

*122.  Relationofthelawtoimdergroundwaters,  by  D.W.Johnson.    1905.    55  pp.   6c. 

Cites  legislative  acts  relating  to  ground  waters  in  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with 
additions,  by  N.  H.  Darton.    1905.    175  pp.    10c. 

Gives,  by  States  (and  within  the  States  by  counties),  location,  depth,  diameter,  yield,  height 
of  water,  and  other  available  information,  concerning  wells  400  feet  or  more  in  depth;  inchidts 
all  wells  listed  in  Water-Supply  Papers  67  and  61;  mentions  also  principal  publications  relating 
to  deep  borings. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  GoodeU.    1905.    149  pp.    10c. 

Cites  statutory  restrictions  of  water  pollution  in  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

'"162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy 
and  others.    1906.    105  pp.,  4  pis.    15c. 

Gives  estimates  (p.  85)  of  flood  discbarge  and  frequency  for  Boise  River  at  Boise  and  Welsff 
River  at  Weiser,  Idaho. 
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^231,  Geology  and  water  resouices  of  the  Harney  Basin  region,  Oiegon,  by  6.  A. 
Waring.    1909.    93  pp.,  5  pis.    25c. 

The  greater  part  of  the  area  oorered  by  this  report  is  in  the  Great  Basin,  but  a  small  tract  in 
tbenflrtbewtefneonerisdrBinedbyaniimberofsiiiaUstnamstbatare  tributary  to  Malheur 
River. 

253.  Water  powers  of  the  Cascade  Range,  Part  I,  Southern  Washington,  by  J.  C. 
Stevens.    1910.    94  pp.,  21  pis.    40c. 

Discusses  conditions  governing  hydraulic  development,  water  laws  of  Washington,  and  varia^ 
tioDS  in  streams;  describes  the  drafaiago  bashis  of  Klickitat,  White  Salmon,  Little  White  0a^ 
mon,  Lewis,  and  Toutle  rivers;  gives  results  of  observatiois  at  gaging  stations,  and  estimates  of 
average  minimum  discharge  and  of  the  available  horsepower  at  the  power  sites. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Hmnan  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analytical  work,  and  methods  of  analyses;  discusses 
soap-consuming  power  of  waters,  water  softening,  boiler  waters,  and  water  for  irrigation;  gives 
results  of  analyses  of  waters  of  Boise,  ICalheur,  Payette,  and  Palouse  rivers,  and  Salmon  Creek 

313.  Water  powers  of  the  Cascade  Range,  Part  II,  Cowlitz,  Nisqually,  Puyallnp, 
White,  Green,  and  Cedar  drainage  basins,  by  F.  F.  Henshaw  and  G.  L. 
Parker.    1913.    170  pp.,  16  pis.    bdc. 

Describes  the  geologic  features  and  history  of  the  draliage  basins,  topography  and  drainage, 
soils  and  vegetation,  and  precipitation;  gives  stream-flow  records  and  discusses  water  powers 
storage,  and  power  sites;  discusses  also  natural  resources  and  harbors  of  the  Padfio  coast,  cen* 
tral  electric  stations,  and  power  utlUiatlon«  and  gives  commercial  and  residential  rates.  See 
also  253. 

316.  Greology  and  water  resources  of  a  portion  of  south-central  Wadiington,  by  G.  A. 
Waring.    1913.    46  pp.,  1  pi.    5c. 

Describes  settlements,  climate  and  vegetatloo,  agriculture,  gracing,  geographic  provinces, 
relation  of  surface  features  and  structure,  and  geology;  discusses  shallow  and  artesian  waters 
and  irrigation  enterprises  in  Sunnyside  and  Reservation  valleys,  Horse  Heaven  Plateau,  and 
the  Columbia  River  Plains,  and  irrigation  along  lower  Yakima  River;  gives  tabulated  data 
oonoeming  wells  and  springs. 

339.  Quality  of  the  surface  waters  of  Washington,  by  Walton  Van  Winkle.  1914. 
105  pp.,  2  pis.    15c. 

Discusses  briefly  the  natural  and  economic  features  of  the  State,  the  constituents  and  uses  of 
the  natural  waters,  purification  of  water,  methods  of  analysis,  and  industrial  and  geochemical 
interpretation  of  the  results  of  analysis;  describes  the  general  features  of  the  principal  drainage 
basins  and  gives  the  results  of  an  investigation  of  the  character  of  the  river  waters;  treats 
briefly  of  the  average  chemical  composition  of  river  water,  the  economic  value  of  the  rivers, 
denudation,  and  the  influence  of  natural  features  on  the  character  of  the  waters. 

344.  Deschutes  River,  Oregon,  and  its  utilization,  by  F.  F.  Henshaw,  John  H.  Lewis, 
and  £.  J.  McCaustland.    1914.    200  pp.,  28  pis.    50c. 

A  report,  prepared  in  cooperation  with  the  State  of  Oregon,  containing  the  results  of  meas- 
urements of  stream  flow,  a  discussion  of  the  economic  distribution  of  the  water,  and  chapters 
on  the  quality  of  the  water,  the  availability  of  the  water  supply,  the  developed  water  powers,  un- 
developed power  sites,  water  rights  and  appropriations,  file  relation  of  the  Federal  Government 
to  the  development  of  water  power,  and  Government  permits  for  power  and  reservoir  sites. 

346.  Profile  surveys  in  the  basin  of  Clark  Fork  of  Columbia  River,  Montana-Idaho- 

Washington,  prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer. 
1914.    6  pp.,  3  pis.  (22  sheets).    50c. 

347.  Profile  surveys  in  Snake  River  basin,  Idaho,  prepared  under  the  direction  of 

R.  B.  Marshall,  chief  geographer.    1914.    12  pp.,  3  pis.  (37  sheets).    55c. 
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348.  Profile  surveys  in  Hood  and  Sandy  River  basins,  Oregon,  prepared  under  tiie 

direction  of  R.B.Marshall,  chief  geographer.    1914.    8  pp.,  2  pis.    (6  sheets). 
30c. 

349.  Profile  surveys  in  Willamette  River,  Oregon,  prepared  under  the  direction 

of  R.  B.  Marshall,  chief  geographer.    1914.    8  pp.,  3  pis.  (16  sheets).    30c. 

363.  Quality  of  the  surface  waters  of  Oregon,  by  W.  Van  Winkle.    1914.    137  pp., 

2  pis.    20c. 

Describes  the  topognpliy,  draiiiage,iock8  and  soils,  climate,  population,  and  industries  oftbe 
State,  the  oonstitoents  of  natural  waters,  water  for  domestic  and  industrial  uses,  and  purifica- 
tion of  water,  methods  of  analysis,  and  interpretation  ofresults  of  analysis;  describes  the  genoil 
features  of  the  river  basins  and  the  character  of  the  river  waters;  discusses  the  conditions  Inflfr 
endng  the  quality  of  the  surfMS  waters,  averace  chemical  compositioo,  geochemical  dtmnOm, 
denudation,  industrial  value,  and  value  for  irrigation. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survejr, 

tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 
Ck>ntains  analyses  of  Soap  and  Omak  lakes.  Wash.,  and  of  mine  waters  from  Butte,  Moot 

366.  Profile  surveys  of  Snoqualmie,  Sultan,  and  Skykomish  rivers,  Washington, 
prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer.  1914. 
7  pp.,  3  pis.  (12  sheets).    20c. 

368.  Profile  surveys  in  Wenatchee  River  basin,  Washington,  prepared  under  the 

direction  of  R.   B.   Manhall,  chief  geography.    1914.    7  pp.,  1  pi.  (8 
sheets).    20c. 

369.  Water  powers  of  the  Cascade  Range,  Part  III,  Yakima  River  basin,  by  G.  L 

Parker  and  F.  B.  Storey,  1916.    169  pp.,  20  pis  45c. 

Describes  the  geography  of  the  basins,  the  geologic  history,  physiography  and  river  historj, 
climate,  settlement,  and  development,  population,  and  transportation;  gives  stream-flow  records 
and  discusses  natural  conditions  affecting  stream  flow,  storage  reservoirs,  developed  and  on- 
developed  power  sites;  treats  also  of  the  industrial  development  of  the  region,  discussing  irrigs* 
tion  by  gravity  systems  and  by  pumping,  the  production  of  coal  and  other  minerals,  and  maan- 
factoring;  presents  a  scheme  of  development  and  utilixatlon  of  stored  water.  The  report  wu 
prepared  under  the  direction  of  the  Washington  State  Board  of  Geological  Survey,  and  is  based 
on  data  consisting  of  "stream-flow  records,  river  plans  and  profiles,  reservoir  surveys,  and  field 
reoonnalssances  of  the  rivers  and  their  various  tributaries,"  obtained  by  the  United  States 
Geological  Survey  and  the  United  States  Reclamation  Service,  supplemented  by  a  large  amount 
of  information  furnished  by  private  parties. 

370.  Surface  water  supply  of  Oregcm,  1878-1910,  by  F.  F.  Henshaw  and  H.  J.  Deui. 

1915.    829  pp.,  1  pi.    45c. 

Describes  briefly  the  natural  features  of  Oregon  and  in  greater  detail  the  general  features  of 
the  river  basins;  consists  principally  of  records  of  stream  flow  that  have  been  carefully  studied 
and  recomputed  when  necessary  to  insure  their  best  possible  interpretation. 

376.  Profile  surveys  in  Chelan  and  Methow  River  basins,  Washington,  prepared  under 

the  direction  of  R.  B.  Marshall,  chief  geographer.    1915.    8  pp.,  5  pis.    15c. 

377.  Profile  surveys  in  Spokane  River  basin,  Washington,  and  John  Day  River  basin, 

Oregon,  prepared  under  the  direction  of  R.  B.  Mairiiall,  chief  geographer. 
1915.    7  pp.,  10  pis.    15c. 

378.  Profile  surveys  in  1914  on  Middle  Fork  of  Willamette  River  and  White  River, 

Oregon,  prepared  under  the  direction  of  R.  B.  Marshall,  chief  geogiaphtf. 
1915.    8  pp.,  6  pis.    15c. 

379.  Profile  surveys  in  1914  in  Umpqua  River  basin,  Oregon,  prepared  under  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1915.    7  pp.,  13  pis.    20c 
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*400.  ContributioDS  to  the  hydrology  of  the  United  States,  1916,  Nathan  C.  Grover, 
chief  hydrauUc  engineer,  1917.    108  pp.,  7  pis.    15c.    Contains: 
(ft)  Artesian  water  for  irrigation  in  Little  Bitterroot  Valley,  Mont.,  by  O.  E.  Heinzer. 

419.  Profile  surveys  in  1915  in  Skagit  River  basin,  Washington,  prepared  under  the 

direction  of  W.  H.  Herron,  acting  chief  geographer.    1916.    8  pp.,  12  pis. 
15c. 

420.  Profile  surveys  along  Henrys  Fork,  Idaho,  and  Logan  River  and  Blacksmith 

Fork,  Utah,  prepared  under  the  direction  of  W.  H.  Herron,  acting  chief 
geographer.    1916.    8  pp.,  10  pis.    10c. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917,  N.  C.  Grover,  chief 
hydraulic  engineer,  1918.    Contains: 
(e)  Ground  water  in  Quincy  Valley,  Wash.,  by  A.  T.  Sofawennesen  and  O.  E.  Meinzer. 
BULLBTZV8. 

An  asterisk  (*)  indicates  that  the  Geological  Sonrey's  stock  of  the  paper  is  exhausted.  Many  of  the  papers 
so  marked  may  be  purchased  from  the  SvPSBiNTBKDKirT  or  Documents,  Washinoton,  D.  C.  Bulletins 
are  of  octavo  siie. 

*199.  Geology  and  water  resources  of  the  Snake  River  Plains  of  Idaho,  by  I.  C.  Russell. 
1902.    192  pp.,  25  pis.    25c. 

Describes  the  topography,  geology,  climate,  vegetation,  fauna,  and  soils  of  an  area  extending 
entirely  across  the  southern  part  of  Idaho;  discusses  streams,  springs,  water  powers,  irrigation 
and  a^culture,  industries,  and  routes  of  transportation  and  highways;  treats  of  the  origin  of 
surface  and  subsurface  waters,  the  requisite  oonditians  for  artesian  wells  and  the  quantity  of 
water  available. 

252.  Preliminary  report  on  the  geology  and  water  resources  of  central  Oregon,  by  I. 
C.  Russell.    1905.    138  pp.,  24  pis.    15c. 

Describes  a  portion  of  the  extreme  northern  part  of  the  Great  Basin  and  a  part  of  the  drainage 
area  of  Deschutes  River  and  its  principal  tributary,  Crooked  River;  gives  an  account  of  the  topog- 
raphy, drainage,  rainftll  and  temperature,  winds,  and  forests;  describes  the  voloanicsedlmentary 
rock  formations,  and  discusses  by  counties  the  geology  and  topography,  the  surface  and  ground 
waters;  treats  of  artesian  conditions  in  the  Deschutes  basin  and  makes  suggestions  concerning 
artesian-well  records. 

♦264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

BuUetins  364  and  308  give  an  account  of  progress  in  the  oolleotion  of  well  records  and  samples, 
and  contain  tabulated  records  of  wells  in  Idaho,  Montana,  Nevada,  Oregon,  Washington,  and 
Wyoming.  No.  288  gives  detailed  records  of  wells  in  Flathead  County,  Mont.,  and  Benton, 
JeOerson,  and  Walla  Walla  counties,  Wash.  The  wells  of  which  detailed  sections  are  given 
wen  selected  because  they  afford  valuable  stratigraphic  Information. 

AVHTTAL  BXP0BT8. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  separate  form. 

Annual  sports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(♦)  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  pur- 
dused  ftom  the  Svpesintkndent  or  Documextts,  Washinoton,  D.  c.  • 

*Tenth  Annual  Report  of  the  Director  of  the  United  States  Geological  Survey,  1888- 
89,  J.  W.  Powell,  Director.  1890.  2  parts.  *Pt.  II.  Irrigation,  viii, 
123  pp.    35c. 

Makes  a  preliminary  report  on  the  organisation  and  prosecution  of  the  survey  of  the  arid 
lands  for  purposes  of  irrigation;  includes  an  account  of  the  methods  of  topographic  and  hydrsulio 
work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  office  methods,  and 
brief  descriptions  of  the  topography  of  some  of  the  river  basins. 
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Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xiv,  395  pp.  30 
pis.  and  maps.    $1.25.    Contains: 

*Hydrognphy,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  measurement,  isiiw 
fall  and  evaporatiaii,  and  describes  the  more  important  streams. 

*Engine^1ng,  pp.  111-200.  PeAnes  the  scope  of  the  work  and  gives  an  account  of  the  survey 
in  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande,  California,  Lahontan,  Utah,  sod 
Snake  River  divisions. 

*Topography,  pp.  291-343.  Comprises  reports  of  the  topographic  surveys  in  Califtinii, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

■^Irrigation  literature,  pp.  345-388.  Gives  a  list  of  books  and  pamphlets  on  IrrigatiGn  and 
allied  subjects,  mainly  contained  in  the  library  of  the  United  States  Geological  Survey. 

Twelfth  Annual  Report  of  the  Director  of  the  United  States  Geological  Survey,  181K>- 
91,  J.  W.  Powell,  Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  676 
pp.,  93  pis.    $2.    Ck)ntains: 

*Hydrography  of  the  arid  regions,  by  F.  H.  Jewell,  pp.  213-301,  Pis.  5^106.  DiscosaeB 
the  available  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relation  of  rain* 
fall  to  river  flow ;  classifies  the  drainage  basins;  and  describes  the  rivers  of  the  Missouri,  Arkanaas, 
Rio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basins,  and  the  principal  streams  of  the 
Great  Basin  in  Nevada  and  Utah  and  the  Snake  River  basin. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  *Pt.  UI. 
Irrigation,  xi,  486  pp.,  77  pis.    $1.85.    Contains: 

^Engineering  results  of  irrigation  survey,  by  n.  M.  Wilson,  pp.  351-427,  Pis.  147-183.  De* 
bribes  structures  on  the  Pocatello  canal,  Idaho. 

Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95,  Gharies 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  'Pt 
II.    Papers  of  an  economic  character,  xix,  598  pp.,  43  pis.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  IT.  Newell,  pp.  457-633,  Pis.  35-39.    Describes 

general  character  of  the  public  lands,  the  lands  disposed  of  (railroad,  gruit,  and  swamp  Isudi^ 

,  and  private  miscellaneous  entries),  lands  reserved  (Indian,  forest,  and  military  reservatioDs), 

the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  weHs,  and 

reservoirs  as  sources  of  water  supply;  gives  detaib  for  each  State. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  and  V,  1899.)  6  parts  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  reserves,  xvii, 
400  pp.,  110  pis.    $1.25.    16  maps  in  separate  case,  75c.    Contains: 

*Priest  River  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  217-252,  Pis.  48-61. 
♦Bltterroot  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  253-282,  Pis.  62-73. 
♦Washington  Forest  Reserve,  by  H.  B.  Ayrcs,  pp.  283-313,  Pis.  76-100. 
♦Eastern  part  of  Washington  Forest  Reserve,  by  M.  W.  Gorman,  pp.  315--350,  PI.  101. 
♦Forest  conditions  of  northern  Idaho,  by  J.  B.  Leiberg,  pp.  373-386,  Pis.  10^-110. 
These  reports  describe  the  topography  and  the  streams  of  the  forest  reserves. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  189&-99,  Chariei 
D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV,  V,  and  VII,  1900.)  7 
parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  re- 
serves, xix,  498  pp.,  159  pis.,  8  maps  in  separate  case.    $2.80.    Contains: 

.    ♦The  Flathead  Forest  Reserve,  by  H.  B.  Ayres,  pp.  245-310,  Pis.  77-113. 

♦Bitterroot  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  317-409,  Pis.  llfr-142.  Contains  brirf 
descriptions  of  the  streams  and  li^ces  in  the  reserves. 

Twenty-first  Annual  Report  of  the  United  States  Geological  Survey,  1899-1900, 
Charles  D.  Walcott,  Director.  1900.  (Pts.  Ill,  IV,  VI,  VI  continued,  and 
VI  I,  1901 .)  7  parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V, 
Forest  reserves,  711  pp.,  143  pis.,  39  maps  in  separate  case.    $3.85.    Contains: 

♦Mount  Rainier  Forest  Reserve,  Washington,  by  F.  O.  Plummer,  pp.  81-143,  Pis.  33-^ 
♦Olympic  Forest  Reserve,  Washington,  from  field  notes  by  Arthur  Dod^wvU  and  T.  F. 
Rlxon,  pp.  145-208,  Pis.  51-70. 

♦Cascade  Range  Forest  Reserve,  Oregon,  from  T.  28  S.  to  T.  37  8.,  inclusive,  together  with 
the  Ashland  Forest  Reserve  and  adjacent  forest  regions  from  T.  28  S.  to  T.  41  S.,  inelasive, 
and  from  R.  2  W.  to  R.  14  £.,  Willamette  meridian,  inclusive,  by  J.  B.  T^eiberg,  pp.  aa^-4lfi» 
Pis.  71-84.   Contains  descriptions  of  many  of  the  streams  flowing  through  the  forest  i 
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Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  ia  divided  into  small  quadrangles,  bounded  by  certain  meridians  and 
parallels,  and  these  quadrangles,  which  nimiber  several  thousand,  are  separately 
surveyed  and  mapped.'  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadnngle.  Each  folio  includes  maps  showing  the  topography, 
geology,  undergroimd  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  ^e  hills  and 
valleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  undergroimd.  The 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  commercially 
valuable.  The  artesian-water  map  shows  the  depth  to  undergroimd-water  hoiizcms. 
Economic-geology  and  artesian-water  maps  are  included  in  folios  ijf  the  conditions  in 
the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest  to 
students  of  geography  and  geology  and  are  valuable  as  guides  in  the  development  and 
utilization  of  mineral  resources. 

The  folios  nimnbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  nimtibers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire 
in  the  Geological  Survey  Building  May  18,  1913,  the  stock  of  geologic  folios 
was  more  or  less  damaged  by  fire  and  water,  but  the  folios  are  usable  and  are 
sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale  orders. 
This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints),  also  the 
library  edition  of  folio  186.  The  library  edition  of  folios  185, 187,  and  higher  numbers 
Bells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually  large 
amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio  185  and  higher 
numbers  sells  for  50  cents  a  copy  except  folio  193,  which  sells  for  75  cents  a  copy.  If 
34  folios  selling  at  25  cents  each  (or  their  equivalent  in  higher-priced  folios)  are  ordered 
at  one  time  a  discoimt  of  40  per  cent  is  allowed;  $5.10  is  the  minimum  amoimt  ac- 
cepted at  this  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folios 
in  the  following  list  contain  also  brief  discussions  of  the  underground  waters  in  connec- 
Uon  with  the  economic  resources  of  the  areas  and  more  or  less  information  concerning 
the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

♦45.  Boise,  Idaho. 

Describes  geography  and  geology,  cold  springs  and  cold  artesian  waters,  and  hot  springs  and 
hot  artesian  waters. 

103.  Nampa,  Idaho-Oregon.    5c. 

DesGTlbes  the  relief,  drainage,  climate,  and  vegetation  of  the  area;  discosses  the  geolo^io  history 
and  geologic  formations,  and,  under  '<  Economic  geology,''  the  surtEiee  waters  available  for  irri- 
gation, the  springs  and  shallow  wells,  and  the  artesian  wells;  indicates  areas  of  possible  artesian 
flow. 

1  Index  maps  showing  areas  in  the  North  Pacific  slope  basins  covered  by  topographic  maps  and  by 
geologic  foUoi  wHI  be  mailed  on  receipt  of  request  addressed  to  the  Director,  U.  S.  Geological  Survey, 
Washington,  D.  C. 
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104.  SOver  City,  Idaho.    5c. 

Describes  the  relief,  drainage,  climate,  Tegetation,  and  culture  of  the  Silver  aty  (juadzu^: 
discusses  the  geologic  history  and  the  geologic  formations,  and,  under  '<  Economic  geology/' 
the  surfoce  waters  available  for  Irrigation  or  water-power  development,  warm  springs,  aod  art^ 
^lan  wells;  notes  possible  chances  for  artesian  waters;  gives  records  of  wells  near  Ent^prise  sod 
Gufley;  see  also  Water-Supply  Fvpeit  78. 

*139.  Snoqualmie,  Washington. 

Describes  the  relief  and  drainage  of  an  area  including  portions  of  Kittitas,  Yakima,  Fleroe, 
and  King  counties;  the  statlgraphic,  structural,  and  historical  geology,  and,  under  "EcoDomie 
geology,"  includes  a  brief  paragraph  on  the  utilization  of  the  water  supply. 

MISCELLANEOUS   REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  country.  Notable  among  those  pertain- 
ing to  the  northern  Pacific  coast  drainage  basins  are  the  reports  of 
the  commissioner  of  conservation  of  the  State  of  Montana;  the  State 
land  commission;  the  State  engineer  of  Idaho;  the  Bureau  of  IndiK- 
try,  Agriculture,  and  Irrigation  of  Nevada;  the  State  engineers  of 
Nevada,  Oregon,  Utah,  and  Washington;  the  annual  reports  of  the 
United  States  Reclamation  Service;  and  the  reports  of  the  Chief 
of  Engineers,  U.  S.  Army.  The  following  reports  deserve  special 
mention: 

The  Oregon  system  of  water  titles,  by  John  H.  Lewis:-  Or^on  State  Engmeer 
BulL  2,  1912. 

State  and  National  water  laws,  with  a  detailed  statement  of  the  Or^on  6>'stem 
of  water  titles,  by  John  H.  Lewis,  with  a  discussion  by  Clarence  T.  Johnston  and 
L.  J.  Le  Conte:  Am.  Soc.  Civil  Eng.  Trans.,  vol.  76,  pp.  637-758, 1913. 

Report  of  the  commission  on  conservation  [State  of  Montana]  on  bills  relating 
to  public  lands,  water  rights,  and  the  protection  and  preservation  of  the  foresta: 
Helena,  1911;  also  report  of  the  governor  of  the  State  of  Montana  on  the  same  subject. 

How  to  appropriate  the  public  waters  of  the  State  of  Nevada,  compiled  by  W.  M. 
Kearney,  State  engineer,  1911. 

Requirements  and  regulations,  including  suggestions  and  instructions  in  relation 
to  the  appropriation,  use,  and  measurement  of  water  in  the  State  of  Nevada:  State 
engineer  of  Nevada,  1912. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  Norcroes:  Nevada  Bur.  of  IndiB- 
try,  Agr.,  and  Irr.  Bull.  8,  1913. 

The  water  resources  of  Washington:  Potable  and  mineral  water,  by  H.  G.  Byere; 
artesian  water,  by  C.  A.  Ruddy;  water  power,  by  R.  E.  Heine:  Washington  Ged. 
Survey  Ann.  Rept.  for  1901,  vol.  1,  pt.  5,  1902. 

Preliminary  report  on  the  Quincy  Valley  irrigation  project,  by  Henry  Landes 
and  others:  Washington  Geol.  Survey  Bull.  14,  1912. 

Biennial  Report  of  the  State  Commissioner  of  Arid  Lands  [Washington],  1895-96 
and  1897-98. 

The  irrigated  lands  of  the  State  of  Washington,  by  George  M.  Allen,  deputy  com- 
missioner: State  Bureau  of  Statistics  and  Immigration,  1910. 

Irrigation  laws  of  the  State  of  Wyoming,  prepared  for  publication  in  the  office  d 
the  State  engineer,  1909. 
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IN^rBEBST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investi- 
gations:   

WATB&-(nrpPLY  PAFSB8. 

♦1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    66  pp.,  9  pla. 

Describes  pumps  and  motive  powers,  windmills,  water  wheels,  and  varioos  kinds  of  engines; 
also  storage  reservoirs  to  retain  pumped  water  until  needed  for  irrigation. 

*3.  Sewage  irrigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pis.    (See  Water-Supply 
Paper  22.)    10c. 

Discusses  methods  of  sewage  disposal  by  intermittent  flltratioo  and  by  irrigatloD;  describes 
utilisation  of  sewage  in  Germany,  England,  and  France,  and  sewage  purUksotiao  in  the  United 
States. 

♦8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  summer  of  1806  in  the  vicinity  of 
Garden,  Kans.;  describes  instruments  and  methods  and  draws  oonchisJons. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood, 
1898.    91pp.,  1  pi. 

Discusses  efficiency  of  pumps  and  water  lifts  of  various  types. 

♦20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  of  wind  wheels,  compares  wheels  of  several  types,  and 
disoussss  results. 

♦22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sum^  of  Water-Supply  Paper  3;  discusses  pollution  of  certain  streams,  experi- 
ments on  purification  of  factory  wastes  in  Massachusetts,  value  of  commercial  fertUieers,  and 
describes  American  sewage-disposal  plants  by  States;  contains  bibliography  of  pubUoations 
relating  to  sewage  utilization  and  disposal. 

♦41.  The  windmill,  its  efficiency  and  economic  use,  Part  I,  by  E.  C.  Murphy.    1901. 
72  pp.,  14  pis.     5c. 

♦42.  The  windmill,  its  efficiency  and  economic  use.  Part  II,  by  E.  C.  Murphy.    1901. 
75  pp.  (73-147),  2  pis.,  (15-16).     10c. 

Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  of  various  tjrpes 

♦43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c. 

♦56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901-2.    See  also  Nos.  M,  94,  and  96. 

♦64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow  and  compares  results  obtained  with  the  different  instruments  and  methods;  describes 
also  experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second, 
enlarged,  edition  published  as  Watei^Supply  Paper  96. 

XXXIU 
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*67.  The  motioDB  of  underg;round  waters,  by  C.  S.  Slichter.  1902.  106  pp.,  8  pis. 
15c. 

Discusses  origin,  depth,  and  amount  of  ground  waters;  permeability  of  rocks  and  porodtr 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  water;  surface  and  deep  sooes  of  flov, 
and  recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  iDd 
position  of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  well;  deser&M 
artesian  wells  at  Savannah,  Oa. 

72.  Sewage  poUutioii  in  the  metropolitan  area  near  New  York  City  and  ita  efifect  on 
inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 
Defines  ''normal"  and  ''polluted"  waters  and  discusses  the  damage  resulting  from  poUatiaii. 

*80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  givesralnfill, 
run-off,  and  evaporation  formulas;  dtecusses  effects  of  forests  oo  rainfall  and  run-cA. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  wiUi 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.  25c.  [Requests  for  this  paper  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains,  in  addition  to  an  account  of  the  organization  of  the  hydrographic  [water-resources] 
branch  of  the  United  States  Geological  Survey  and  the  reports  of  the  conference,  the  foUovii^ 
papers  of  more  or  less  general  interest: 

Limiti  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  ICorris  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wisner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippinoott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C,  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 
Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream  flow  bycumot 
meters.    See  also  No.  95. 

*95.  Accuracy  of  stream  measurements  (second,  enlarged  edition),  by  £.  C.  Murphy. 
1904.     169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  dtdni 
from  diflerent  instruments  and  methods.    See  also  No.  94. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explahis  the  legal  principles  under  which  antipollution  statutes  become  operative,  qnoUi 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  tbi 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicated  by 
its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  undergrouod 
water,  by  Charles  S.  Slichter. 

The  California  or  ''stovepipe"  method  of  well  construction,  by  Charles  S.  Slichter. 

Approximate  methods  ot  measuring  the  yield  of  flowing  w«Us,  by  Charles  S.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  f^om  vertical  weU  casings,  froa 
notes  furnished  by  A.  N.  Talbot. 

Experiments  relating  to  problems  of  well  contamination  at  Quitman,  Ga.,  by  8.  W.  UtCaBk 
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lid.  The  dlBposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollatloa  of  streams  by  sewage  and  by  trade  wastes,  describes 
the  manufacture  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  the 
waste.  The  second  paper  describes  briefly  the  topogr^hy,  drainage,  and  gedogy  of  the  region 
about  Marion,  Ind.,  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  pis.    25c. 

Contahis  report  on  "  Occurrence  of  underground  waters/'  by  M.  L.  Fuller*  discussing  sources 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  wat«r>bearing 
formations,  recovery  of  water  by  springs,  wells,  and  pumps,  easential  conditions  of  artesian 
flows,  and  general  conditions  affecting  ground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological. 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.    15c. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.  1905.  55  pp.  5c 
Defines  and  classifies  underground  waters,  gives  common-law  rules  relating  to  their  use,  and 
cites  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  undeiground  waters,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in  Rlo- 
Hondo,  San  Gabriel,  and  Mohave  River  valleys,  Cal.,  and  on  Long  Island,  N.  Y.,  gives  results 
of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  construction. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton, 
1905.    6\pp.,  4pls.   5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 
geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  Interest  as  follows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E.  Horton..  Discusses  eflloiflocy,  oost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  MIdiigan. 

Consduction  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  ICyron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15  c.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
U.  S.  Reclamation  Service.] 

Contains  brief  account  of  the  organization  of  the  hydrograidiic  [water^esouroes]  branch  and 
the  Reclamation  Service,  reports  of  conferences  and  committees,  circulars  of  Instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  oonferenoe  those  listed  below 
(scope  indicated  by  title)  are  of  more  or  less  general  interest: 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  enghieering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Collection  of  stream-gaging  data,  by  N.  C.  Qrover. 

Diamond-drill  methods,  by  Q.  A.  Hammond. 

ICean-velooity  and  area  curves,  by  F.  W.  Hamia. 

Importance  of  general  hydrographic  data  concerning  basins  of  streams  gaged  by  R.  E.  Horton 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  B.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leighton. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  U.  Means. 
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Cost  of  8tnAiii-g»gliig  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  K.  C.  Murphy. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  at  current-meter  gaging  stations  during  the  froMO  season,  by  F.  H.  Tfnfn^httf. 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  C.  Murphy  and  othen. 
1905.    206  pp.,  18  pis.    15c. 

Contains  a  brief  account  of  "  A  method  of  computing  oross-secUoo  area  of  waterways,"  indiiil- 
ing  formulas  for  maximum  discharge  and  area  of  cross  section. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Helton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  indicated  by  Utle. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  oohv,  ina, 
chlorides,  and  hardness  in  oonnectioo  with  the  studies  of  the  quality  of  water  in  various  pirts 
of  the  United  States. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 

(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuation  changes  due  to  rainiiall  and  evaporation,  banimeCxie 
changes,  temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  changes,  effects  o( 
settlement,  irrigation,  dams,  underground-water  developments,  and  to  indeterminate  < 


*1G0.  Undeiground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  chaige.  1906.  104 
pp.,  1  pi. 

Gives  aooount  of  work  in  1906;  lists  publioations  relating  to  ground  waters,  and  contains  the 
following  brief  reports  of  general  interest: 
Signiflcanoe  of  the  term  "artesian,''  by  Myron  L.  Fuller. 
Representation  of  wells  and  springs  on  maps,  by  Mjrron  L.  Fuller. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 
Use  of  fluorescein  in  the  study  of  underground  waters,  by  R.  B.  Dola. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  in  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  £.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  BibHographic  review  and  index  of  undeiground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  O.  Glapp,  and  B.  L.  Johnstm. 
1906.    130  pp.    15c. 
Scope  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  in vestigaticms  at 
Lynchbuig,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation;  treatment  of  slop;  sources,  character,  and  efleots  of  efllotnts  on 
streams;  discusses  flltratioo,  precipitation,  fermentation,  and  evaporation  methods  of  dispossl 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pis.    20c. 
Scope  indicated  by  title. 
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*185.  InvestigationB  on  the  purification  of  Boston  sewage,  by  C.-E.  A.  Winslow  and 
E.B.Phelps.    1906.    163  pp.    25c. 

Discusses  composition,  disposal,  purifloation,  and  treatment  of  sewages  and  tendencies  in 
sewage-disposal  practice  in  England,  Germany,  and  the  United  States;  describes  character 
of  crude  seWage  at  Boston,  removal  of  suspended  matter,  treatment  In  septic  tanks,  and  puri- 
fication in  intermittent  sand  filtration  and  coarse  material;  gives  bibliograiAiy. 

*186.  Stream  pollution  by  acid -iron  wastes,  a  report  based  on  investigations  made 
at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  pollution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  resulting  litigation;  dis- 
cusses effect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copperas  from  acid- 
iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  Utle. 

*189.  The  prevention  of  stream  i)ollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  Investigations  of  precipitation  and  sedimentation,  and  field  studies  of  amount 
and  character  of  water  used,  raw  material  and  finished  product,  and  mechanical  fUtratloo. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.  1907.  369  pp., 
2  pis. 

Scope  indicated  by  ampUfloatlon  of  title. 

*200.  Weir  experiments,  coefficients,  and  formulas  (revision  of  paper  No.  150),  by 
R.  E.  Horton.    1907.    195  pp.,  38  pis.    35c. 
Scope  indicated  by  title. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelps.    1909.    37  pp.,  1  pi.     10c. 

Describes  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
ing to  suggestions  as  to  methods  of  preventing  stream  pdhition. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putresdbility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.  1909.  91 
pp.,  1  pi.    15c. 

Scope  indicated  by  title. 

•234.  Papers  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  following  papers,  whose  scope  is  indicated  by  their  titles:  Distribution  of  rainfall 
by  Henry  Gannett;  Floods,  by  M.  O.  Leighton;  Developed  water  powers,  compiled  under  the 
direction  of  W.  M.  Steuart,  with  discussion  by  M.  O.  Leighton;  Undeveloped  water  powers,  by 
M.  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Mendenhall; 
Denudation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas,  by  H.  N.  Pftrkar. 

*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Hemuui  Stabler 
and  G.  H.  Pratt.     1909.    76  pp.     10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  bleaching 
cotton  piece  goods,  and  manufacture  of  oleomargarine,  fertiliier,  and  glue. 

286.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 
Describes  collection  of  samples,  methods  of  examination,  preparation  of  solutions,  accuracy 
of  estimates,  and  expression  of  analytical  results. 


Digitized  by 


Google 


XJXVni  SURFACE   WATER  SUPPLY,   1915,   PART  XII. 

238.  The  public  utility  of  water  powere  and  their  governmental  reflation,  by  Ren^ 
Tavemier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Diacnsses  hydraulic  power  and  Irrigation,  Frenob,  Italian,  and  Swiss  legislatloa  relative  to 
the  development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work 
of  bureau  of  hydraulics  and  agricultural  improvements  of  the  French  department  of  agrlcoltore, 
and  gives  r^sumd  of  Federal  and  State  water-power  legislation  in  the  United  States. 

*255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.     1910.    58  pp.,  17  pis.    15c. 

Discusses  rooks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  differoit 

materials;  springs  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  yield, 

relative  cost,  protection,  and  safety;  advantages  and  disadvantages  of  cisterns  and  combliiatioa 

wells  and  cisterns. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainlall;  water-bearing  rocks;  amount  of 
ground  water;  artesian  conditions;  oil  and  gas  bearing  formations;  gives  history  of  well  drilling 
in  Asia,  Europe,  and  the  United  States;  describes  in  detaU  the  various  methods  and  the  madiln- 
ery  used;  discusses  loss  of  tools  and  geologic  dlfliculties,  contamination  of  well  waters  and 
methods  of  prevention,  tests  of  capacity  and  measurement  of  depth,  and  costs  of  sinking  welh. 

*258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Mataon, 
Samuel  Sanford,  and  11.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  indicated  by  titles)  of  general  interest: 
Drainage  by  wells,  by  M.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
Pollution  of  underground  waters  in  limestone,  by  O.  C.  Matsoo, 
Protection  of  shallow  wells  in  sandy  deposits,  by  M.  L.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller. 

*315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp.,  8 
pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks 
systems  in  the  United  States,  water  consumption,  and  tjrphoid  fever;  describes  methods  of 
filtration  and  sterilization  of  water  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisonB  with  some 
earlierfloods),byA.H.Horton  and  H.J.  Jackson.  1913.  96  pp.,  22  pis.   20c. 
Although  relating  spedflcally  to  floods  in  the  Ohio  Valley,  this  report  dlaoosses  abo  the 
causes  of  floods  and  the  prevention  of  daoSage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7 
pis.    15c. 

Discusses  methods  of  measuring  the  winter  flow  of  streams. 

*345.  Oontributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

(O  A  method  of  determining  the  daily  discharge  of  rivers  of  vaiiabla  dope,  by  M.  R.  Han, 
W.  B.  Hall,  and  C.  H.  Pierce,  pp.  59-65. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  trom  rivers,  lakes,  wells,  and  springs  in  Tarioos  parts  of  the 
United  States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springi 
in  ICoctana,  brines  from  Death  Valley,  water  from  the  Gulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  Utah,  Nerada  and 
Arlxona,  and  California. 

371.  Equipment  for  ctirrent-meter  gaging  stations,  by  G.  J.  Lyon.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constraeting  gage  waUi 
shelters,  and  structures  for  making  disdiarge  measurements  and  artificial  controK 
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*375.  Contiibutioiu  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c.    Contains: 

(c)  The  rektion  of  stream  gaging  to  the  sdenoe  of  hydraulics,  by  C.  H.  Pierce  and  R.  W, 
Davenport,  pp.  77-84. 

(0  A  method  of  correcting  river  discharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  117-130. 

(0  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
C.  H.  Pierce,  pp.  131-139. 

Three  papers  presented  at  the  conference  of  engineers  of  the  watei^resouroes  branch  In 
December,  1914. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Grover,  chief 
hydraulic  engineer.    108  pp.,  7  pis.    Contains: 

(a)  The  people's  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-8. 

(c)  The  measurement  of  silt>Iaden  streams,  by  R.  C.  Pierce,  pp.  39-51. 

(if)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Iloyt,  pp.  53-59. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.    1917.    59  pp.      10c. 

A  brief  paper  published  "merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  coo- 
thiually  being  received  from  all  parts  of  the  country"  as  to  the  efficacy  of  the  divining  rod  for 
locating  underground  water. 

426.  Contributions  to  the  hydrology  of  the  United  States,  1917,  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 
♦(c)  Hydraulic  conversion  tables  and  convenient  equi\'alents,  pp.  71-94.    1917. 

ANNUAL  SEPO&TS. 

♦Fifth  Annual  Report  of  the  United  States  Geological  Siurvey,  1883-^,  J.  W.  PoweU, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

♦The  requisite  and  qualifying  ccmdltions  of  artesian  wells,  by  T.  C.  Chamberlin,  pp.  125-173, 
pi.  21.    Scope  hidicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.     1891.    2  parts.    Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.    $2. 
Contains: 
♦Irrigation  hi  India,  by  II.  M.  Wilson,  pp.  363-561,  pis.  107  to  146.  See  Water-Supply  Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  ♦Pt.  Ill,  Irriga- 
tion, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

♦American  irrigation  engineering,  by  H.  M.  WQson,  pp.  101-349,  pis.  Ill  to  14G.  Discusses 
the  economical  aspects  of  irrigatioo,  alkaline  drainage,  silt,  and  sedimentation;  gives  brief 
history  of  legislation;  describes  perennial  canals  in  Idaho,  Califoniia,  Wyoming,  and  Arizona; 
discusses  water  storage  at  reservoirs  of  the  CaUfomia  and  other  projects,  subsurfsoe  soured  of 
supply*  pumping,  and  subirrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  ♦Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

♦The  potable  waters  of  eastern  United  States,  by  W  J  If  cQee,  pp.  1-47.  Discusses  cistern 
water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

♦Natural  mineral  waters  of  the  United  States,  by  A.  C.  Pealc,  pp.  49-88,  pis.  3  and  4.  Dis- 
cusses the  orighi  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilizatioo 
of  mineral  waters;  gives  a  list  of  American  mineral-spring  resorts;  contains  also  some  analyses. 
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Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vols, 
and  separate  case  for  maps  with  Pt.  V.  *Ft.  II,  Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

^Principles  and  oandlttons  of  the  movements  of  ground  water,  by  F.  H.  King,  pp.  69-2M,  pis. 
6  to  IG.  Discusses  the  amount  of  waters  stored  in  sandstone,  in  soil,  and  in  other  rocks,  and  the 
depth  to  which  ground  water  penetrates;  gravitatiooal,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  conflguration  of  the  ground-water  surface;  gives  the  results  of  experi- 
mental investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  through 
sand,  sandstones,  and  sflts;  discusses  results  obtafaied  by  other  investigators,  and  sunmiarixes 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of 
rivers,  rate  of  filtration  through  soil,  interference  of  wells,  etc. 

^Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  8.  Sllchter,  pp.  29S-384,  pL 
17.    Scope  indicated  by  title. 

PROFBSSZOITAL  PAPI&8. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    35c. 

Describes  the  topogn4>hy,  geology,  drainage,  forests,  climate,  and  populatJoo,  and  transporta- 
tion facilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power  develop- 
ment to  erosion  and  denudation,  and  the  nature,  effects,  and  reinedies  of  eroskm;  gives  details 
of  conditions  in  Holston,  NoUd^cky,  French  Broad,  Little  Tennessee,  and  Hlwassee  River 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  sjrstem,  Chatta- 
hoochee, Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monongahela  rivers. 

86.  The  transportation  of  debris  by  running  water,  by  G.  K.  Gilbat,  based  on  experi- 
ments made  with  the  assistance  of  E.  C.  Murphy.    1914.    263  pp.,  3  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  specially  equipped  laboratory  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  *'  the  laws  which  control  the  move- 
ment of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  the  stream 
slope  and  discharge  and  to  the  degree  of  comminution  of  the  debris." 

105.  Hydraulic-mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp.,  34 
pis.    1917.    50c. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Survey  in 
response  to  a  memorial  from  the  California  Miners'  Association  asking  that  a  particular  study  be 
made  of  portions  of  the  Sacramento  and  San  Joaqufai  valleys  affected  by  detritus  from  torrential 
streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject,  traces 
the  phjrsical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  shnflar  efltets 
which  certain  other  industries  induce  through  stimulatkm  of  the  erosion  of  the  soU,  and  the  Influ- 
ence of  the  restriction  of  the  area  of  inundation  by  the  constmetion  of  levees.  Suggests  coopera- 
tion by  several  interests  for  the  control  of  the  streams  now  carryfaig  heavy  loads  of  debris. 

BXJIXETZVB. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  far  as 
available. 

*319.  Siunmary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Full^. 
1908.    44  pp.,  7  pis.     10c. 

Describes  underground  reservoirs,  the  sources  of  ground  waters,  the  confining  a^mts,  the 
pr&nary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  UMUmb  of 
artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  proper- 
ties of  natural  waters;  gives  a  classffloattnn  of  waters  based  on  property  values  and  reactlaff 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  tfa* 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formattons,  silloa  la 
river  water,  and  the  character  of  the  water  of  the  UisstesippI  and  the  Great  Lakes  and  St  1 
renoe  River  as  indicated  by  chemical  analyses. 
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[A'Axmnal  Reports;  M*  Monograph;  B- Bulletin;  P- Professional  Paper;  W— Water-Supply  Fapcr, 

O  F-  Geologic  folio.] 

Arteaian  waters:  Essential  conditions A  5;  B  319;  W  67, 114 

BibUographies  > W  119, 120, 163 

Chemical  analyses:  *  Methods  and  interpretation W  151,  236,  259,  274,  364;  B  479 

Conservation W  234,  400a 

Conversion  Tables W  425c 

Debris  reports P  86, 105 

Denudation P  72 

Divining  rod W  416 

Engineering  methods P86;  Wl,  3,  8, 

20, 41, 42, 43,  56,  64,  94, 95, 110,  143,  150,  180, 187 
200, 257, 337, 345e,  375c,  375c,  375/  400c,400(f,  425c 

Floods W  96, 147, 162,334 

Idaho:  Profile  surveys W  44,  346,  347,  420 

Quality  of  waters W  274 

Surface  waters A  12  ii,  13  iii,  19  v;  B  199;  W  53,  54,  93,  162;  G  F  103 

Underground  waters B  199,298;  W  53,  54,  78;  GF  45, 103, 104 

India:  Irrigation A  12  ii;  W  87 

Ice  measurements W 187. 337 

Irrigation, general A  lOii,  11  ii,  12 ii,  13 iii,  16ii;  W20,  22,  41,  42,  87 

Legal  aspects:  Surface  waters W 103, 152,  238 

Undeiground  waters W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Lists B  32;  W  114 

Montana:  Profile  surveys W  44,  346 

Quality  of  Waters 364 

Surface  waters A  19  v,  20  v 

Underground  waters B  298 

Motions  of  ground  waters A  19  ii;  B  319;  W  67,  110,  140 

Nevada:  Undeiground  waters B  298 

Oregon:  Profile  surveys W44,  348,  349,  377,  378,  379 

Quality  of  waters W  274,  363 

Surface  waters A  21  v;  W  93,  96,  344,  363,  370 

Underground  waters B  252,  298;  W  78;  G  F  103 

Pollution:  By  industrial  wastes W  179, 186, 189, 226, 235 

By  sewage W  72,  194 

Laws  forbidding W  103,  152 

Indices  of W  160 

River  profiles.    See  names  of  S  tales . 

Sanitation;  quality  of  waters;  pollution;  sewage  irrigation W  3,  22, 

72, 103, 110, 113, 114, 145, 152, 160, 179, 185, 
186, 189, 194, 226,  229,  235,  236,  255,  258,  315 

1  SCany  of  the  reports  contain  brief  subject  bibliographies.    See  abstracts. 

t  Many  analyses  of  river  ,8prlng,  and  well  waters  are  scattered  through  publications,  as  noted  in  abstracts. 
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Sewage  diupoeal and  purification W3,  22,  72, 113, 186, 194,229 

Underground  waters:  Legal  aspects. W 122 

Methods  of  utilization W  114,  255,  257 

Pollution W 110, 145, 160, 258 

Washington:  Profile  surveys W  44,  346,  366,  368,  369,  376,  377, 419 

Quality  of  waters Will,  339, 364 

Surface  waters..  A  19  v,  21  v;  W  55, 93,  111,  118. 253, 313, 339, 369;  G  F 139 

Underground  waters B  298;  W  4,  55,  111,  118,  316,  425«;  G  F  139 

Windmill  papers Wl,  8.  20,41,42 

Wyoming:  Undeiground  waters B  298 
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Page. 

Agency  Creek,  Mont x 

Ahtanum  Greek,  Wash xn,xin 

Ahtannm  Creek,  North  Fork,  Wash  xn 
Ahtannm  Creek,  South  Fork,  Wash     xiu 

Alkali  Creek,  Idaho xv 

Allen  ditch,  Oreg xix 

American  Baver,  Wash xn 

Antelope  Creek,  Idaho xiv 

Anthony  Creek,  Oreg xvin 

Applegate  River,  Oreg xxrv 

Applegate  River,  Little,  Oreg xxiv 

Applegate    River,     Little,     East 

Fork,  Oreg :...    xxnr 

Applegate    River,    Little,    West 

Fork,  Oreg xxiv 

Arnold  canal,  Oreg xx 

Ashland  Creek,  Oreg xxiv 

Asotin  Creek,  Wash xvm 

Baker  Lake,  Wash vm 

Baker  River,  Wash vm 

Baldock  Slough,  Oreg xvii 

Bear  Creek  (tributary  to  Rogue 

River),  Oreg xxiv 

Bear  Creek  (tributary  to  Wallowa 

River)  Oreg xvm 

Beitle  ditch,  Oreg xix 

Bennett  Creek,  Idaho xv 

Big  Bend  ditch,  Oreg xvni 

Big  BliUrkfoot  River,  Mont ix 

Big  Cottonwood  Creek,  Idaho xv 

Big  Creek  (t^butary  to  Pahsimeroi 

River),  Idaho xvm 

Big  Oeek  (tributary  to  Powder 

River),  Oreg xvm 

Big  Creek  (tributary  to  Yakima 

River),  Wash xii 

Big  Knife  Creek,  Mont x 

Big  Lost  River,  Idaho xiv 

Big  Marsh  Creek,  Oreg xx 

Big  Muddy  River,  Wash xxi 

Big  Wood  River,  Idaho xv 

Big  Wood  Slough,  Idaho xv 

Birch  Creek  (tributary  to  Big  Lost 

River),  Idaho xiv 

Birch  Creek  (tributary  to  Goose 

Creek),  Idaho xiv 


Page. 
Birch  Creek  (tributary  to  Portneuf 

River),  Idaho xiv 

Bird's  Nest  ditch,  Nev xv 

Bitterroot  River,  Little,  Mont ix,  x 

Bitterroot  River,  Mont ix 

Bitterroot  River,  East  Fork,  Mont.  ix 

Bitterroot  River,  West  Fork,  Mont.  ix 

Blackfoot-Marsh  reservoir,  Idaho. .  xiv 

Blackfoot  River,  Idaho xiv 

Blackfoot  River,  Big,  Mont ix 

Blackfoot  River,  Little,  Idaho xiv 

Blackfoot  River,  Little,  Mont ix 

Blodgett  Oeek,  Mont x 

Boar's   Nest  ditches.    East    and 

West,  Nev xv 

Boise  River,  Idaho xvi 

Boise  River,  South  Fork,  Idaho. . .  xvi 

Breitenbush  Creek,  Oreg xxii 

Brownell  ditch,  Oreg xix 

Bruneau  River,  Idaho,  Nev xv,  xvi 

Bruneau  River,  East  Fork,  Idaho,  xvi 

Buckaroo  ditch,  Idaho xvi 

Buffalo  River,  Wyo xiii 

Bull  Rim  River,  Oreg xxii 

Biilly  Creek,  Oreg xvii 

Bumping  Lake,  Wash xii 

Bumping  River,  Wash xii 

Burnt  River,  Or^ xvii 

Burnt  River,  Middle  Fork,  Oreg. .  xvii 

Burnt  River,  North  Fork,  Oreg . . .  xvii 

Burnt  River,  South  Fork,  Oreg. . .  xvii 

Butte  Creek,  Little,  Oreg xxin 

Butte  Creek,  Little,  North  Fork, 

Oreg xxni 

Butte  Creek,  Little,  South  Fork, 

Oreg xxm 

Butte  Creek,  South  Fork,  Oreg. . . .  xxiii 

Cable  Creek,  Oreg xix 

Cabin  Creek,  Wash xii 

Calapooya  Creek,  Oreg xxiv 

Callahan  Creek,  Mont ix 

Camas  Creek  (tributary  to  Big  Lost 

River),  Idaho xiv 

Camas   Creek   (tributary   to   Big 

Wood  River),  Idaho xv 

Camas  Creek,  Little,  Idaho xvi 

XLIII 


Digitized  by 


Google 


XLIV 


INDEX   OF  STREAMS. 


Page. 

Camas  Creek,  Oreg xix 

Cameron  ditch,  Oreg xxiv 

Camp  Creek,  Oreg xvn 

Canyon  Creek,  Oreg xxi 

Canyon  Creek,  Wash vni 

Canyon  Creek,  Little,  Idaho xv 

Carbon  River,  Wash vn 

Cascade  canal.  Wash xn 

Cascade  River,  Wash vm 

Cassia  Creek,  Idaho xiv 

Castle  Creek,  Idaho xvi 

Catherine  Creek,  Or^ xvm 

Cedar  Creek  (tributary  to  Big  Lost 

River),  Idaho xiv 

Cedar  Creek  (tributary  to  Salmon 

Falls  Creek),  Idaho xv 

Cedar  River,  Wash vm 

Central  Oregon  canal,  Oreg xx 

Charles  Lisle  ditch,  Oreg xix 

Chehalis  River,  Wash vn 

Chelan  Lake,  Wash xi 

Chelan  River,  Wash xi 

Cherry  Creek,  Idaho xvi 

Chewack  Creek,  Wash xi 

Chiwaukum  Creek,  Wash xr 

Chiwawa  Creek,  Wash xi 

Cispus  River,  Wash xxiii 

Clackamas  River,  Oreg xxni 

Clackamas  River,  Oak  Grove  Fork, 

Oreg xxin 

Clark  Fork,  Idaho,  Mont.,  Wash...  ix 
Clear    Creek    (tributary    to    Raft 

River),  Idaho xiv 

Clear   Creek    (tributary   to   Sauk 

River),  Wash vra 

Clear  Fork,  Sandy  River,  Oreg. . .  xxn 

Clear  Fork,  Wash xxm 

Clearwater  River,  Idaho xvni,  xix 

Clearwater    River,    South    Fork, 

Idaho XIX 

Cle  Elimi  Lake,  Wash xn 

Cle  Elum  River,  Wash xn 

Cle  Elum  River,  North  Fork,  Wash .  xir 

Coal  Creek,  Wash xxiii 

Coast  Fork  of  Willamette  River, 

Oreg XXII 

Coeur  d'Alene  Lake,  Idaho x 

Coeur  d  * Alene  River,  Idaho x 

Coeur  d'Alene  River,  Little  North 

Fork,  Idaho x 

Coeur  d'Alene  River,  North  Fork, 

Idaho X 

Cold  Springs  Creek,  Idaho xv 


Pagei 

Columbia  River,  Oreg. ,  Wash ix 

Columbia  Southern  canal,  Oreg....  xx 

Company  ditch,  Oreg xvm 

Congdon  canal,  Wash xn 

Cottonwood  Creek,  Idaho xvi 

Cottonwood  Creek,  Big,  Idaho xv 

Cow  Creek  (tributary  to  Jordan 

Creek),  Oreg xvi 

Cow  Creek  (tributary  to  Umpqua 

River),  Oreg xxnr 

Cow  Creek   (tributary  to  Willow 

Creek),  Oreg xvn 

Cow  Creek  (tributary  to  Palouse 

River),  Wash xix 

Cowlitz  River,  Wash xxm 

Crab  Creek,  Wash xi 

Crane  Creek,  Idaho xvn 

Crane  ditch.  Lisle  and,  Oreg xix 

Crescent  Creek,  Oreg xx 

Crooked  River,  Oreg xx 

Crow  Creek,  Mont x 

Daly  Creek,  Oreg xvm 

Dayville  ditch,  Oreg xix 

Deadwood  Creek,  Idaho xvi 

Deschutes  River,  Oreg xx 

Deschutes  River,  East  Fork,  Oreg.  xx 

Devil  Creek,  Idaho xv 

Doeewallips  River,  Wash vn 

Dry  Creek  (tributary  to  Big  Wood 

River),  Idaho xv 

Dry    Creek    (tributary   to    Snake 

River),  Idaho xv 

Dry  Creek  (tributary  to  Mission 

Creek),  Mont x 

Duckabush  River,  Wash vn 

Dimgeness  River,  Wash vn 

Eagle  Creek,  Oreg xvm 

Eagle  Creek,  West  Fork,  Oreg xvm 

East  Boar's  Nest  ditch,  Nev xv 

East  Finley  Creek,  Mont x 

East  Fork.  <See  name  of  main  stream. 
East  Fork  Irrigation  District  canal, 

Oreg XXI 

Eightmile  Creek,  Idaho xvm 

Ellensburg  Water  Co.  's  canal, Wash .  xn 

Elliot  ditch,  Or^ xx 

Elwha  River,  Wash vn 

Entiat  River,  Wash xi 

Eugene  power  canal,  Or^ xxn 

Evans  Creek,  Oreg xxiv 

Fall  Creek,  Oreg xxn 

Fall  River,  Idalio xiv 

Fall  River,  Or^ xx 
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Page. 

Falls  Creek,  Mont x 

Fanners'  canal,  Malheur,  Oreg xvi 

Farmers'  and  Citizens'  ditch,  Oreg.  xviu 

Farmers'  mill  ditch,  Oreg xix 

Finley  Creek,  Mont x 

Finley  Creek,  East,  Mont x 

First  Creek,  Oreg xxi 

Flathead  Lake,  Mont ix 

Flathead  Kiver,  Mont ix 

Flathead    Kiver,    Middle    Fork, 

Mont IX 

Flathead  Biver,  South  Fork,  Mont.  ix 

Fort  Hall  lower  canal,  Idaho xnr 

Fort  Hall  upper  canal,  Idaho xnr 

Foss  Biver,  Wash vm 

Foes  Biver,  East  Fork,  Wash: vm 

Fowler  canal.  Wash xn 

Gellerman  &  Frohman  ditch,  Oreg.  xvn 

George  Dunn  ditch,  Oreg xxiv 

Glacier  Creek,  Wash xxin 

Gleed  Canal,  Wash.  See  Naches 
Canal  Co.  canal. 

Goldbuig  Creek,  Idaho xvm 

Goodrich  Creek,  Oreg xvii 

Goose  Creek,  Idaho xiv 

Goose  Creek,  Oreg xvm 

Grande  Bonde  Biver,  Oreg. ,  Wash,  xvm 

Grandview  canal,  Idaho xvi 

Granger  ditch,  Oreg xvm 

Grave  Creek,  Oreg xxiv 

Green  Biver,  Wash .'. . .  vm 

Greenwater  Biver,  Wash vm 

Grimes  Creek,  Idaho xvi 

Hagar  Creek,  Wash xxra 

Hagar  Creek,  North  Fork,  Wash. .  xxm 

Hall  Creek ,  Wash x 

Hangman  Creek,  Wash.  See  Latah 
Creek. 

Harrell  ditch,  Nev xv 

Harris  Creek,  Idaho xvn 

Hay  Creek,  Oreg xxi 

Henrietta  mill  ditch,  Oreg xix 

Henrys  Fork,  Idaho xm,  xiv 

Hermiston  ditch,  Oreg.    See  Max- 
well Land  A  Irrigation  Co.  ditch. 

High  Line  ditch,  Nev xv 

Hinckle  ditch,  Oreg.   See  Western 
Land  A  Irrigation  Co.  ditch. 

Hood  Biver,  Oreg xxi 

Hood  Biver,  East  Fork,  Oreg xxi 

Hood  Biver,  West  Fork,  Oreg xxi 

Hope  mill  ditch,  Oreg xvn 

Hurricane  Creek,  Oreg xvin 
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Icicle  Creek,  Wash xi 

Idcdio  canal,  Idaho xiv 

Indian  ditch,  Mont x 

Island  ditch,  Nev xv 

Jack  Creek,  Nev xvi 

Jack  Creek,  Oreg xxi 

Jackson  Lake,  Wyo xra 

Jakes  Creek,  Nev xv 

** J.  H."  ditch,  Oreg xvn 

Jocko  Biver,  Mont x 

Jocko  Biver,  Middle  Fork,  Mont. .  x 

Jocko  Biver,  North  Fork,  Mont x 

Jocko  Biver,  South  Fork,  Mont —  x 

John  Day  Biver,  Oreg xix 

John  Day  Biver,  South  Fork ,  Oreg .  xix 
Johnson  Creek  (tributary  to  Cow- 

Utz  Biver),  Wash xxm 

Johnson  Creek  (tributary  to  Okano- 
gan Biver),  Wash XI 

Jordan  Creek,  Oreg xvi 

Kachess  Lake,  Wash .*.  xii 

Kachees  Biver,  Wash xn 

Kalama  Biver,  Wash xxm 

Kalawa  Biver,  Wash vn 

Keechelus  Lake,  Wash xi 

Kennewick  canal,  Wash xm 

Kettle  Biver,  Wash x 

King  Hill  Creek,  Idaho xv 

Kiona  canal,  Wash xm 

Kittitas  canal.  West,  Wash xn 

Klickitat  Biver,  Wash xxi 

Klickitat  Biver,  Little,  Wash xxi 

Klickitat  Biver,  West  Fork,  Wash,  xxi 

Knife  Creek,  Big,  Mont x 

Kootenai  Biver,  Idaho-Mont ix 

Lake.  See  significant  rurmei. 
Lake  Creek  (tributary  to  Salmon 

Biver),  Idaho xvm 

Lake  Creek  (tributary  to  Metolius 

Biver),  Oreg xxi 

Lake  Creek  (tributary  to  Cowlitz 

Biver),  Wash xxm 

Lake  Fork  of  Payette  Biver,  Idaho,  xvn 

Lake  McDonald  outlet,  Mont ix 

Lake  Milner,  Idaho xm 

Latah  Creek,  Wash xi 

Latah  Creek,  North  Fork,  Wash. . .  xi 

Latourell  Creek,  Oreg xxi 

Lee-Polly  ditch,  Oreg xvn 

Lewis  Creek,  Oreg xx 

Lewis  Biver,  Wash xxm 

Lisle  <&  Crane  ditch,  Oreg xix 

Lisle  ditch ,  Charles,  Oreg xix 


Digitized  by 


Google 


XLVI 


INDEX   OF  STREAMS. 


Page. 

Little  Applegate  River,  Oreg xxrv 

Little  Applegate  Biver,  East  Fork, 

Or^ xxrvr 

Little  Applegate  River,  West  Fork, 

Oreg XXIV 

Little  Bitterroot  Biver,  Mont ix 

Little  Blackfoot  River  and  ditch, 

Mont IX 

Little  Blackfoot  Biver,  Idaho xiv 

Little  Butte  Creek,  Oreg xxm 

Little  Butte  Creek,  North  Fork, 

Oreg xxm 

Little  Butte  Creek,  South  Fork, 

Oreg xxra 

Little  Camas  Creek,  Idaho xvi 

Little  Canyon  Creek,  Idaho. xv 

Little  Creek,  Oreg xvm 

Little  Klickitat  River,  Wash. xxi 

Little  Lost  River,  Idaho. xiv 

Little  North  Fork  of  Coeur  d' Alene 

River,  Idaho x 

Little  Sandy  flume,  Oreg xxn 

Little  Sandy  River,  Oreg xxii 

Little  Spokane  River,  Wash xi 

Little  White  Salmon  River,  Wash,  xxi 

Little  Wood  River,  Idaho xv 

Lochsa  Biver,  Idaho xix 

Ldo  Creek  (tributary  to  Clearwater 

River),  Idaho xix 

Lolo  Creek  (tributary  to  Bitterroot 

River),  Mont ix 

Lost  Creek,  Idaho xvn 

Lost  Creek,  Oreg xxn 

Lostine  River,  Oreg xvm 

Lost  River,  Big,  Idaho xiv 

Lost  River,  Little,  Idaho xiv 

Louse  Creek,  Idaho xvi 

Lower  Vineyard  ditch.  Nev xv 

Lower  Yakima  canal,  Wash xm 

Luckiamute  Biver,  Oreg. xxn 

Luse  canal,  Oreg xxiv 

Malheur  Farmers'  canal,  Oreg x vii 

Malheur  River,  Oreg xvi 

Malheur  River,  North  Fork,  Oreg. .  xvi 

Malheur  River,  South  Fork,  Oreg.  xvi 

Manastash  Creek,  Wash xn 

Mann  Creek,  Idaho xvn 

Marble  Creek,  Oreg xvn 

Marion  Fork  of  Santiam  River, 

Oreg xxn 

Marsh  Creek,  Big,  Oreg xx 

Marys  Creek,  Idaho,  Nev xvi 

Maxwell  ditdi,  Oreg xix 


Maxwell   Land   A   Irrigation   Co. 

ditch,  Oreg xix 

McAllister's      ditch,      Oreg.    See 

SquawCreek xx 

McDonald  Lake  outlet,  Mcmt n 

McKay  Creek  (tributary  to  Crooked 

River),  Oreg xx 

McKay  Creek  (tributary  to  Uma- 
tilla River),  Oreg xix 

McKenzie  River,  Oreg. xxn 

McLaughlin  ditch,  Oreg xvn 

McMullen  Creek,  Idaho xv 

Meadow  Creek,  Idaho xiv 

Methow  River,  Wash xi 

Metolius  River,  Oreg xx,  xxi 

Middle  Fork.    See  name  of  main 
stream. 

Middle  Santiam  River,  Oreg xxn 

Mill    Creek    (tributary    to     De- 
schutes River),    Oreg XXI 

Mill  Creek  (tributary  to  Goodrich 

Creek),  Oreg xvn 

Mill  Creek  (tributary  to  Orande 

Ronde),  Oreg xvm 

Mill   Creek  (tributary  to   Rogue 

River),  Oreg xxra 

Mill  Creek  (tributary  to  Umpqua 

River),  Oreg xxiv 

Mill  Creek,  Wash xnt 

Miller  Creek,  Idaho xvn 

Miller  Creek,  Wash vra 

Miller  Creek,  West  Fork,  Wash. ...  vm 

Minam  River,  Oreg xvm 

Milner  Lake,  Idaho xm 

Minidoka  canals,  North  and  South 

Sides,  Idaho xir 

Mission  Creek,  Mont x 

Molalla  River,  Oreg xxra 

Monroe  Creek,  Idaho xvn 

Moore  Creek,  Idaho xvi 

Moses  Lake,  Wash xi 

Moyie  River,  Idaho ix 

Moxee  Co. 's  canal.  Wash xn 

Mud  Creek,  Mont x 

Muddy  River,  Wash xxra 

Muddy  River,  Big,  Wash xn 

Naches     Avenue     Union    canal, 

Wash xn 

Naches  Canal  Co.'s  canal,  Wspsh  . .  xn 

Naches-Cowiche  canal,  Wash xn 

Naches  River,  Wash xn 

Nason  Creek,  Wash xi 

Nehalem  River,  Oreg xxiv 
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Neil  Creek,  Greg xxiv 

Nespelem  River,  Wash xi 

Nevada  ditch,  Greg xvn 

New  Reservation  canal,  Wash xm 

Nisqually  River,  Wash vq 

Nooksack  River,  Wash ix 

Nooksack    River,    Middle    Fork, 

Wash IX 

Nooksack  River,North  Fork,  Wash.  ix 

North  canal,  Oreg ., . .  xx 

North  Fork.    Su  name  of  main 
stream. 

North  Powder  River,  Oreg xvnr 

North  Santiam  River,  Oreg xxn 

North  Side  ditch,  Nev xv 

North  Side  Minidoka  canal,  Idaho,  xrv 
North    Side    Twin    Falls    canal, 

Idaho XV 

North  Umpqua  River,  Oreg xxiv 

North  Yakima.    See  Yakima. 
Oak  Grove  Fork,  Clackamas  River, 

Oreg xxra 

Ochoco  Creek,  Greg xx 

Odell  Creek,  Greg xx 

Ohanapecosh  River,  Wash. xxm 

Okanogan  River,  Wash xi 

Old  Reeervation  canal.  Wash xm 

Old  Settlers  Slough,  Greg xvn 

Old  Union  canal.  Wash xn 

Oregon  canal.  Central,  Greg xx 

Oregon  Land  d  Water  Co.'s  ditch, 

Oreg XIX 

Owyhee  canal,  Greg xvi 

Owyhee  River,  Greg. ,  Nev x vi 

Owyhee  River,  South  Fork,  Nev, .  xvi 

Pacific  Creek,  Wyo xni 

Pacific  Light  &  Power  Co.'s  tail- 
race,  Greg - XXI 

Pahsimeroi  River,  Idaho xvm 

Palouse  River,  Wash xtx 

Payette  River,  Idaho xvn 

Payette  River,  Lake  Fork,  Idaho,  xvn 

Payette  River,  North  Fork,  Idaho,  xvn 

Pamelia  Creek,  Gr^ xxn 

Pebble  Creek,  Idaho xiv 

Pend  Oreille  Lake,  Idaho ix 

Peahastin  Creek,  Wash xi 

PUchuck  Creek,  Wash viu 

Pilot  Butte  canal,  Greg xx 

Pine  Creek,  Gr^ xvn 

Pine  Creek,  Wash xxm 

Pioneer  ditch,  Greg xix 

106721**— 18--WSP  412 ^20 


Page. 

Pole  Creek,  Greg xvn 

Portneuf  River,  Idaho xi v 

Post  Creek,  Mont x 

Powder  River,  Greg xvrr 

Powder  River,  North,  Greg xvin 

Priest  River,  Idaho x 

Prineville  tailrace,  Greg.: xx 

Prospect  Creek,  Mont x 

Puyallup  River,  Wash vn 

Puzzle  Creek,  Greg xxn 

Puzzle  Creek,  North  Fork,  Greg.. .  xxn 

Puzzle  Creek,  South  Fork,  Greg.. .  xxn 

Quinault  River,  Wash vn 

Racetrack  Creek,  Mont ix 

Raft  River,  Idaho xiv 

Railroad  Creek,  Wash xi 

Rattlesnake  Creek,  Mont ix 

Reservation  canal.  New,  Wash xm 

Reservation  canal.  Old,  Wash xm 

Reservation  drain.  Wash xin 

Revais  Creek,  Mont x 

Robinson  Creek,  Idaho xiv 

Rock  Creek  (tributary  to  Snake 

River),  Idaho xv 

Rock  Creek  (tributary   to   Clark 

Fork),  Mont ix 

Rock  Creek  (tributary  to  John  Day 

River),  Greg xix 

Rock  Creek  (tributary  to  Columbia 

River),  Wash xix 

Rock  Creek  (tributary  to  Palouse 

River),  Wash xix 

Rockyford  Creek,  Wash xi 

Rogue  River,  Greg xxm 

Rogue  River  Valley  canal,  Greg.. .  xxra 

Row  River,  Greg xxn 

Sage  Creek,  Idaho xvn 

St.  Joe  River,  Idaho x 

St.  Maries  River,  Idaho x 

St.  Regis  River,  Mont ix 

Salmon  Creek  (tributary  to  Pino 

Creek),  Greg xvn 

Salmon  Creek  (tributary  to  Wil- 
lamette River),  Greg xxn 

Salmon  Creek,  Wash xi 

Salmon  Falls  Creek,  Idaho,  Nev. .  xv 

Salmon  River,  Little  White,  Wash,  xxi 
Salmon  River  (tributary  to  Snake 

River),  Idaho xvm 

Salmon  River,  North  Fork,  Idaho,  xvm 
Salmon  River  (tributary  to  Sandy 

River),  Greg xxn 
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Salmon  River,  White,  Wash xxi 

Salt  Creek,  Oreg xxn 

Sand  Hollow  ditch,  Oreg x vn 

Sandy  flume,  Little,  Oreg xxn 

Sandy  River,  Or^ xxi,  xxn 

Sandy  River,  Clear  Fork,  Oreg xxn 

Sandy  River,  Little,  Oreg xxn 

San  Jacinto  ditch,  Nev xv 

Sanpoil  River,  Wash xi 

Santiam  River,  Oreg xxn 

Santiam  River,  Marion  Fork,  Oreg.  xxn 

Santiam  River,  Middle,  Oreg xxn 

Santiam  River,  North,  Oreg xxn 

Santiam  River,  South,  Oreg. . . xxn 

Satus,  Creek,  Wash xra 

Sauk  River,  Wash vni 

Sawmill  Creek,  Oreg xvn 

Schanno  canal.  Wash xn 

Selah-Moxee  canal.  Wash xn 

Selah  Valley  canal.  Wash xn 

Selway  River,  Idaho xvni 

Settlers  Slough,  Old,  Oreg xvn 

Shafer  Creek,  Idaho xvn 

Sharp  ditch,  Idaho xnr 

Sheep.Creek,  Idaho xvi 

Shitike  Creek,  Oreg xxi 

Shoshone  Creek,  Nev xv 

Siletz  River,  Oreg xxiv 

Silver  Lake  ditch,  Oreg xvm 

Simcoe  Creek,  Wash xm 

Similkameen  River,  Wash xi 

Sinlahekin  Creek,  Wash xi 

Skagit  River,  Wash vin 

Skokomish    River,    North    Fork, 

Wash vn 

Skykomish  River,  Wash vin 

Skykomish    River,    North    Fork, 

Wash vm 

Skykomish    River,    South    Fork, 

Wash vm 

Slate  Creek,  Oreg xxiv 

Slusher  &  Gould  ditch,  Oreg xix 

Snake  River,  Idaho,  Wash,  Wyo .  xni 

Snoqualmie  River,  Wash vm 

Snoqualmie  River,  Middle  Fork, 

Wash vm 

Snoqualmie    River,    North   Fork, 

Wash vm 

Snoqualmie   River,    South  Fork, 

Wash vm 

Soleduck  River,  Wash vn 

Sommercamp  Creek,  Idaho xvn 


South  Fork.     See  name  of  main 

stream. 

South  Santiam  River,  Oreg xxn 

South  Side  Minidoka  canal,  Idaho  xrr 

South  Side  Twin  Falls  canal,  Idaho  xv 

South  Umpqua  River,  Oreg xiiv 

Spicer  ditch,  Oreg ixrv 

Spokane  River,  Idaho,  Wash x 

Spokane  River,  Little,  Wash xi 

Spokane    Valley    Land  &   Water 

Co.'s  canal,  Wash i 

Spring  Creek,  Idaho jlvi 

Squaw    Creek    and    McAllister's 

ditch,  0>;reg xx 

Squaw  Creek,  Wash nx 

Stehekin  River,  Wash xi 

Stetattle  Creek,  Wash vrn 

Still  Creek,  Oreg xxn 

Stilaguamish  River,   South  Fork, 

Wash vm 

Stillwater  River,  Mont ix 

Stranger  Creek,  Wash x 

Streeter  ditch,  Idaho xiv 

Sucker  Creek,  Idaho xvi 

Sullivan  Creek,  Wash x 

Sullivan  Lake,  Wash x 

Sunnyside  canal,  Wash xm 

Swalley  canal,  Oreg xx 

Swan  River,  Mont ix 

Swauk  Creek,  Wash xn 

Swift  Creek,  Wash xxin 

Tableland  ditch,  Oreg xx 

Taneum  Creek,  Wash xn 

Teanaway  River,  Wash xn 

Teton  River,  Idaho xit 

Thompson  Creek,  Oreg xxiv 

Thompson  River,  Mont x 

Thousand  Springs  Creek',  Idaho. . .  xnr 

Three  Creek,  Idaho xri 

Tieton  canal.  Wash xn 

Tieton  River,  Wash xn 

Tieton  River,  North  Fork,  Wash..  in 

Timber  Creek,  Idaho xvm 

Timber  Creek,  West  Fork,  Idaho. .  x^'m 

Tokul  Creek,  Wash vm 

Topons  Creek,  Idaho xrr 

Toppenish  Creek,  Wash xra 

Toutle  River,  Wash xxm 

Trapper  Creek,  Idaho xiv 

Trout  Creek,  Nev xv 

Trout  Creek,  Oreg xm 

Trout  Creek,  Wash xxi 
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Tucannon  River,  Wash. xix 

Tumalo  Creek,  Oreg xx 

Tumalo  feed  canal,  Oreg xx 

Twin    Falb    canal,    North    Side, 

Idaho XV 

Twin    Falls    canal,    South    Side, 

Idaho XV 

Twisp  River,  Wash xi 

Tygh  Creek,  Oreg xxi 

Umatilla  River,  Or^ xix 

Umatilla  River,  North  Fork,  Oreg.  xix 

Umpqua  River,  Oreg xxiv 

Umpqua  River,  North,  Oreg xxiv 

Umpqua  River,  South,  Or^ xxiv 

Upper  Vineyard  ditch,  Nev xv 

Valley  Creek  (tributary  to  Jocko 

River),  Mont x 

Valley  Creek  (tributary  to  Salmon 

River),  Idaho xvin 

Vines  ditch,  Or^ xvi 

Vineyard  ditch,  Lower,  Nev xv 

Vineyard  ditch,  Upper,  Nev xv 

Wagner  Creek,  Oreg xxiv 

Walla  Walla  River,  Oreg. ,  Wash . .  xix 
Walla  Walla  River,  South  Fork, 

Oreg XIX 

Wallowa  Lake,  Oreg xviii 

Wallowa  River,  Oreg xvni 

Wapatox  canal.  Wash xn 

Warm  River,  Idaho xiv 

Warm  Springs  River,  Oreg xxi 

Weiser  River,  Idaho xvn 

Weiser  River,  Middle  Fork,  Idaho .  xvii 

Weiser  River,  West  Fork,  Idaho . . .  x vii 

Wenas  Creek,  Wash xii 

Wenatchee  River,  Wash xi 

Wenatchee  Valley  canal.  Wash xi 

West  Boar's  Nest  ditch,  Nev xv 

Western  Land   &  Irrigation  Co.*s 

ditch,  Oreg xix 

West  Fork.  See  name  of  main  stream. 

West  Kittitas  canal.  Wash xu 

Whatcom  Creek,  Wash vin 

Whatcom  Lake,  Wash vni 

Whitechuck  River,  Wash vm 

Whitefish  River,  Mont ix 

White   River   (tributary   to   Des- 
chutes River),  Oreg xxi 
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White  River  (tributary  to  Puget 

Sound),  Wash vii-viii 

White  River  (tributary  to  Wenat- 
chee River),  Wash XI 

White  River  flume,  Wash vm 

White  Salmon  River,  Wash xxi 

White  Salmon  River,  Little ,  Wash .  xxi 

Whitewater    Creek    (tributary    to  - 

Santiam  River),  Oreg xxii 

Whitewater    River    (tributary   to 

Metolius  River),  Oreg xxi 

Willamette  River,  Oreg xxii 

Willamette    River,    Coast    Fork, 

Oreg XXII 

Willamette  River,   Middle  Fork, 

Oreg XXII 

Willamette  River,  North  Fork  of 

Middle  Fork,  Oreg xxii 

Willow  Creek  (tributary  to  Snake 

River),  Idaho xiv 

Willow  Creek  (tributary  to  Salmon 

Falls  Creek),  Nev xv 

Willow  Creek  (tributary  to  Colum- 
bia River),  Oreg XIX 

Willow  Creek  (tributary  to  Mal- 
heur River),  Oreg xvii 

Willow  Creek  (tributary  to  Powder 

River),  Oreg *. xvm 

Wilson  &  Co.'s  ditch,  Oreg xix 

Wilson  Creek,  Wash xn 

Wilson  ditch,  Oreg xvi 

Wilson  River,  Oreg xxiv 

Wilson  River,  North  Fork,  Oreg...  xxiv 

Wimer  canal,  Oreg xx 

Wolf  Creek,  Oreg xvm 

Wood  River,  Big,  Idaho xv 

Wood  River,  Little,  Idaho xv 

Wood  Slough,  Big,  Idaho x v 

Yaak  River,  Mont ix 

Yakima  canal.  Lower,  Wash xni 

Yakima  mill  waste.  Wash *. ...  xii 

Yakima  power  canal.  Wash xii 

Yakima  power  waste.  Wash xii 

Yakima  River,  Wash xi,  xii 

Yakima  Valley  canal.  Wash. 

Yamhill  River,  Oreg xxii 

Yamhill  River,  South  Fork,  Oreg . .  xxii 
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SURFACE  WATER  SUPPLY  OF  SNAKE  RIVER 
BASIN,  1915. 


AUTHORIZATION    AND    SCOPE   OP    WORK^ 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1915. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Surrey  imder  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  Jime  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara> 
tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriatiom  far  the  Ucal  yean  ending  June  SO,  1S9&-1916, 

1895 112,500 

1896 20,000 

1897  to  1900,  inclusive ' 60, 000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive..... 200,000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1916,  inclusive 160,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collect- 
ing data.  Acknowledgments  for  cooperation  of  the  first  kind  are 
made  in  connection  with  the  description  of  each  station  affected; 
cooperation  of  the  second  kind  is  acloiowledged  on  page  13. 

Measurements  of  stream  How  have  been  made  at  about  3,800  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1915,  1,350  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.  Many 
miscellaneous  discharge  measurements  were  made  at  other  points^ 
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In  connection  with  this  work  data  were  also  collected  in  r^ard 
to.  precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  coimtry  and  will  be  made 
available  in  the  regular  water-supply  pi^rs  from  time  to  time 
Information  in  regard  to  publications  relating  to  water  resources  is 
presented  in  the  appendix  to  this  report. 

DEFINITION    OF    TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-oflF**  or  "dis- 
cbarge" — is  expressed  in  various  terms,  each  of  which  has  become 
associiited  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second- 
|eet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre- 
feet.    They  may  be  defined  as  follows: 

**Second-feef  is  an  abbreviation  for  *' cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross-section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed  by  the  use  of  the  factors  given 
in  the  tables  of  convenient  equivalents  (pp.  9-10). 

** Second-feet  per  square  mile"  is  the  average  number  of  cubic 
feet  of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

** Run-off  depth  in  inches"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing  run- 
off with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  ''acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

*' Stage-discharge  relation,"  an  abbreviation  for  the  expr^sion 
"relation  of  gage  height  to  discharge." 

"Control,"  a  term  used  to  deaignate  the  section  or  sections  of 
the  stream  below  the  gage  which  determine  the  stage-discharge  rela- 
tion at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the 
same  section  or  sections  at  all  stages. 

The  *' point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — to  which  the  surface  of  the  river  would 
fall  if  there  were  no  flow. 
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CONVENIENT   EQUIVALENTS.  . 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

TabU/oT  converting  diteharge  in  second-feet  per  square  mile  into  run-off  in  depth  in  inches 

over  the  area. 


Dlsoharro 

(second-feet 

per  square 

mUe). 

Run-off  (depth  in  inches). 

Iday. 

28  days. 

29dayi. 

30  days. 

31  days. 

0.03710 
.07438 
.ni57 
.14876 
.18505 
.22314 
.26033 
.29752 
.334n 

1.041 
2.083 
3.124 
4.165 
6.207 
6.248 
7.280 
8.331 
9.372 

1.079 
2.157 
8.236 
4.314 
6.303 
6.471 
7.550 
8.628 
0.707 

1.116 
2.231 

.8.347 
4.463 
5.578 
6.604 
7.810 
8.926 

10.041 

1.153 
2.306 
8.450 
4.612 
5.764 
6.917 
8.070 
0.223 
10.376 

Note.— For  part  of  month  multiply  run-off  for  1  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  irOo  run-off  in  acre-feet. 


Discharge 
(second- 
feet). 

Run-off  (acre-l^t). 

Iday. 

28  days. 

29  days. 

30da3rs. 

31  days. 

1.96S 
3.967 
5.960 
7.934 
9.917 
n.90 
13.88 
16.87 
17.86 

55.54 

ni.i 

166.6 
222.1 
277.7 
333.2 
388.8 
444.8 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
617.7 

50.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
558.4 

NoTS.— Ftor  part  o(  a  month  multiply  the  run-off  fbr  1  day  by  the  number  of  days. 

Table  for  converting  discharge  in  secondfeet  into  runoff  in  millions  of  cubic  feet. 


Discharge 
(second- 
feet). 

RnxHJfi  (mUUooB  of  onbic  fset). 

Iday. 

28dayi. 

20  days. 

30  days. 

31  days. 

0.0864 
.1728 
.2.'i02 
.3456 
.4820 
.5184 
.6048 
6012 
7776 

3.419 
4.838 

7.257 
9.676 
12.10 
14.51 
16.93 
19.35 
21.77 

2.506 
6.012 
7.518 
10.02 
12.53 
15.04 
17.54 
20.05 
22.55 

2.692 
5.184 
7.776 
10.37 
12.96 
15.55 
18.14 
20.74 
23.33 

2.678 
5.356 
8.084 
10.71 
13.39 
16.07 
18.75 
21.42 
24.10 

tt 

KoTi.~For  part  ol  a  month  multiply  tha  run-off  for  1  day  by  the  number  of  days. 
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Table  fof  converting  diicharge  m  seoond-fiet  into  runrojfin  mMUom  o/gaUotu. 


Diselutne 
(aeooDd- 
'teet). 

Run-off  (milUons  of  gallonf ). 

Iday. 

28da7i. 

29da7i. 

30d87l. 

31  days. 

1 

0.048S 

1.293 

1.939 

2.fi85 

3.232 

3.878 

4.fi34 

5.171 

6.817 

18.10 
80.20 
54.30 
72.40 
90.60 
108.0 
120.7 
144.8 
102.9 

18.74 
37.48 
60.22 
74.90 
93.70 
112.4 
181.3 
149.9 
108.7 

19.39 
38.78 
68.17 
77.60 
90.95 
110.3 
135.7 
156.1 
174.5 

20.04 
40.08 
00.13 
80.10 
100.2 
120.2 
140.3 
100.3 
180.4 

2 

8 

4 

6 

6 

7 

8 

9 

NoTB.— For  part  of  a  month  multiply  the  run-off  for  1  day  by  tha  number  of  days. 

Table  for  eonverting  velocity  in/eet  per  second  into  velocity  in  mHe$  per  hour. 

[l  foot  per  second— 0.081818  mile  per  hour,  or  two-thirds  mile  per  hour,  very  nearly:  1  mile  per  boor—  L4080 
leet  per  seoond.   In  computing  the  table  the  ralues  a08182  and  1.4007  were  used.1 


Feet  per  second 

Miles  per  hour  for  tenths  of  foot  per  second. 

(units). 

0 

1 

2 

3 

4 

6 

0 

7 

8 

9 

0.000 
.682 
1.30 
2.05 
2.78 
3.41 
4.00 
4.77 
5.46 
0.14 

0.008 
.750 
1.43 
2.11 
2.80 
3.48 
4.16 
4.84 
5.52 
0.20 

0.130 
.818 
1.60 
2.18 
2.80 
3.55 
4.23 
4.91 
5.59 
0.27 

0.205 
.886 
1.57 
2.25 
2.93 
3.01 
4.30 
4.96 
6.06 
0.34 

0.273 
.995 
1.04 
2.32 
3.00 
3.08 
4.36 
6.05 
5.73 
0.41 

0.341 
1.02 
1.70 
2.39 
3.07 
3.75 
4.43 
6.11 
6.80 
0.48 

0.400 

1.09 

1.77 

2.45 

3.14 

3.82 

4.50 

6.18 

5.86 

0.65 

0.477 

1.10 

1.84 

2.53 

3.20 

3.89 

4.57 

6.35 

5.98 

0.61 

0.545 

1.23 

1.91 

2.50 

3.27 

3.95 

4.04 

6.33 

0.00 

0.08 

0.014 

1.30 

1.98 

2.06 

3.34 

4.02 

4.70 

6.30 

0.07 

0.71 

1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23, 1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  (365  days)  covers  1  square  mile  1.131  feet,  or  13.572  inches 
deep. 

1  second-foot  for  one  year  (365  days)  equals  81,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  year  (365  days)  equals  724  acre-feet. 
'     1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  tat  one 
day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 
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l,000,jOOe  United  Statee  gftUons  per  <Uy  equals  1.55  second-leet 

1»000,000  United  Statef  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  sqtiare  inile  equals  2,323,200  cubic  feet 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometets. 

1  mile  equals  5,280  feet 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet 

1  acre  equals  209  feet  square,  neariy. 

1  square  mile  equals  2.59  square  kilometen. 

1  cubk  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  wei^  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second* 

1  honepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet 

1}  horsepower  equals  about  1  kilowatt. 

-,        ,    ,  .         -  .  , ,      Second-feet  Xfall  in  feet        .  . 

To  calculate  water  power  quickly:  rj —net  horsepower  on 

water  wheel  realizing  80  per  emit  of  theoretical  power. 

EXPLANATION    OF   DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1,  1914,  and  ending  September  30,  1015.  At  the  Ist  of  January  in 
most  parts  ci  the  United  States  much  of  the  precipitation  in  the  pre- 
ceding three  months  is  stored  as  ground  water,  in  the  form  of  snow 
or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes 
off  in  the  streams  during  the  spring  break-up ;  at  the  end  of  Sep- 
tember, on  the  other  hand,  the  only  stored  water  available  for  run-off 
is  possibly  a  small  quantity  in  the  ground;  therefore  the  run-off  for 
the  year  beginning  October  1  is  practically  all  derived  from  precipi- 
tation within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  or  chain  gage  or  from  a  water-stage  re- 
corder that  gives  a  continuous  record  of  the  fluctuations.  Measure- 
ments of  discharge  are  made  with  a  current  meter  by  the  general 
methods  outlined  in  standard  textbooks  on  the  measurement  of  river 
discharge.     (See  Pis.  I  and  II.) 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  daily  discharge  from  which  the  monthly 
and  yearly  mean  discharge  is  determined. 
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The  data  presented  for  each  gaging  station  in  the  area  covo^  by 
this  report  comprise  a  descripticm  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  Insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measurements 
are  published. 

The  description  of  the  station  gives,  in  addition  to  stat^nents 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  minimnni 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet 
corresponding  to  the  mean  of  the  gage  heights  read  each  day.  At 
stations  on  streams  subject  to  sudden  or  rapid  diurnal  fluctuation  the 
discharge  obtained  from  the  rating  table  and  the  mean  daily  gage 
height  may  not  be  the  true  mean  discluu^e  for  the  day.  When  such 
stations  are  equipped  with  water-stage  recorders,  the  true  mean  daily 
discharge  may  be  obtained  by  computing  the  mean  daily  gage 
height  and  applying  it  to  the  rating  table,  by  averaging  quantities 
of  discharge  for  regular  intervab  during  the  day,  or  by  means  of  a 
discharge  integrator,  an  instrument  operating  on  the  principle  of  the 
planimeter  and  containing  as  an  essential  element  the  rating  curve 
of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  discharge  was  consequently  lai^er  than 
that  given  in  the  maximum  column.  Likewise,  in  the  column  headed 
''Minimum,*'  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  moan  gage  height  was  lowest.  The  column  headed  "Mean"  is 
the  average  flow  in  cubic  feet  for  each  second  during  the  month.  On 
this  average  flow  computations  recorded  in  the  remaining  columns, 
which  are  defined  on  page  8,  are  based. 

ACCURACY  OF  FIELD  DATA  AND  COMPUTED  RESULTS. 

The  accuracy  of  steam-flow  data  depends  primarily  (1)  on  the 
permanance  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observations  of  stage,  measurements  of  flow,  and  mterpretation 
of  records. 

Foot-notes  added  to  the  daily-discharge  tables  give  information 
regarding  the  probable  accuracy  of  the  rating  tables  used,  and  an 
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A.     PRICE  CURRENT  METERS. 
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COOPBRATlOir.  IS 

accuracy  column  is  inserted  in  the  monthly-discharge  table.  For  the 
rating  tables,  ''well  defined"  indicates,  in  general,  that  the  rating  is 
probably  accurate  within  5  percent ;  "  fairly  well  defined,"  within  10 
per  cent;  "poorly  defined,"  within  15  to  25  per  cent.  These  notes 
are  very  general  and  are  based  on  the  plotting  of  the  individual 
measurements  with  reference  to  the  mean  rating  curve. 

The  letter  in  the  column  headed  ** Accuracy,"  in  the  monthly-dis- 
charge table,  rates  the  accuracy  of  the  monthly  mean  and  not  that 
of  the  estimate  of  maximum  or  minimum  discharge  or  the  discharge 
for  any  one  day.  The  rating  is  determined  by  considering  the  accu- 
racy of  the  rating  curve,  the  probable  reliability  of  the  observer,  the 
number  of  gage  readings  per  day,  the  range  of  the  fluctuation  in  stage, 
and  local  conditions.  In  this  colunm  A  indicates  that  determination 
of  the  mean  monthly  flow  is  probably  accurate  within  5  per  cent;  B, 
within  10  per  cent;  C,  within  15,  per  cent;  D,  within  25.  per  cent. 
Special  conditions  are  covered  by  footnotes. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  {>er  square  mile  and  depth  of  run-off  in  inches  may 
be  subject  to  gross  errors  caused  by  the  inclusion  of  large  noncon- 
tributing  districts  in  the  measured  drainage  area,  by  lack  of  infor- 
mation concerning  water  diverted  for  irrigation  or  other  use,  or  by 
inability  to  interpret  the  effect  of  artificial  regulation  of  the  flow  of 
the  river  above  the  station.  ** Second-feet  per  square  mile"  and 
"run-off  (depth  in  inches) "  are  therefore  not  computed  if  such  errors 
appear  probable.  The  computations  are  also  omitted  for  stations  on 
streams  draining  areas  in  which  the  annual  rainfall  is  less  than  20 
inches.  All  figures  representing  "second-feet  per  square  mile"  and 
"run-off  (depth  in  inches)"  previously  published  by  the  Survey 
should  be  used  with  caution  because  of  possible  inherent  sources  of 
error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  ether  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  pubUshed. 

COOPERATION. 

During  the  year  ending  September  30,  1915,  work  in  the  Snake 
River  basin  was  carried  on  in  cooperation  with  the  States  of  Idaho, 
Oregon,  Nevada,  and  Washington,  effected  under  contracts  made 
between  the  Director  of  the  Federal  Survey  and  the  State  engineers 
or  other  officials  "and  authorized  by  legislative  acts  appropriating 
money.  The  State  of  Idaho,  however,  furnished  no  funds  for  the 
cooi>erative  work  after  November  30,  1914. 
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The  following  cities,  private  companies,  and  individuals  have  aided 
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assisting:  City  of  Pocatello,  Twin  Falls  Canal  Co.,  I.  B.  Perrine, 
Idaho  Power  Co.,  Twin  Falls-Oakley  Land  &  Water  Co.,  Twin  Falls. 
Salmon  Eiver  Land  &  Water  Co.,  North  Side  Twin  Falls  Land  & 
Water  Co.,  Idaho  Irrigation  Co.,  L.  S.  Kimball,  Willow  Eiver  Land 
&  Irrigation  Co.,  Mesa  Orchards  Co.,  Crane  Creek  Irrigation,  Land 
&  Power  Co.,  Maney  Bros.  Construction  Co.,  Utah  Construction  Co., 
Portneuf-Marsh  Valley  Canal  Co.,  S.  A.  MuUenix,  J.  J.  Richardson, 
P.  W.  McCarthy,  and  Burbank  Co. 

DIVISION    OP   WORK. 

The  data  for  stations  in  Nevada,  except  those  in  the  basin  of  Salmon 
Falls  Creek,  were  collected  and  prepared  for  publication  under  the 
direction  of  E.  A.  Sorter  and  C.  C.  Jacob,  district  engineers,  who  were 
assisted  by  Lynn  Crandall,  A.  B.  Burton,  L.  W.  Jordan,  J,  J,  Sanford, 
C.  W.  Bennett,  and  Miss  Ruby  Christenson. 

For  stations  in  Idaho,  except  the  Clearwater  basin,  in  Wyoming 
and  in  the  Salmon  Falls  Creek  basin  in  Nevada,  the  data  were  col- 
lected and  prepared  for  publication  under  the  direction  of  G.  C. 
Baldwin,  district  engineer,  assisted  by  A.  B.  Purton,  H.  J.  Dean, 
A.  W.  Harrington,  C.  G.  Paulsen,  L.  W.  Roush,  and  Miss  E.  Hazel 
Haugse. 

Data  for  stations  in  Oregon  were  collected  and  prepared  for  publi- 
cation under  the  direction  of  F.  F.  Henshaw,  district  engineer,  who 
was  assisted  by  James  E.  Stewart,  C.  L.  Batchelder,  C.  G.  Pauben, 
P.  V.  Hodges,  and  C.  E.  Stricklin  and  H.  K,  Donnelly,  assistants  to 
the  State  engineer  of  Oregon. 

For  stations  in  Washington  and  in  the  Clearwater  basin  in  Idaho 
records  were  collected  and  prepared  for  publication  by  G.  L.  Parker, 
district  engineer,  who  was  assisted  by  James  E.  Stewart,  Lasley  Lee, 
C.  O.  Brown,  J.  T.  Hartson,  A.  H.  Tuttle,  C.  G.  Paulsen,  and  I.  L. 
Collier. 

The  manuscript  was  assembled  by  H.  J.  Dean  and  G.  C.  Stevens. 
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GAGING-8TATION    RECORDS. 

8NAKB  BIVEB. 
8VAKI  BIWrnSL  AT  SOVTX  BOmnOAmT  or  TXXXOWITOHS  VATXOVAL  PABS. 

Location. — ^About  one-fourth  mile  below  junction  of  Lewis  and  Snake  riven,  half  a 
mile  north  of  the  Snake  River  soldier  station  and  the  south  boundary  of  Yellow- 
stone National  Paric,  and  25  miles  north  of  Moran,  Wyo. 

Drain AOB  arba. — 490  square  miles  (measured  on  topographic  maps). 

Rbcords  available. — June  19,  1913,  to  September  30,  1915. 

Gaob. — Overhanging  chain  gage  on  right  bank;  read  by  Seigt.  James  M.  Webb,  in 
charge  of  Snake  River  soldier  station. 

DiscHAROB  mbasurbmbnts. — ^Mado  by  wading  or  from  highway  bridge  about  4  miles 
downstream.' 

Channbl  and  control. — Bed  composed  of  coarse  gravel;  clean  except  for  drift  which 
occasionally  lodges  on  control.  Control  probably  permanent  at  ordinary  stages 
One  channel  at  gage  but  an  island  divides  channel  at  control. 

EzTRBMBS  OF  DISCHAROB. — Maximum  stage  recorded  during  year,  4.9  feet  at  6  p.  m . 
June  6  (discharge,  3,230  second-feet);  minimum  stage  recorded,  1.7  feet  March 
2-8,  August  28-31,  and  Septeml^r  7  (discharge,  271  second-feet). 

1913-1915:  Maximum  stage  recorded  6.3  feet  June  2,  1914  (discharge,  5,690 
second-feet);  minimum  stage  recorded,  1.7  feet  March  2-8,  August  28-31,  and 
September  7,  1915  (discharge,  271  second-feet).  • 

Wintbr  flow. — Stage-discharge  relation  not  affected  by  ice,  the  formation  of  which 
is  evidently  prevented  by  hot  springs  above  the  gage. 

DivBRsioNS. — None  above  station. 

Rboulation. — None. 

Accuracy. — Stage-discharge  relation  permanent.  Crage  read  to  half  tenths  twice  daily. 
Crage-height  record  fairly  satisfactory.  Rating  curve  well  defined  between  250  and 
5,000  second-feet  by  measurements  made  in  1916  and  1917.  Discharge  ascertained 
by  applying  mean  daily  gage  heights  to  rating  table.  Ilecords  published  herewith 
supersede  those  previously  published  and  are  rated  good. 

Cooperation. — Gage-hei^t  record  furmshed  by  superintendent  of  Yellowstone  Na- 
tional Park. 
The  following  discharge  measurement  was  made  by  A.  W.  Harrington: 
September  13,  1915:  Gage  height,  1.80  feet;  discharge,  304  second-feet. 

Daily  di»charg€y  in  BecoTid-feei,  of  Snake  River  at  toiUh  boundary  of  Yellowstone  National 
Park  for  the  years  ending  Sept,  SO,  191S-1915. 


Day. 

June.  1  July. 

1 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1913. 
1 

2,750 
2,000 
2,4fi0 
2,450 
2,180 

2,060 
1,080 
1,930 
1,700 
1,700 

1,480 
1^380 
1,280 
1  200 
1,110 

1,480 
1280 
1,280 
1,280 
1,280 

1,200 
1,110 
1,030 
1,110 
1,110 

1.030 
050 
956 
950 
887 

821 

758 
758 
758 
758 

096 
641 
587 
096 
041 

014 
614 
587 
587 
587 

1913. 
10 

1,110 
966 
966 
956 
922 

887 
1,480 
1,110 
1,810 
2,060 

2,450 
2,180 
1,810 
2,050 
1,700 
1,590 

887 
821 
821 
758 
758 

698 
698 
698 
670 
670 

670 
728 
696 
641 
641 
821 

537 

a 

17 

6S7 

3 

18 

561 

4 

19 

3,070 
3,230 

3,070 
2,750 
2,750 
2,750 
2,750 

2,450 
2,750 
2,750 
2,750 
2,750 

561 

6 

ao ; 

561 

6 

* 

21 

561 

7 

22 

687 

8 

23 

561 

9  

24 

561 

10 

25 

535 

11    



35 

535 

13 ! 

27 

535 

iS:;:::::::::::  !  :: ::: 

28  : 

510 

14 

S 

510 

16 1 

lao:;::;::::;: ;: 

510 

1 

31 
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Daily  dMiarge,  in  ieeand-feet  of  Snake  Rioerat  i&u^  houndanf  of  YeUcwiUme  National 
Park  for  the  yeare  ending  Sept.  SO,  1515-15i5— Continued. 


D»y. 


1913-14 

1 

2 

3 

4 

6 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

2^ 

2?. 

35 

26 

27 

28 

29 

30 

31 


Oot.   Nov.   Deo.   Jan.   Feb.   Mkr.   Apr.   May.  Ium.  Jnly.   Aug. 


510 
510 
510 
510 
510 

510 
510 
510 
510 
510 

510 
510 
535 
535 
535 

535 
561 
561 
535 
535 

535 
535 
535 
510 
510 

510 
510 
510 
510 
510 
510 


510 
561 
535 
610 
486 

587 
587 
535 
510 
510 

535 
510 
510 
486 
462 

462 
462 
486 
486 

510 

510 
535 
510 
486 
510 

535 
535 
561 
535 
510 


486 
486 
486 
462 
462 

439 
439 
439 
439 
439 

416 
416 
394 
416 
416 

416 
416 
416 
416 
416 

416 
416 
416 
416 
416 

416 
416 
416 
394 
416 
416 


416 
416 
416 
416 
416 

416 
416 
416 
416 
416 

416 
394 
394 
894 
416 

416 
394 
394 
394 
416 

439 
439 
486 
486 
486 

535 
561 
587 
587 
535 
510 


861 
587 
535 

510 
510 

510 
510 
486 
486 
486 

486 
510 
510 
535 
535 

561 
561 
561 
561 
635 

535 
610 
486 
561 
685 

561 
561 
561 


685 

486 
486 
468 
462 

439 
439 
416 
394 
872 

373 
373 
372 
351 
351 

351 

351 
351 
351 
330 

330 
330 
330 
330 
330 

880 
330 
351 
3^1 
351 
351 


851 
351 
351 
351 
351 

351 
372 
873 
394 
394 

394 
416 
416 
439 
438 

486 

462 

486 
486 
608 

728 
790 
854 

790 
831 

821 
790 
758 
698 
670 


821 

022 

1,280 

1,280 

1,150 

1,070 
1,U0 
1,700 
2,180 
2,000 

2,180 
1,080 
2,180 
3,780 
3,760 

8,070 
3,400 
3,740 
3,740 
3,910 

4,480 
4,970 
4,970 
5,330 
4,790 

4,080 
4,360 
4,430 
4,430 
4,790 
5,150 


5,510 
5,600 
5,510 
6,610 
5,510 

4,430 
8,400 
8,400 
3,400 
3,400 

3,400 
8,230 
8,400 
8,400 
3,740 

8,910 
4,080 
4,490 
8,570 
3,740 

4,080 
3,400 
2,910 
2,760 
3,600 

3,000 
3,600 
3,450 
3,310 
3,310 


3,060 
1,980 
1,810 
1,700 
1,700 

1,500 
1,480 
1,880 
1,380 
i;380 

1,380 
1,300 
1,110 
1,110 

i,oao 

960 
933 
887 
854 
831 

831 

790 
768 
738 
670 

641 
614 
587 
641 
698 
670 


641 


Day. 


Oct. 


Nov. 

Pec. 

Jan. 

Feb. 

Mar. 

Apr. 

439 

330 

851 

439 

810 

636 

439 

310 

351 

439 

271 

641 

439 

310 

351 

416 

371 

854 

439 

310 

394 

394 

3n 

956 

416 

310 

394 

394 

371 

1,110 

394 

330 

394 

894 

371 

1,280 

394 

394 

439 

394 

271 

1,480 

394 

439 

439 

894 

371 

1,590 

394 

439 

439 

373 

390 

1,700 

394 

486 

439 

361 

351 

1,700 

394 

486 

439 

351 

851 

1,700 

394 

486 

439 

351 

851 

1,690 

351 

486 

439 

351 

351 

1  480 

351 

561 

439 

851 

351 

1,590 

351 

687 

439 

351 

351 

1,480 

351 

561 

439 

351 

351 

1,380 

351 

535 

439 

351 

351 

1,110 

351 

510 

463 

851 

394 

1,380 

361 

486 

486 

861 

894 

1,500 

351 

463 

486 

830 

894 

1,700 

310 

439 

486 

810 

394 

1,810 

330 

439 

486 

310 

351 

1930 

394 

439 

486 

310 

351 

3,180 

304 

416 

486 

310 

351 

3,310 

373 

394 

439 

310 

351 

3,180 

351 

894 

439 

810 

851 

1,930 

351 

394 

439 

310 

373 

3,180 

851 

861 

439 

810 

304 

3,060 

351 

351 

439 

439 

1^930 

851 

351 

439 

439 

1,700 

351 

439 

468 

May. 


June. 


July. 

Aug. 

1,030 

486 

056 

.  463 

854 

489 

831 

462 

790 

439 

758 

439 

728 

416 

098 

894 

641 

351 

614 

351 

641 

351 

641 

310 

587 

310 

561 

310 

635 

380 

610 

880 

486 
486 

^ 

610 

310 

561 

310 

587 

310 

535 

310 

535 

290 

510 

290 

486 

390 

587 

310 

561 

390 

535 

371 

686 

371 

486 

371 

486 

3n 

Sq^ 


1914-15. 
1 

3 

3 

4 

1,280 

5 

1,280 

6 

1,200 

7 

1,110 

8 

1,110 

9 

1,110 

10 

1,030 

11 

1,030 

12 

956 

13 

887 

14 

887 

15 

854 

16 

821 

17 

821 

18 

790 

19 

75^ 

30 

728 

21 

698 

22 

670 

23 

641 

24 

614 

25 

587 

28 

561 

27 

535 

23 

535 

23 

536 

30 

486 

1,810  1,1 
1,030  2,180 
2,060  !  2,450 
2,180  2,000 
2,180    2,750 


439 


2,450 
2,180 
3,180 
3,180 
3,310 

3,180 
3,180 
3,450 
2,450 
2,180 

1,980 
1,810 
1,700 
1,480 
1,380 

1,480 
1,480 
1,480 
1,590 
1,480 

1,700 
1,590 
1.480 
r,690 
1,500 
1,700 


3,070 
2,450 
2,310 
1,930 
2,180 

1,930 
1,810 
1,700 
1,810 
1,930 

3,180 
3,450 
3,450 
3,450 
3,180 

3,180 
3,180 
1,810 
1,700 
1,700 

1,700 
1,700 
1,380 
1,280 
1,030 


830 

-  zn 

lal 
SO 

'     WO 

f  sio 

810 

tfO 

810 

^t3l0 

.   310 

I   sio 

•^*J10 
S39 
351 
3S1 

3a 

394 
394 
439 
439 

480 

483 
439 


Note.— No  rccoid  obtained  Aug.  3  to  Oct.  4, 1914;  diacharga  Oot.  1-^,  1914,  estimated  at  1 ,330  aeooiMl-fett. 
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Movfthly  discharge  of  Snake  River  at  south  boundary  of  Yellowstone  National  Park  for  the 
years  ending  Sept.  SO,  191S-1915. 

[Drainage  area,  490  square  miles.] 


Month. 


Discharge  in  seoond-fMt. 


Minimum. 


Per 
square 
mile. 


Bun^fl. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre-fset. 


Aocu- 
racy. 


June  19-30. , 

July 

August 

September.. 


1913. 


The  period.. 

191^4. 

October 

November 

December 

January 

February 

March 

^.::::::::;:::: 

June. 

July 


The  period.. 

1914-15. 

OctoDer 

November 

December 

January 

February 

March 

April 

}toy 

June 

July 

August 

September 


The  year.. 


3,330 

2,750 

1,480 

821 


561 

587 

486 

587 

587 

535 

854 

5,330 

5,690 

2,050 


439 

587 

486 

439 

462 

2,310 

2,450 

3,070 

1,030 

486 

486 


3,070 


2,460 
887 
641 
510 


2,820 

1,680 

923 

612 


5.76 
3.43 
1.88 
1.25 


510 
462 
394 
394 
486 
330 
351 
821 
2,310 
587 


521 

516 

428 

446 

530 

379 

536 

3,080 

3,690 

1,100 


1.06 
1.05 
.873 
.910 
1.06 
.773 
1.09 
6.29 
7.63 
2.24 


439 

859 

310 

376 

310 

424 

351 

436 

310 

356 

271 

347 

535 

1,560 

1,380 

1,880 

1,030 

2,050 

486 

621 

271 

342 

271 

362 

1.75 
.767 
.865 
.890 
.727 
.708 
3.18 
3.84 
4.18 
1.27 
.698 
.739 


271 


802 


1.64 


2.57 
3.95 
2.1T 
1.40 


1.22 
1.17 
1.01 
1.05 
1.12 
.89 
1.22 
7.25 
8.40 
2.58 


2.02 

.86 

1.00 

1.03 

.76 

.82 

3.55 

4.43 

4.66 

1.46 

.80 

.82 


22.21 


67,100 
103,000 
56,800 
36,400 


263,000 


678,000 


581,000 


JAOKSOV  LAKB  AT  MOBAV,  WYO. 

Location. — In  sec.  18,  T.  45  N.,  R.  114  W.,  a  short  distance  above  gates  at  outlet  of 

>  l^ke  at  Moran,  Lincoln  County. 
Rbcords  available. — June  1,  1909,  to  September  30,  1915.    Records  for  years 

1909  and  1910  fragmentary. 
Gack. — Inclined  staff  on  right  shore  just  below  the  engineers'  cottage;  zero  of  gage 

f  700  feet  above  sea  level. 
Coc  ERATioN.— Gage-height  record  furnished  by  United  States  Reclamation  Service. 
45'r25*— 18— wsp  413 2 
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SUBFACE  WATER  SUPPLY,  1915,  PABT  XH — ^B. 


Dtdly  gage  height,  in  feet,  of  Jackion  Lake  at  Moron,  Wyo„  far  the  year  ending  Sept, 

SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

I^b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

39.30 
39.38 
39.35 
89.90 

39.  ao 

39.20 
39.20 
39.16 
39.10 
39.10 

39.10 
39.06 
39.05 
39.00 
39.00 

39.00 
39.00 
39.00 
30.00 
39.00 

38.95 
38.95 
38.95 
38.90 
38.90 

38.90 
38.85 
38.86 
38.86 
38.85 
88.85 

38.80 
38.80 
38.80 
38.76 
38.76 

38.76 
38.76 
38.70 
38.70 
38.70 

38.65 
38.65 
38.65 
38.65 
38.60 

38.00 
38.60 
38.55 
38.50 
38.60 

38.50 
38.60 
38.45 
38.46 
38.46 

38.45 
38.60 
38.50 
38.56 
38.60 
38.60 

38.60 
38.60 
38.60 
38.60 
38.60 

88.60 
38.60 
38.60 
38.60 
38.66 

38.70 
38.75 
38.80 
38.80 
38.85 

38.00 
38.95 
39.05 

saoo 

39.06 
39.10 

39.  ao 

39.35 
39.30 
30.30 

39.35 
89.40 
89.40 

39.45 
39.60 
39.56 
39.60 
39.66 

39.70 
39.75 
39.80 
30.86 
30.85 

39.00 
30.05 
4a  00 
4a  05 
4a  05 

4a  10 

40.16 
4a  20 
40.25 
4a  30 

40.36 
40.40 
40.45 
4a  60 
4a  66 

4a  60 
4a  60 
40.65 
40.70 
4a  70 
4a  TO 

4a  80 
40.86 
4a  90 
41.06 
41.10 

41.66 
41.70 
41.75 
41.80 
41.86 

41.94 
43.00 
42.06 
42.15 
42.28 

42.49 
42.68 
42.73 
42.94 
43.12 

43.48 
43.60 
43.80 
43.96 
44.15 

44.33 
44.65 
44.67 
44.95 
45.20 

45.45 
46.67 
45.80 
4a  00 
46.06 

4a  18 
4a  40 
4a  40 
4a  60 
4a  76 

4a  85 
47.06 
47.30 
47.60 
47.00 

48.00 
48.20 
48.45 
48.70 
4a  00 

4ai6 
4a  35 
4a  65 
4a  80 

6a  00 

60.20 
60.46 
6a  70 
6a  90 
51.00 
61.20 

61.80 
53.30 
53.60 
52.76 
62.85 

53.90 
52.90 
53.10 
53.35 
63.70 

63.00 
54.00 
53.95 
53.95 
53.96 

63.90 
63.90 
64.00 
54.00 
64.00 

64.00 
53.90 
63.86 
63.80 
63.40 

63.00 
82.50 
61.60 
50.95 
6a  30 

4a  65 

4a  10 
4a  00 
4a  00 

47.40 

4a  90 
4a  30 
46.75 
45.25 
45.00 

44.06 
44.86 
44.76 
44.65 
44.60 

44.55 
44.50 
44.45 
44.10 
43.90 

43.65 
43.45 
43.20 
42.95 
42.70 

4X66 
42.58 
42.69 
42.64 
42.30 
42.00 

41.76 
41.43 
41.13 
4a  60 
4a  05 

39.40 
3&8D 
3a  15 
37.62 
37.04 

3a  97 

saao 

3a  23 

3a  15 

35.91 

35.65 
36.45 
36.34 
35.10 
34.06 

34.80 
34.70 
34.60 
84.50 
84.45 

34.33 
34.22 
34.18 
34.10 
34.03 

33.90 

2 

33.84 

3  . 

33.86 

4 

33.88 

5 

33.K 

6 

33.82 

7 

33.77 

8 

33.71 

9        

33.66 

10 

33.63 

11 

37.90 
38.10 
38.20 
38.30 
38.40 

38.50 
38.60 

'39.'65' 

39.50 
39.50 
39.48 
39.48 
39.48 

39.45 
39.46 
39.43 
39.42 
39.40 

39.36 
39.30 
39.30 
39.30 
39.30 

33.89 

12 

33.54 

13 

33.50 

14 

33.44 

15 

33.40 

16 

ZLn 

17 

33.3$ 

18 

33.33 

19 

33.30 

20 

33.27 

21 

33.S 

22 

23.21 

23 

Si.  20 

24 

33.19 

26 

33.S 

26 

33.34 

27 

33.34 

28 

33.44 

29 

33.40 

30 

SS.38 

31 

33.95    

KoTB.— Add  6,700  feet  to  reduced  these  gage  heights  to  sea-level  datum. 
BVAKE  BIVB&  NEAB  UOBJLX,  WYO. 

Location. — In  sec.  17,  T.  45  N.,  R.  114  W.,  about  li  miles  below  Moran  post  office. 
Lincoln  county,  and  United  States  Reclamation  Service  dam  at  outlet  of  Jack- 
son Lake.    No  important  tributaries  between  dam  and  statiom. 

Drainage  area. — 820  square  miles. 

Records  available. — September  21,  1903,  to  Spetember  30,  1915. 

Gaoe. — Inclined  staff  on  left  bank;  datum  lowered  1.0  foot  on  July  26,  1915.  Read 
by  employees  of  United  States  Reclamation  Service. 

DiBCHARGE  MEASUREMENTS. — ^Mado  from  cablo  about  100  feet  below  gage  or  by 
wading. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  control  practically 
permanent. 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice  during  year. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.75  feet  at  2 
p.  m.,  June  27  (discharge  9.610  second-feet);  minimum  stage  recorded— 0.50  foot 
on  different  days  during  October,  January,  February,  and  March  (diBchaige 
28  second-feet. 

1903-1915:  Maximum  stage  recorded  8.8  feet  July  6,  1910  (discharge  12,100 
second-feet);  (no  flow  during  a  few  days  in  1907  and  1909,  when  gates  in  Jackson 
Lake  dam  were  closed). 

Diversions. — ^No  diversions  between  dam  and  station  and  practically  none  above 
Jackson  Lake. 

Rxovlation. — Flow  controlled  by  operation  of  gates  in  Jackson  Lake  dam.  Storage 
capacity  of  reservoir  in  1915  about  400,000  acre-feet 
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AccxTRACT. — Stage-difichaige  relation  conatant  during  year.  Rating  curve  well  de- 
fined between  50  and  8,000  second-feet.  Discfaarge  ascertained  by  applying 
mean  daily  gage  heights  to  rating  table.  Records  good  except  those  for  low 
water  in  February,  March,  and  April,  which  are  somewhat  imcertain. 

Cooperation.— Gage-height  record  furnished  by  United  States  Reclamation  Serv- 
ice. 

The  following  dischai^ge  measurement  was  made  by  Robert  Follansbee: 
July  23,  1915:  Gage  height,  3.93  feet;  discharge,  3,210  second-feet. 

Daily  discharge,  in  second-feet,  of  Snake  River  near  Moron,  Wyo.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1, 
2. 
3. 
4. 
5. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


38 

34 
84 
34 
34 

34 
84 
34 
33 
32 

80 
29 
28 
38 
600 

702 
805 
840 
840 
840 
840 


840 
840 
840 
840 
840 

840 
840 
840 
806 
806 

805 
805 
770 
770 
770 

770 
770 
735 
735 
735 

702 
702 
702 
702 
670 

670 
640 
670 
670 
670 


670 
670 
670 
670 
670 

670 
670 
670 
640 
610 

610 
610 
610 
582 
582 

582 
582 
582 
582 
682 

1,U0 

1,110 

555 

555 

655 

655 
655 
655 
555 

555 
655 


556 
555 
666 
555 
666 

656 
655 
555 
665 
655 

565 
655 
555 
665 
655 

655 
655 
655 
555 

555 

655 

555 
555 
555 
655 

656 

109 
28 
28 
28 


34 
34 
34 
84 
84 

41 
41 
41 
41 
41 

46  ( 

so! 

56! 
61  I 
68[ 

74  i 

82l 
87: 
90 
94| 

100 
105 
109 
114 
114 

114 
114 
114 
114 
114 


114 
118 
120 
123 
126 

127 
127 
127 
127 
127 

127 
127 
127 
127 
127 

127 
127 
132 
132 
138 

188 
146 
146 
146 
146 

146 
132 
132 
132 
149 
132 


132 

132 

2,030 

2,030 

2,160 

2,160 

990 

39 

39 

35 

2,280 
3,090 
2,680 
2.660 
2,160 

2,160 
2,160 
2,160 
2,540 
2,810 

2,960 
3,680 
3,090 
4,760 
7,080 

8,480 
9,520 
9,350 
9,350 
9,180 


8,300 
8,120 
7,950 
7,950 
7,780 

7,780 
7,780 
7,600 
7,420 
3,090 

2,680 
2,810 
2,810 
2,810 
2,280 

2,280 
2,280 
2,280 
3,240 
3,240 

3,380 
3,240 
3,240 
3,240 
3,090 

2,640 
990 
1,380 
1,380 
3,380 
3,980 


3,980 
3,980 
3,830 
3.830 
6,280 

6,230 
6,060 
5,900 
6,740 
4,920 

4,440 
3,980 
3,680 
3,240 
2,810 

2,640 
2,410 
2,160 
2,030 
1,800 

1,680 
1,580 
1,380 
1,380 
1,280 

1,200 
1,200 
1,110 
1,030 
950 
950 


912 
876 
876 
912 
875 

840 
840 
806 
770 
735 

735 
702 
670 
670 
640 

610 
610 
610 
582 
555 

565 
528 
528 
538 
538 

582 

640 
640 
640 
610 


Non.~Dlscharge  interpolated  Oct.  1-3. 
Monthly  discharge  of  Snake  River  near  Moran,  Wyo.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toUlin 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

840 

840 

1,110 

555 

28 

34 

114 

149 

9,520 

8,300 

6,280 

912 

28 
640 
665 

28 
28 
28 
84 
114 
35 
990 
950 
528 

200 
760 
636 
473 
28.0 
28.8 
72.2 
131 
3,400 
4,200 
3,020 
687 

12,300 

45,200 

89,100 

29,100 

1,560 

1,770 

4,360 

8,060 

202,000 

258.000 

186,000 

40,000 

B. 

November 

A. 

I>ecember 

A. 

January . 

B. 

February 

March 

AprU 

D. 
D. 
C. 

jiay!::;;;:::::::::::::::: ::::..;:::::....:.:: 

B. 

Jnne---r -  - 

B. 

July 

A. 

jiugost 

A. 

September 

A. 

The  year. : 

9,520 

28 

1,150 

828,000 
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SURFACE  WATEB  SUPPLY,  1915,  PABT  XH — B. 


SHAKE  BIVBB  VSAB  HBIBE,  IDAHO. 

Location.— In  sec.  6,  T.  3  N.,  R.  41  E.,  about  600  feet  above  tbe  Andereon  dam, 
BonneviUe  County,  3  miles  above  Heise  and  25  miles  below  the  station  formerly 
maintained  near  Lyon.    Several  small  creeks  enter  between  the  two  stations. 

Drain AOB  area. — Not  measured. 

Records  available. — September  25,  1910,  to  September  30,  1915. 

Gaob. — Friez  water-stage  recorder  on  left  bank;  installed  July  8,  1913,  and  refmred 
to  vertical  staff  gage.    Observer,  Parley  Byington. 

Discharge  measurements. — ^Made  from  cable  about  100  feet  below  gage. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  cobbles;  two  channels 
at  low  and  medium  stages.  Control  formed  by  crest  of  Anderson  dam,  which  is 
a  fairly  permanent  crib  and  rock  structure.  Stage-discharge  relation  a£fected  at 
times  by  repair  work  on  dam  and  injury  to  crest  caused  by  ice  and  hig^  water. 

Winter  plow. — Stage-dischaige  relation  seriously  a£fected  by  ice;  observations  dis- 
continued diuing  winter. 

Extremes  of  discharoe.— Maximum  stage  recorded  during  year,  from  water-stage 
recorder,  6.15  feet  at  4  a.  m.  June  28  (discharge,  17,100  second-feet);  minimum 
stage  recorded,  1.1  feet  at  10  a.  m.  March  10  (discharge,  2,180  second-feet). 

1910-1915:  Maximum  stage  recorded,  10.35  feet  on  June  16  and  17,  1911  (dis- 
charge, 36,000  second-feet);  minimum  stage  March  10,  1915. 

Diversions. — ^No  large  diversions  above  station.  Small  ditch  of  about  20  second- 
feet  capacity  diverts  just  above  the  station. 

Regulation. — Flow  is  controlled  to  a  large  extent  by  storage  in  Jackson  Lake 
reservoir. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  when  affected 
by  ice.  Rating  curve  well  defined  between  2,200  and  27,000  second-feet.  Water- 
stage  recorder  not  in  operation  continuously  and  one  reading  a  day  was  obtained 
on  staff  gage  except  December  9  to  February  21.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  heights  to  rating  table.    Records  good. 

Discharge  Tneasurements  of  Snake  River  near  Heise,  Idaho,  during  the  year  endmg  Sept, 

30, 1915, 


Date. 

Made  by- 

Oage 
hel^t. 

Dis- 
charge. 

Date. 

Made  by— 

bei^. 

Dis. 
charge 

M^.  19 
May  80 

O.C.  Baldwin 

A.  W.  Harrington.... 

Feet. 
1.25 
4.18 

2,820 
0,340 

July    8 
Sept.  19 

O.C.Baldwin 

A.  W.  Harrii^tan.... 

Fea. 
5.52 
2.00 

Htt.-fi. 
15,000 
3;8« 
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Daily  dMuirge,  in  secondrfeet,  of  Snake  River  near  Heise,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct.      Nov. 


D«e. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


4,230 

4,2ao 

4,440 
4,440 
4,560 

4,680 

4,680 

4,680 

4,440. 

4,440 

4,680 
4,560 
4,440 
4,440 
4,440 

4,440 
4,440 
4,440 
4,440 
4,440 


21 :  4,440 

22 4,230 

23 :  4,230 

24 ,  4,010 

25 '  4,010 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 
19. 
20. 


26 1    4,170 

27 ,..!    4,340 

28 4,510 

29 

30 

31 


4,680 
4,680 
4,680 


4,680 
4,440 
4,440 
4,440 
4,440 

4,440 
4,440 
4,440 
4,220 
4,230 

4,220 
4,230 
4,220 
4,220 
4,010 

4,010 
3,800  1 
3,800 
3,800 
3,600 

3,600 
4,010 
4,010 
3,600 
3,600 

3,600 
3,600 
3,600 
3,600 
3,800 


3,600 
S,600 
3,800 
3,600 
3,600 

3,600 
3,600 
3,600 


2,300 
2.300 
2,300 
2,300 

2,300 
2,300 
2,300 


2,300 
2,300 
2,300 
2,300 
2,300 

2,300 
2,300 
2,300 
2,300 
2,180 

2,240 
2,300 
2,300 
2,300 
2,300 

2,300 
2,300 
2,300 
2,300 
2,360 

3,430 
2,500 
2,570 
2,730 
2,880 

2,800 
2,720 
2,720 
2,960 
3,140 
2,960 


3,060 
3,230 
3,600 
4,130 
4,130 

3,900 
3,900 
4,010 
4,010 
4,010 

4,130 
4,340 
4,560 
4,910 
^530 

6,200 
6,480 
6,480 
6,770 
7,370 

8,000 
8,330 
^,000 
7,370 
6,770 

6,770 
6,770 
7,060 
7,370 
8,330 


8,640 
8,000 
7,060 
6,300 
6,930 

5,790 
5^530 
5,400 
5,400 
5,660 

6,300 
6,300 
6,200 
7,060 
7,680 

7,060 
6,480 
7,060 
8,640 
8,320 

8,330 
8,970 
8,640 
8,640 
9,300 

9,990 
9,640 
8,970 
8,970 
9,300 
0,300 


10,300 
12,500 
12,900 
12,500 
13,200 

13,500 
11,800 
11,100 
9,990 
10,300 

9,990 
9,640 
10,700 
10,700 
9,990 

9,640 
9,640 
10,300 
10,700 
10,700 

10,700 
10,700 
11,400 
11,400 
13,300 

15,700 
16,900 
16,900 
16,500 
16,500 


16,500 
16,100 
16,100 
15,300 
14,900 

14,500 
14,900 
14,500 
14,500 
14,500 

11,800 
9,640 
9,990 
9,990 
9,300 

8,640 
8,000 
7,680 
7,370 
7,680 

7,680 
8,000 
7.680 
7,680 
7,680 

7,870 
6,770 
5,790 
5,920 
5,790 
6,770 


7,680 
8,000 
8,000 
7,680 
8,320 

10,300 
9,990 

10,300 
9,990 
9,300 

8,970 
8,330 
7,680 
7,870 
7,060 

6,770 
6,480 
5,930 
5,790 
5,530 

5,280 
5,080 
4,910 
4,910 
4,910 

4,680 
4,560 
4,440 
4,230 
4,220 
4,010 


4,010 
4,010 
4,230 
4,680 
4,680 

4,440 
4,330 
4,120 
4,120 
4,010 

4,010 
4,120 
4,120 
4,010 
3,900 

3,800 
3,800 
3,700 
3,700 
3,700 

3,600 
3,600 
3,600 
3,600 
3,600 

4,340 
5,400 
5.030 
4,560 
4,440 


NoTB.— Water  stage  recorder  not  in  operation  Oct.  1  to  Mar.  19  and  Aug.  29  to  Sept.  7;  stage  observed 
on  staff  gnge.  Discharge  interpolated  Oct.  5, 12, 16, 19, 36^28,  Nor.  36,  Deo.  5.  Feb.  3l  2&  Mar.  11, 14,  and 
17.  Discharge  estimated  from  fragmentary  gage-height  graph  June  23-25,  20  and  Joly  6.  No  record  ob- 
tained Dec.  0  to  Feb.  2L 

Monthly  dUcharge  of  Snake  River  near  Heise,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maxhnom.  ifiwimnm,     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November 

I>ecember  1-8.. 
Pebruary  22-28 

March 

April 

May 

June 

July 

August 

September 


4,680 
4,680 
3,800 
2,300 
3,140 
8,320 
9,990 
16,900 
16.500 
10,300 
5,400 


4,010 
3,600 
8,600 
2,300 
2,180 
3,050 
5,400 
0,640 
5^790 
4,010 
3,600 


4,440 
4,040 
3,630 
2,300 
2,460 
5,650 
7,570 
11,900 
10,300 
6,790 
4,100 


273,000 
240,000 
57,500 
31,900 
151,000 
336,000 
465,000 
708,000 
633,000 
418,000 
244,000 


A. 
A. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


NOTK, 


footnote  to  table  of  daily  discharge. 
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SURFACE  WATER  SUPPLY,  1916,  PART  XU — ^B. 


SHAKE  BIVB&  HEAR  SBBLLBT.  IDAHO. 

Location.— In  see.  17,  T.  1  N.,  R.  37  E.,  about  one-fourth  mile  upstream  from  the 

Woodville  highway  brid§:e  and  3  miles  north  of  Shelley,  Bingham  Coimty. 
Dbainaob  area. — ^Not  measured. 

Records  available.— March  18,  1915,  to  September  30,  1915. 
Gaqb. — Friez  water-stage  recorder  on  right  bank;  standard  hook  gage  in  float  well, 

and  combination  vertical  and  inclined  staff  gage  outside.    James  Fugal,  observer. 
Discharge  measurements. — Made  from  the  Woodville  bridge. 
Channel  and  control. — Control  is  a  lava  rock  reef  extending  across  the  channel 

about  500  feet  below  gage.    Banks  high  and  clean  at  the  gage  and  control. 
Winter  plow. — Stage-discharge  relation  probably  seriously  affected  by  ice. 
Extremes  of  discharge. — ^Maximum  stage  during  year,  from  water-stage  recorder, 

9.6  feet  at  9  p.  m.  June  4  (discharge,  15,400  second-feet);  minimum  stage  from 

recorder,  4.88  feet  at  4  a.  m  September  2  (discharge,  1,800  second-feet). 
Diversions. — ^Numerous  diversions  in  the  Idaho  Falls  district  above  the  station 

appropriate  practically  the  entire  normal  summer  flow  of  the  river. 
Regulation. — Natural  flow  during  the  irrigation  season  is  augmented  by  the  release 

of  stored  flood  waters  from  Jackson  Lake  for  use  on  Minidoka  project. 
Accuracy. — Stage-discharge  relation  practically  permanent.    Rating  curve  referred 

to  hook  gage  well  defined  between  1,900  and  12,000  second-feet.    Daily  discharge 

ascertained  by  applying  to  rating  table  mean  daily  gage  heights  determined  by 

inspection  of  gage-height  graph.    Records  good. 

Dikharge  meamrements  of  Snake  River  near  Shelley,  Idaho,  during  the  year  ending  Sept, 

SO,  1915. 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

bdg?t. 

Db. 
charge. 

Mar.  18 
33 

Baldwin  and  Roush . . 
L.  W.  Roush 

Feet. 
6.93 
5.85 
7.49 
8.34 
8.19 

8ee.-ft. 
3,510 
3,220 
7,670 
10,900 
10,300 

July  10 
18 
29 

S^t.  20 

G.C.Baldwin 

do 

do 

A.  W.Harrington.... 

7.52 
8.27 
5.12 
5.44 

8et.-fl. 
8,480 

2,040 
?4W 

Apr.  20 
Itey  29 
7UI1S    1 

O.C.  Baldwin 

A.W.Harrington.... 
do 

NOTB.— All  gage  heights  referred  to  book  gage  in  float  weJL 


Digitized  by 


Google 


SNAKE  BIVEfi  BASm. 


28 


Daily  diaehargef  in  weondrfeet,  of  Snake  River  near  Shelley^  Idaho,  for  tfte  year  ending 

Sept,  SO,  1916. 


iHy. 


Iter. 


Apr. 


Mi^. 


Tmit. 


July. 


Sapt 


1. 
2. 
8. 
6. 
5. 

6.. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31.. 


8,510 
8,510 
8,510 

8,380 
3,280 
3,280 
3,390 
3,390 

3,510 
8,020 
3,480 
3,400 
3,760 
4,000 


8,750 
8,620 
8,750 
4,260 
4,940 

5,880 
5,090 
4,940 
5,090 
5,230 

6,380 
5,520 
5,670 
5,820 
6,270 

6,800 
7,580 
7,690 
7,690 
8,030 

8,840 
8,680 
9,010 
9,010 
8,340 

8,030 
7,530 
7,300 
7,040 
7,530 


8,840 
8,680 
8,340 
7,530 
6,800 

6,430 
6,130 
5,670 
5,380 
5,090 

5,090 
5^330 
<380 
6,530 
6,430 

7,300 
6,890 
6,370 
6,890 
8,340 

8,680 
9,010 
9,680 
10,000 
10,000 

10,700 
11,400 
11,100 
10,700 
10,400 
10,400 


10,400 
11,400 
14,300 
15,100 
15,100 

14,700 
18,900 
13,800 
11,400 
10,400 

9,680 
9,010 
8,510 
8,510 
7,090 

6,430 
5,530 
4,940 
4,800 
4,940 

4,800 
4,660 
4,530 
4,580 
4,800 

5,830 
7,850 
9,010 
9,010 
8,680 


8,840 
8,840 
8,510 
8,510 
8,030 

7,090 
7,850 
8,030 
8,030 
8,030 

8,030 
6,780 
6,530 
5,090 
4,660 

4,360 
3,600 
3,140 
3,780 
3,460 

3,370 
3,380 
3,350 
3,180 
3,140 

2,210 
2,870 
3,380 
3,020 
3,030 
1,990 


3,180 
2,740 
8,160 
8,820 
8,230 

8,580 
4,800 
5,090 
4,800 
4,120 

4,260 
4,260 
3,870 
3,750 
8,750 

8,870 
2,930 
3,630 
3,560 
2,660 

2,430 
3,480 
3,710 
3,780 
3,840 

3,860 
3,860 
3,740 
3,630 
3,360 
3,080 


1,960 
1,800 
1,880 
2,010 
2,280 

2,530 
2,510 
2,480 
3,480 
3,430 

3,380 
3,400 
2,620 
2,660 
3,650 

3,620 
3,600 
3,550 
3,500 
3,400 

2,450 
2,320 
2,290 
2,250 
3,340 

3,370 
2,710 
3,600 
4,120 
4,120 


NOTB.— Discharge  Mar.  19  and  Sept.  19  interpolated  on  account  of  lack  of  gace  heights. 
Monthly  discharge  of  Snake  River  near  Shelley,  Idaho,  for  the  year  ending  Sept,  SO,  1915. 


Month. 


Discharge  bi  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Mardi  18-31. 
AprO 

June 

July 

Aaiast 

8cpt«inher... 


4,000 
9,010 
11,400 
15,100 
8,840 
5,090 
4,000 


3,280 
3,630 
5.090 
4,530 
1,990 
3,080 
1,860 


3,500 
6,440 
7,860 
8,770 
4,930 
3,230 
2,540 


97,300 
383,000 
483,000 
522,000 
303,000 
199,000 
151,000 


The  period. 


3,140,000 


Digitized  by 


Google 


24 


SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


SHAKE  BIVBR  AT  URTH.  IDAHO. 

Location.— In  sec.  24,  T.  1  S.,  R.  36  E.,  200  feet  below  county  bridge,  about  three- 
fourths  mile  north  of  Firth,  Bingham  County,  about  10  miles  downstream  from 
Woodville  bridge. 

Drainaob  akea. — Not  measured. 

Records  available. — October  1,  1914,  to  May  15,  1915,  when  the  station  was  dis- 
continued. Records  at  this  station  are  comparable  with  those  at  the  station 
near  Shelley  established  March  18,  1915. 

Gaob. — Inclined  staff  on  right  bank;  read  by  G.  W.  Cederbeig. 

Dkbgharob  measurements.— Made  from  highway  bridge. 

Channel  and  control. — One  channel  except  at  extreme  high  stages.  Control  is  a 
gravel  bar;  permanent  during  period  of  record. 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice  December  to  March. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period  of  record,  6.2 
feet  at  6  a.  m.  and  5  p.  m.,  April  23  (discharge,  9,350  second-feet);  minimum 
stage  3.9  feet  at  11  a.  m.  December  16  (stage-discharge  relation  affected  by  ice, 
discharge  less  than  3,000  second-feet). 

Diversions. — ^Practically  all  the  natural  summer  flow  is  diverted  above  the  station. 

Regulation. — During  irrigation  season  water  is  released  from  Jackson  Lake  reservoir 
for  use  on  the  Minidoka  project. 

AccuRAOT. — Stage-discharge  relation  constant  except  from  December  13  to  March  7, 
when  it  was  affected  by  ice.  Rating  curve  well  defined  between  3,000  and  12,000 
second-feet.  Gage  read  to  half  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  mean  gage  heights  to  rating  table.  Records,  except  those  for  winter, 
good. 

D%9charge  meanaremenU  of  Snake  River  at  Firth,  Idaho ,  during  the  period  Sept,  28, 1914, 

to  May  28, 1915, 


Dftte. 

Made  by- 

hS^V 

Dto- 
oharge. 

Date. 

Made  by— 

bd^t. 

Dto- 
chaise. 

1014. 
Sept.  38 

C.  G.  Paolsen 

L.  W.  Roush. ........ 

Feet. 
5.00 
6.10 

8ee,'ft. 

MS 
6,800 

1016. 
Mar.  18 

G.C.Baldwin 

do 

A.  W.  Harrington.... 

Feet. 
4.17 
5.72 
6.68 

Sec-fi. 
3,380 
71480 
U,800 

Daily  discharge,  in  eecond-feet,  of  Snake  River  at  Firth,  Idaho,  for  the  year  ending  Sept. 

SO,  1915. 


i>*y. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


May. 


Day. 


Oct. 


Nov. 


Doc. 


Mar. 


Apr. 


M*y. 


1. 

a. 

3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
13. 
13. 
14. 
16. 


6,330 
5,330 
5,330 

6,eoo 

6,300 

6,300 
6,510 
6,510 
6,510 
0,300 

5,  goo 

6,200 
6,510 
6,200 
5,S00 


5,900 

5,  goo 

5,900 
5,900 
5,900 

5,900 
5,900 
5,  £00 
5,900 
5,900 

6,610 
5,610 
5,610 
5,610 
5,610 


6,330 
4,310 
4,800 
5,060 
5,330 

5,060 
5,060 
4,800 
4,800 
4,080 

4^310 
3,650 


3,450 
3,450 
8,450 

3,450 
3,450 
3,450 
3,450 
3,450 


3,450 
3,450 
3,450 
3,860 
4,550 

4,800 
4,800 
4,550 
4,550 
4,800 

4,800 
5,060 
5,330 
5,330 
5,900 


7,860 
8,960 
8,580 
7,850 
7,160 

6,510 
6,200 
5,610 
5,330 
4,800 

4,800 
5,060 
5,060 
5,330 
5,900 


6,900 
5,900 
5,  GOO 
5,900 
6,510 

6,510 
6,510 
6,200 
5,900 
5,900 

5,900 
5,900 
5,900 
5,900 
5,900 
5,900 


5,610 
5,330 
4,800 
5,330 
5,330 

5,330 
5,330 
5,330 
5,330 
5,330 

5,330 
5,330 
5,330 
6,000 
5,330 


3,450 
3,260 
3,450 
3,260 
3,260 

3,260 
3,260 
3,260 
3,260 
3,450 

S,450 
3,450 
3,260 
3,260 
3,450 
3,650 


6,510 

7,ieo 

7,600 
7,500 
7,850 

8,210 
8,960 
9,350 
9,350 
8,580 

7,850 
7,500 
7,100 
7,100 
7,500 


NOTB.— Stage-discharse  relation  affected  by  ice  Dec.  13  to  Mar.  7.  Mean  diacharee  estimated  fram 
observer's  notes,  climatic  dau,  and  records  of  flow  at  otber  stations  on  Snake  River  as  follows:  Dec.  11-a 
MM  seoond4Mi;  Jan.  1  to  Mar.  7,  3,300  second-feet. 
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Mcnthly  dikharge  of  Snake  River  at  Firth,  Idaho^Jcft  the  year  ending  Sept,  30,  1915. 


Month. 

Run-Off 
(total  in 
acre-feet). 

Accu- 

MaTlmnm. 

liinimuxn. 

Mean. 

racy. 

October 

6,610 
6,900 
6,330 

5,830 
4,800 

6,040 
5,550 
3,760 
3,300 
l;300 
3,870 
6,230 
6,330 

871,000 
330,000 
231,000 
208,000 
183,000 
307,000 
371,000 
188,000 

A. 

N  ovember 

A. 

December 

B. 

January 

c. 

February. »                              ^.... 

c. 

Mawh                                                    , .  f     

3,650 
9,350 
8,960 

3,360 
3,450 
4,800 

B. 

April 

A. 

Hfty1-15                   

A. 

The  period 

2,000,000 

Non, 


footnote  to  table  of  daily  discharge. 

BVAKB  BIVB&  NEAB  BLAOKFOOT,  IDAHO. 


Location. — In  sec.  31,  T.  3  S.,  R.  34  E.,  about  one-fourth  mile  below  mouth  of  Black- 
foot  River  and  14  miles  southwest  of  Blackfoot,  Bingham  County.    Blackfoot 
•        River  is  the  only  large  tributary  between  the  station  and  the  mouth  of  Henrys 
Fork,  about  60  miles  above.    Portneuf  and  Bannock  rivers,  together  with  about 
2,500  second-feet  of  spring  water,  enter  between  this  station  and  that  at  Neeley. 

Drainage  area. — Not  measured. 

Rbcoros  available. — Jime  6,  1910,  to  September  30,  1915. 

Gaoe. — Friez  water -stage  recorder  on  right  bank;  installed  July  6,  1913,  at  same 
location  and  datum  as  staff  gage  installed  October  1,  1912.  Original  gage  used 
June  6,  1910,  to  September  30,  1912,  was  50  feet  above  present  site.  Datum  of 
gage  raised  0.06  foot  on  June  25, 1911,  and  0.03  foot  on  October  1, 1912,  when  new 
staff  was  installed.    Observer,  James  A.  Clough. 

Discharge  measurements. — ^Made  from  cable  about  50  feet  above  gage  or  by 
wading. 

Channel  and  control. — Bed  composed  of  very  coarse  gravel;  two  channels  at  low 
and  three  at  medium  stages.  Control  shifts  slightly  during  high  water  but  was 
permanent  during  1915. 

Winter  flow. — Floating  ice  sometimes  present  for  short  periods;  stage-discharge 
relation  apparently  not  affected. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  8.55  feet  at  6  a.  m. 
June  5  (diKharge,  15,800  second-feet);  minimum  stage  recorded,  1.98  feet  at 
5  p.  m.  July  27  (discharge  388  second-feet). 

1910-1915:  Maximum  stage  recorded  12.63  feet  at  noon  June  8,  1914  (discharge 
35,600  second-feet);  minimum  stage  1.89  feet  August  11  and  15,  1910  (discharge, 
238  second-feet). 

Diversions. — ^Practically  all  the  natural  summer  flow  diverted  above  the  station. 

Rboulation. — Flow  regulated  by  storage  in  Jackson  Lake  reservoir  and  also  by 
storage  in  Blackfoot-Marsh  reservoir  on  Blackfoot  River.  Practically  all  of 
present  summer  flow  is  released  water  from  these  reservoirs. 

Accuracy. — Stage-discharge  relation  permanent  during  year.  Rating  curve  well 
defined  between  400  and  20,000  second-feet.  Operation  of  water-stage  recorder 
satisfactory  except  as  noted  in  footnote  to  table  of  daily  discharge.  Discharge 
ascertained  by  applying  to  rating  table  mean  daily  gage  heights  obtained  by 
inspection  of  gage-height  graph  October  1  to  July  19,  August  4  to  28,  and  Sep- 
tember 13  to  30;  July  20  to  August  3,  gage  heights  derived  from  graph  drawn 
through  daily  staff-gage  readings;  August  29  to  September  12  gage  heights  obtained 
by  one  reading  a  day.    Records  good  throughout  year. 
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DiKharge  meamremmU  of  Snake  River  near  Black/oot,  Idaho^  during  the  year  etuUng 

Sept.  30, 1915. 


Date. 

Made  by- 

hriSt 
neignv. 

Dis- 
(diarge. 

Date. 

Made  by- 

heii^. 

Dis- 
charge. 

Mar.  25 
Apr.  22 
May  25 
July  12 

G.C.Baldwin 

do 

A.  W.  Harrington 

O.C.Baldwin 

Fea. 
4.51 
6.41 
7.06 
5.95 

Sec-ft. 
3,130 
7,610 
9,730 
6,580 

July  12 
Aug.    1 
Sept.   9 

G.C.Baldwin. 

do 

A.W.Harrington.... 

5.90 
2.02 
Z88 

6,200 

'407 

1,130 

Daily  discharge,  in  second-feet,  of  Snake  River  ruar  Blackfoot,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


1 4,920 

2 5,020 

3 5,260 

4 5,480 

6 5,850 


6 6,100 

7 6,230 

8 6,360 

9 6,360 

10 6,230 


11 6,100 

12 t  6,230 

13 '  6,230 

14 ,  6,230 

15 j  5,980 

16 '  5,850 

17 5,720 

18 5,850 

19 5,850 

20 6,100 


21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


6,360 
6,360 
6,230 
5,980 
5,850 

5,720 
5,600 
5,600 
5,850 
5,850 
5,980 


6,100 
6,100 
6,230 
6,230 
6,100 

6,100 
6,100 
6,100 
6,100 
5,980 

5,860 
5,850 
5,860 
5,>50 
5,850 

5,720 
5,370 
5,250 
5,480 
5,480 

5,480 
5,250 
5,370 
5,250 
5,250 

5,250 
5,250 
5.250 
5,250 
5,250 


5,250 
5,020 
5,140 
5,370 
5,480 

5,370 
5,370 
5,250 
4,920 
4,080 

3,880 
4,080 
3,700 
4,180 
3,980 

3,080 
2,840 
3,080 
2,920 
2,920 

3,000 
2,840 
2,920 
2,840 
2,920 

3,100 
3,420 
3,600 
3,420 
3,790 
3,790 


3,880 
3,880 


3,700 

3,600 
3,790 
3,790 
3,790 
3.700 

3,880 
4,080 
3,880 
4,080 
3,880 

3,790 
3,600 
3,600 
3,340 
3,260 

3,420 
3,340 
3,340 
3,250 
2,840 

2,680 
2,760 
2,920 
3,340 
3,790 
3,700 


3,600 
3,700 
3,790 
3,790 
3,600 

3,600 
3,420 
3,160 
3,080 
3,250 

3,340 
3,429 
3,420 
3,520 
3,520 

3,520 
3,520 
3,420 
3,520 
3,700 

3,790 
3,790 
3,790 
3,700 
3,880 

3,790 
3,700 
3,700 


3,700 
3,700 
3.790 
3,700 
3,600 

3,600 
3,700 
3,700 
3,600 
3,520 

3,420 
3,340 
3,340 
3,340 
3,340 

3,340 
3,250 
3,250 
3,250 
3,250 

3,250 
3,160 
3,160 
3,160 
3,250 

3,420 
3,520 
3,340 
3,250 
3,420 
3,600 


3,600 
3,420 
3,420 
3,600 
4,180 

4,800 
4,920 
4,590 
4,590 
4,700 

4,800 
4,920 
5,140 
5,140 
5,370 

5,850 
6,360 
6,900 
6,900 
7,040 

7,320 
7,610 
8,530 
8,530 
7,910 

7,460 
6,900 
6,360 
5,980 
6,100 


6,760 
7,760 
7,760 
7,180 
6,620 

5,980 
5,480 
5,020 
4,590 
4,080 

3,880 
3,880 
4,080 
4,180 
4,700 

5,600 
5,850 
5,250 
5,020 
6,360 

7,460 
7,910 
8,860 
9,520 
9,880 

10,200 
11,000 
11,000 
10,600 
10,200 
10,200 


10,200 
10,600 
13,400 
15,100 
15,600 

15,100 
15,100 
13,800 
12,200 
10,600 

9,180 
7,910 
7,320 
6,760 
6,230 

5,020 
3,880 
3,160 
2,680 
2,520 

2,600 
2,460 
2,160 
2,030 
2,030 

2,450 
3,880 
6,490 
7,040 
6,900 


6,620 
6,900 
6,490 
6,490 
6,360 


419 

642 

1,430 


6,230 
6,100 
6,230     3, 
6,230  ,  3, 
6,490     4 


6,620 
6,100 
4,700 
3,980 
3,420 

2,680 
2,030 
1,660 
1,430 
1,170 

969 
794 
688 
642 
546 

488 

388 
604 
696 
597 
446 


750 
030 

900 
840 
700 
980 
180 

600 
250 
450 
100 
240 

600 
380 
6S0 
420 
450 

620 
450 
600 
840 
840 

840 

720 

600 

170 

888  I 

7» 


532 
49S 

532 
604 

844* 

978 

978 

1,120 

1,170 

1,120 
1,020 
1,880 
1,510 
1,620 

1,640 
1,690 
1,630 
1,630 
1,500 

1,540 
1,530 
1,510 
1,500 
1,540 

1,M0 
2,300 
3,080 
3,S8t 
4,060 


Non.— Discharge  estimated  July  28  and  Aug.  2  and  3  on  aooount  of  rapidly  /*tiiing<ng  stage. 
Monthly  discharge  of  Snake  River  near  Blackfoot,  Idaho,  for  the  year  ending  Sept,  SO,  1915, 


Month. 


October 

November. 

December 

January 

February 

March 

April 

May 

June. 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Mj|-ritf^qin,  Hin^nufn.     Mean. 


6,360 
6,230 
5,480 
4,080 
3,880 
3,790 
8,530 
11,000 
16,600 
6,900 
4,180 
4,080 


15,600 


4,920 

5,250 

2,840 

2,680 

8,080 

3,160 

3,420 

3,880 

2,030 

388 

419 

406 


6,910 
6,680 
3,920 
3,570 
8,570 
3,430 
6,760 
7,000 
7,480 
8,380 
2,010 
1,620 


4,440 


Bun-off 
<totalln 
acre-feet). 


Accu- 
racy. 


363,000 
338,000 
241,000 
220,000 
196,000 
211,000 
843,000 
480,000 
446,000 
90B,O0e 
134,000 
90,400 


8,210,000 


B. 
B. 
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SHAKE  BIVXB  AT  HXBLBY,  IDAHO. 

Location. — In  sec.  11,  T.  8  S.,  R.  30  E.,  half  a  mile  north  of  Neeley  post  office,  Power 
County,  4  miles  southwest  of  American  Falls,  and  about  32  miles  above  the  Mini- 
doka dam.  Portneuf  and  Bannock  rivers  and  about  2,500  second-feet  of  spring 
water  enter  Snake  River  between  the  Blackfoot  gaging  station  and  Neeley.  Raft 
River  enters  about  18  miles  below  Neeley. 

Drainagb  area.— Not  measured. 

Records  availablb. — March  17,  1906,  to  September  30,  1915. 

Gage.— Friez  water-«tage  recorder  installed  August  8,  1910,  on  left  bank  at  site  of 
staff  gage  originally  used. 

Discharge  measurements. — Made  from  cable  at  gage. 

Channel  and  control. — Control  is  of  lava  rock,  probably  partly  overlain  with 
coarse  gravel;  permanent  during  1915.  Bed  of  river  at  measuring  section  is 
rough,  especially  near  right  bank.  Both  banks  are  high  and  clean.  One  channel 
at  all  stages. 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice  during  parts  of 
December  and  January;  flow  estimated  principally  by  comparison  with  the 
record  of  flow  at  the  Blackfoot  station. 

Extremes  op  discharge. — ^Maximum  stage  during  year  from  water-stage  recorder, 
8.22  feet  at  11  p.  m.,  June  6  (discharge,  17,400  second-feet);  minimum  stage, 
3.98  feet  at  9  p.  m.,  July  26  (discharge  2,750  second-feet). 

1906-1915:  Maximum  stage  recorded,  12.5  feet  June  11,  1909  (discharge,  41,100 
second-feet);  minimum  stage  recorded,  3.65  feet  August  20-22,  1906  (dischazge, 
2,220  second-feet). 

Diversions. — Numerous  canals  in  the  vicinity  of  Blackfoot  and  Idaho  Falls  divert 
practically  the  entire  natural  summer  flow  of  Snake  River. 

Regulation. — ^The  summer  flow  at  this  station  is  augmented  by  stored  water  from 
Jackson  Lake  for  use  on  the  Minidoka  project,  and  also  by  stored  water  from  the 
Blackfoot-Marsh  reservoir. 

Accuracy. — Stage-discharge  relation  permanent  during  year  except  when  affected 
by  ice.  Rating  curve  well  defined .  Operation  of  water-stage  recorder  satisfactory 
except  for  short  periods  as  noted  in  foot-note  to  table  of  daily  discharge.  Dis- 
charge ascertained  by  applying  to  rating  table  mean  daily  gage  heights  obtained  by 
inspection  of  gage-height  graph  (for  exceptions  see  footnote  to  table  of  daily 
discharge).    Records  fair  for  December;   good  for  rest  of  year. 

DtMcharge  nuanuremenU  of  Snake  River  at  Neeley,  during  the  year  ending  Sept.  SO,  1915, 


Date. 

Made  by- 

Ga£e 
hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

heJgM. 

Dis- 
charge. 

Jan.    13 

L.  W.  Roush 

Feet. 
&41 
5.30 
6.98 

See.-ft. 
6,190 
6,960 
8,160 

Aug.    2 
Sept.    7 

8 

O.C.Baldwin 

Harrington  and  Cot- 

ton.a 
A.W.Harrington.... 

Feet. 
4.02 
4.23 

4.31 

Stc-ft. 
2,790 
3;  280 

3,»^ 

Mar.  28 
June  16 

O.C.Baldwin 

A.  W.  Harrington.... 

a  Special  deputy  State  engineer. 
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Daily  discharge,  in  second-feet,  of  Snake  River  at  NeeUy,  Idaho,  for  the  year  ending  Sept . 

30,  1915. 


'Di.j. 


Oct. 


7,170 
7,840 
8,010 
8,360 
8,530 
I 

6 8,890 

7 ,  9,070 

8 9,070 

9 8,890 

10..., I  8,710 

11 8,530 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 


8,530 
8,710 
8,710 
8,530 

8,360 
8,180 
8,180 
8,180 
8.360 

8.710 

22 8,710 

23 8,710 

24 1  8,710 

25 8,530 

26 !  8,530 


Nov. 


27 
28. 
29. 


31. 


8,360 
8.180 
8.360 
8,530 
8,530 


8,580 
8,530 
8.530 
8,530 
8,530 

8,530 
8,530 
8,530 
8,530 
8,530 

8,530 
8,530 
8,360 
8,360 
8,360 

8,360 
8,010 
7,840 
7,840 
7,840 

7,840 
7,840 
7,840 
7,840 
8,010 

8.010 
8,010 
8,010 
8,010 
8,010 


Deo. 


8,010 
7,840 
7,840 
7,840 
7,840 

7,840 
7,840 
7,840 
7,510 
7,180 

6,860 
6,530 


5.950 


Jan.      Feb. 


5,920 
6,220 
6,380 
6,220 
6,070 

I  5,770 
6,070 
5.770 
5,620 
5,620 


5,no 

5,920 

6,380  6,070 

e,380  '  6.070 

6,380  6,070 


6,070 
5,920 
5,770 
5,770 
5.480 


6,070 
6,220 
6,070 
6,070 
6,220 


5,620    6,380 
5,620  ;  6,530 

'  6,530 

I  6,380 

6,380 


6.530 
6,380 
6,380 


Mar. 


I 


5,330 
5,190 
5,330 
6,620 
6,220 
6,220 


6,380 
6,380 
6,380 
6,380 
6,380 

6,220 
6,070 
6,070 
6,070 
6,070 

5,920 
5,770 
5,920 
5,920 
5,920 

5,920 
5,770 
5,770 
5,770 
5,770 

5,770 
5,770 
5,620 
5,770 
5,770 

5,770 
5,920 
5,920 
5,920 
5,920 
6,070 


Apr. 


6,220 
6,0T0 
5,920 
5,920 
6,220 

6,850 
7,340 
7,340 
7,170 
7,170 

7,340 
7,340 
7,600 
7,670 
7,670 

8,010 
8,530 
9,070 
9,440 
9.440 


10,000 
10,800 
111,200 
111,  200 
I 

10,400 
10,000 
9,440 
8,890 
8,530 


I 


May. 


8,890 
9,440 
10,400 
10,400 
0,620 

8,890 
8,360 
7,670 
7,170 


6,220 
6,220 
6,220 
6,380 
6,530 

7,340 
8,010 
7,840 
7,500 
8,180 

9,620 
10,000 
,10,800 
,11,600 
12,600 

12,000 
12,800 
13,200 
13,200 
12.800 
.12,400 


June. 


12,400 
12,400 
13,700 
15,900 
17,300 

17,300 
17,300 
16,300 
15,400 
13,700 

12,400 
11,200 
10,000 
9,440 
8,890 

8,180 
7,010 
6,770 
5,050 
4,780 

4,780 
4,780 
4,510 
4,250 
4,120 

4,120 
4,640 
6,690 
8,530 
8,890 


July. 


Aug. 


8,530 
8,530 
8,710 
8,360 
8.530 

8,530 
8,360 
8.180 
8,360 
8,530 

8,710 
8,710 
7,840 
6,600 
6,070 

5,480 
4.780 
4,250 
3,880 
3,640 

3,420 
3,320 
3,120 
3,030 
2,040 

2,860 
2,780 
2,780 
2,940 
3,030 
2,040 


3,860 
2,790 
3,030 
3,760 
4,000 

4,120 
4.120 
5,190 
5,920 
6,070 

6,070 
5,620 
5,190 
4,510 
4,250 

4,380 
4,780 
4,250 
3,760 
3,640 

3,640 
3,640 
3,530 
3,760 
4,000 

4,000 
3,880 
3,880 
3,640 
3,320 
3,220 


Sept. 


3,080 
2,940 
2,800 
2,880 
2,880 

2.940 
3,120 
3,^0 
3,320 
3,320 

3,420 
3,320 
3,320 
3,530 
3.700 

3,880 
3,880 
3,880 
3,700 
3,760 

3,7«S0 
3,760 
3,640 
3,640 
3,7GO 

4,000 
4,510 
4,780 
5,6» 
6,220 


Note.— Stage-discharge  relation  affected  by  ice  during  part  of  December  and  January.  No  gage  b^ght 
record  Oct.  9,  Nov.  1-6,  22-27,  Nov.  29  to  Dec.  4,  Dec.  9-11, 13-18,  20-31,  Jan.  1,  3-8,  and  10-12;  discharge 
interpolated  or  estimated.  Mean  discharge  estimated  from  obserx'er's  notes,  climatic  data,  and  record 
of  flow  at  Blackfoot  station,  as  follows:  Dec.  13-15,  6,500  second-feet;  Dec.  16,  5,950  second-leet;  Dec 
17-25,  6,400  second-feet;  Dec.  26-28,  5,800  second-feet;  Dec.  20-31,  6,150  second-feet;  Jan.  1-12,  6,350  second- 
feet;  Jan.  23-25,  5,500  second-feet 

Monthly  discharge  of  Snake  River  at  Neeley,  Idaho,  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


Run-off 
(total  In 
acre-feet). 


Aoca- 
racy. 


October 

November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


9,070 
8,530 


7,170 
7,840 


The  year. 


6,530 
6,380 
11,200 
13,200 
17,300 
8,710 
6,070 
6,220 


5,190 
5,620 
5,620 
5,920 
6,220 
4.120 
2.780 
2,780 
2,860 


8,470 
8,220 
6,480 
6,000 
6,130 
5,970 
8,280 
9,300 
9,660 
5,740 
4,160 
3,600 


521,000 
480,000 
398,000 
369.000 
840,000 
367,000 
403,000 
573,000 
575,000 
353,000 
266,000 
330,000 


B. 
C, 
B. 
A. 
A. 
A, 


A. 
A, 


17,300 


3,780 


6,840 


4,950,000 


Note.— See  footnote  to  table  of  daily  dischargd. 
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BVAXE  BIVXB  VEAB  MIHIDOKA,  IDAHO. 

Location.— In  sec.  2,  T.  9  S.,  R.  25  E.,  100  yards  below  HoweU's  ferry,  1  mile  below 
the  Reclamation  Service  dam,  6  miles  southeast  of  Minidoka  post  office,  Mini- 
doka County,  the  nearest  railroad  point,  and  about  6  miles  above  the  Montgomery's 
ferry  station,  which  was  discontinued  December  31,  1910.  Raft  River  enters 
between  the  stations  at  Neeley  and  Minidoka. 

Drainaob  area. — Not  measured. 

Rbcords  available. — ^April  21,  1910,  to  September  30,  1915. 

Gage.— Friez  water-«tage  recorder  located  on  right  bank  directly  across  river  and 
at  same  datum  as  staff  gage  used  prior  to  August  28,  1911;  also  Stevens  long-dis- 
tance recorder  installed  April  1,  1915.    6.  H.  Home,  observer. 

DiscHAROB  MBA8URBMBNTS.— Made  from  cable  about  50  feet  below  the  gage. 

OoANNEL  AND  CONTROL. — One  channel  at  all  stages;  bed  composed  of  coarse  gravel. 
Control  shifts  slightly  but  infrequently. 

Winter  flow. — Some  shore  ice  appears  in  vicinity  of  gage;  stage-discharge  relation 
believed  to  have  been  unaffected  during  winter  of  1914-15. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.90  feet  from 
4  to  5  p.  m.,  November  15  (discharge,  21,800  second-feet);  minimum  stage  re- 
corded, 4.05  feet  from  11  a.  m.  to  3  p.  m.  October  13  (discharge,  960  second-feet). 
1910-1915:  Maximum  stage  recorded,  14.18  feet  from  4  to  5  p.  m.  June  8,  1914 
(discharge,  36,400  second-feet);  minimum  stage,  4.05  feet  from  11  a.  m.  to  3  p.  m. 
October  13,  1914  (discharge,  960  second-feet). 

Diversions. — ^The  North  and  South  Side  Minidoka  canals  divert  water  between  the 
Neeley  and  Minidoka  stations  (see  pp.  81-84).  The  nearest  diversions  below  the 
station  are  the  Twin  Falls  North  Side  and  South  Side  canals  at  Milner  (see  pp. 
90-94). 

Regulation. — Flow  entirely  r^;ulated  by  storage  above  Biinidoka  dam  (storage 
capacity,  54,000  acre-feet). 

Accuracy. — Stage-discharge  relation  changed  somewhat  between  January  28  and 
March  30.  Rating  curves  well  defined.  Operation  of  water-stage  recorder 
satis&K^tory  except  for  short  periods  during  the  winter  months.  From  October 
to  March  repairs  were  being  made  to  the  spillway  and  tailrace  at  the  dam  and 
water  was  stared  during  the  day  and  released  at  night;  discharge  for  practically 
all  days  during  this  period  determined  hourly.  See  note  to  table  of  daily  dis- 
charge.   Records  good  except  for  December. 

Cooperation. — United  States  Reclamation  Service  furnished  gage-height  record 
and  made  two  discharge  measurements. 

Disdwrge  meoauremenU  of  Snake  River  near  Minidoka,  Idaho,  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Madeby- 

Qaee 
height. 

Dis- 
charge. 

Date. 

Hade  by— 

Gage 
height. 

Dis- 
charge. 

Jan.  28 
Har.  30 

30 
May  21 

22 

L.  W.  Roosh 

Baldwin  and  Longwdl. 

O.C.Baldwin 

A.  W.  Harrington..... 
do 

Feet. 

•  6.36 
6.75 
0.66 
6.76 
7.12 

aec.4t. 
4,970 
6,410 

6,970 
7,190 

July  10 
20 
21 
29 

J.  8.  Longwen5 

A.  W.  Hairington.... 

do 

Aylor^   and   Stear- 
man^ ,.., 

Ftet. 
5.56 
6.04 
6.23 

4.68 

'sec-fU 
3,650 
2,610 
2,950 

2,120 

•  stage-discharge  relation  slightly  affected  by  ice. 

*  Employee  of  united  States  Reclamation  Servlba^ 
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Daily  dUc^iarge,  in  second-feet,  of  Snake  River  near  Minidoka^  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 


2, 
3. 
4. 
6. 

6. 
7, 
8. 
9. 
10. 

11, 
12, 
13. 
14, 
16. 

16. 
17. 
18, 
19, 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28, 
29, 
30, 
31. 


Oct. 


7,740 
8,350 
8,670 
8,350 
8,040 

8,040 
8,040 
8,040 
8,350 
8,350 

8,040 
6,800 
6,740 
6,580 
9,640 

11,400 
9,800 
9,280 
8,850 
9,500 

9,970 
9,000 
8,680 
8.400 
8,340 

8,040 
8,140 
8,240 
8,340 
6,090 
5,290 


Nov. 


6,060 
5,730 
8,040 
8,730 
9,250 

7.880 
7,110 
3,110 
5,480 
7,280 

8,880 
5,060 
4,250 
9,710 
15,000 

9,490 
7,550 
7,610 
7,740 
7,340 

8,700 
7^200 
6,260 
7,750 
9,630 

7,430 
7,570 
7,440 
5,810 
10,700 


Dee. 


12,600 
10,000 
8,670 
7,630 
6,610 

7,240 
8,190 


4,650 
6,740 
8,990 

6,430 
4;990 
2,740 
3,120 
3,100 

3,000 
2,800 
2,740 
3,700 
4,650 

5,360 
4,880 
5,880 
5,880 
5,880 
6,500 


Jao 


7,220 
7,000 
6,800 
6,640 
7,380 

5,950 
6,320 
5,960 
6,580 
6,500 

6,010 
8,340 
7,830 
6,890 
6,740 

6,900 
6,570 
6,460 
6,560 
6,440 

6,800 
5,330 


5,110 
5,480 
6,890 
7,000 


Feb. 


7,050 
5,780 
6,460 
6,460 
6,330 

6,190 
6,050 
6,640 
6,310 
5,700 

6,850 
5,830 
6,780 
7,270 
6,480 

6,350 
5,790 
6,260 
6,850 
7,710 

6,940 
6,520 
5,670 
6,520 
7,790 

6,460 
6,530 
6,650 


Mar. 


6,110 
5,890 
6,300 
5,670 
7,480 

6,090 
5,820 
6,990 
4,760 
6,080 

6,870 
6,340 
6,210 
6,210 
6,060 

6,340 
6,210 
5,960 
6,340 
6,080 

6,060 
5,960 
5,830 
5,830 
6,060 

5,830 
5,830 
6,060 
5,960 
6,340 
5,960 


Apr. 


5,960 
5,900 
5,830 
5.830 
6,700 

5,700 
6,210 
6,470 
6,470 
6,470 

6,470 
6,210 
6,060 
6,340 
6,340 

6,210 
6,210 
6,740 
7,280 
7,560 

7,560 
7,840 
7,840 
8,430 
8,730 

8,730 
8,140 
7,560 
6,740 
6,470 


May. 


7,000 
7,280 
7,560 
8,140 
8,430 

7,840 
6,470 
6,470 
6,210 
6,580 

5,100 
4,760 
4,760 
4,760 
4,420 

4,200 
4,640 
6,100 
6,460 
6,960 

0,470 
7,560 
8,140 
9,040 
9,680 

10,700 
11,100 
11,400 
11,800 
11,800 
11,100 


June. 


10,400 
9,680 
10,400 
13,400 
15,800 

16,200 
15,000 
15,400 
14,200 
11,400 

7,840 
8,140 
8,140 
6,210 
5,220 

6,830 
6,220 
3,680 
4,530 
6,830 

6,580 
5,460 
4,960 
4,960 
5,100 

4,760 
4,640 
4,870 
4,870 
4,870 


July. 


4,870 
5,100 
5,100 
5,100 
4,310 

3,990 
4,420 
3,580 
3,480 
3,680 

3,680 
3,780 
3,880 
3,380 
3,880 

3,990 
4,530 
3,380 
2,670 
2,670 

2,920 
2,750 
2,760 
2,760 
2,430 

2,140 
2,140 
2,140 
2,140 
2,070 
2,070 


Aug. 


2,070 
2,070 
2,070 
2,210 
2,210 

2,360 
3,880 
3,480 
3,560 
3,380 

3,560 
3,190 
2,140 
2,070 
2,140 

2,070 
2,070 
2,140 
2,070 
2,070 

2,070 
2,070 
2,070 
2,000 
2,000 

1,940 
1,940 
1,940 
1,880 
1,940 
1,940 


Sapt 


2,000 

2,070 
2,000 
2,070 
2,070 

2,070 
2,140 
2,070 
2,000 

l,»i0 

1,9«) 
2,140 
2,840 
2,00 
3,190 

3,50 

t,m 

3,480 
3,080 
3.380 

1,190 
3,380 

»,W 
3.680 
3,680 

3,480 
2,810 
2,2B0 
2,280 
3,360 


Note.— Disdiarge  determined  as  follows:  Oct  1  to  Jao.  29  and  Mar.  9  to  S^t.  30,  from  two  well-defioed 
rating  curves;  Jan.  30  to  Mar.  8  by  shifting-control  method;  Nov.  15, 20.  Dec.  8-12,  20-22, 24, 29. 31,  Jan.  2, 
3,  23-27,  and  31,  estimated,  the  mean  discharge  Deo.  8-12  and  Jan.  23-27  being  estimated  at  6,000  SMood- 
feet;  discharge  Dec.  23,  25-28,  and  30,  obtained  from  <me  gage  reading  a  day;  dischaige  Oct.  12  to  Nov.  14, 
Nov.  16-21,  »^,  Dec.  4-7, 14,  Jan.  1, 4-12,  Feb.  1,  and  F^.  8  to  Mar.  8  is  the  mean  or24  hourly  detannina- 
tloDS  of  diaohaige  for  eadi  day. 

Monthly  ducharge  of  Snake  River  near  Minidoka,  Idaho,  for  the  year  encKng  Sept.  SO,  1915' 


Month. 


Discharge  in  second-f^t. 


Maximum.  Minimum.     Mean. 


Rua-off 
(total  in 
acre4Bet). 


Aoeo- 
raey. 


Octobfr 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


11,400 
15,000 
12,600 
8,340 
7,790 
7,480 
8,730 
11,800 
16,200 
6,100 
3,880 
3,680 


16.200 


5,290 
3,110 
2,740 
5,110 
6,670 
4,760 
6,700 
4  200 
3,680 
2,070 
1,880 
1,940 


8,270 
7,660 
6,900 
6,430 
6,450 
6,060 
6,800 
7,380 
8,090 
3,410 
2,340 
2,760 


1,8 


6,960 


508,000 
456,000 
363,000 
395,000 
358,000 
374,000 
405,000 
454,000 
481,000 
210,000 
144,000 
164,000 


4,310,000 


LAKE  MILNSR  AT  MILHBR,  IDAHO. 

LocATiON.—In  sec.  29,  T.  10  S.,  R.  21  E.,  in  the  backwater  of  Twin  Falls  companicB' 

dam  at  Milner,  Cassia  County. 
Records  available. — April  10,  1911,  to  September  30,  1915. 
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Gaob. — Staff  gage  at  dam.    A  Lietz  and  a  Friez  water-stage  recorder  have  also  been 

used  for  short  periods.    All  gages  referred  to  same  datum. 
AocuRACT. — Qage  heights  occasionally  seriously  affected  by  wind. 
CooPBRATiON. — Gage-height  record  furnished  by  the  Twin  Falls  North  Side  Land  Sc 

Water  Co.  and  the  Twin  Falls  Canal  Co. 

Daily  gage  height^  in  Jeet,  of  Lake  Milner  at  MUner,  Idaho,  for  the  year  ending  Sept. 

SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

8.50 
9.95 
&50 
8.30 
8.40 

8.38 

9.ao 

9.50 
9.30 
9.00 

8.85 
8.50 
8.20 
8.00 
8.75 

laoo 

9.00 
8.79 
7.90 
7.60 

8.60 
8.10 
7.86 
7.80 
7.76 

7.60 
7.70 
7.8g 
7.90 
8.00 
7.00 

7.60 
9.60 
8.40 
7.65 
7.75 

8.10 
7.60 
7.50 
7.75 
6.35 

7.90 
8.68 
7.75 
6.00 
9.90 

9.80 
6.90 
6.60 
7.40 
7.70 

7.68 
8.60 
7.90 
6.90 
8.00 

8.00 
8.60 
8.10 
8.20 
7.20 



ia25 
9.70 
8.90 
8.35 
8.25 

8.56 
8.96 
9.10 
8.50 
8.26 

8.10 
7.50 
6.80 
7.10 
9.25 

8.85 
8.80 
8.40 
7.75 
7.10 

7.40 
7.75 
8.90 
8.75 
8.80 

8.85 
8.85 
9.00 
9.26 
8.90 
8.80 

8.70 
8.65 
a66 
8.50 
8.90 

8.60 
8.40 
8.70 
8.60 
8.76 

8.60 
8.70 
8.65 
8.60 
8.85 

8.25 
8.35 
a76 
8.80 
8.80 

8.70 
8.65 
7.90 
7.60 
7.80 

8.10 
8.20 
8.15 
7.90 
8.10 
8.90 

8.65 
8.50 
7.70 
7.70 
7.90 

8.00 
8.00 
7.90 
8.20 
8.20 

8.00 
8.00 
7.76 
7.66 
8.46 

8.66 
7.76 
7.50 
7.70 
8.20 

7.70 
7.20 
6.70 
7.00 
7.70 

7.70 
6.80 
7.00 

7.00 
6.40 
5.70 
6.70 
7.60 

8.70 
7.05 
7.40 
6.90 
6.65 

7.60 
8.05 
8.10 
8.00 
8.10 

8.26 
8.30 
8.10 
8.60 
8.20 

7.90 
7.80 
7.80 
7.35 
7.35 

7.40 
8.60 
7.85 
7.90 
7.70 
7.20 

6.80 
6.85 
6.90 
7.10 
8.25 

8.15 
8.05 
8.15 
8.40 
8.05 

7.85 
7.90 
8.00 
8.30 
8.40 

8.00 
6.90 
7.10 
8.90 
9.00 

9.20 
9.26 
9.35 
9.40 
9.36 

9.40 
9.25 
9.35 
9.55 
9.50 

'9.56* 
9.85 
9.80 
9.80 

9.80 
9.65 
9.46 
9.80 
9.66 

9.60 
9.60 
a60 
9.65 
a70 

9.80 
9.82 
9.66 
9.45 
9.85 

9.80 
9.90 
9.90 
9.85 
9.75 

**9.'82' 
9.90 

9.95 
9.66 
8.90 

iao5 

9.95 

10.00 
9.76 
9.85 
9.75 
9.22 

9.60 
9.70 
9.65 
9.88 
9.66 

9.60 
9.60 
9.66 
9.66 
9.60 

9.50 
9.76 
9.90 
9.83 
9.65 

9.90 
9.85 
9.80 
a75 
9.68 

9.40 
9.50 
9.70 
a70 
a78 

9.36 
9.66 
9.79 
9.43 
0.64 

9.48 
9.40 
9.20 
9.00 
8.89 

9.40 
9.32 
a74 
9.73 
9.62 

9.34 
9.42 
9.20 
9.20 
9.16 

9.18 
9.24 
9.15 

ao6 

9.05 
8.96 

9.08 
9.03 
8.96 
8.90 
8.90 

&90 
9.25 
9.61 
9.62 
9.66 

9.46 
9.46 
9.06 
8.33 
8.12 

8.20 
&33 
8.44 
8.68 
8.76 

8.88 
9.04 
9.20 
9.36 
9.60 

9.74 
9.84 
9.92 
9.66 
9.60 
a77 

9.82 

a 

9.74 

3 

9.79 

4 

9.70 

6 

9.64 

6 

9.64 

7 

9.24 

8 

9.31 

9 

9.17 

10 

9.02 

U 

8.64 

12 

8.06 

13 

7.78 

14 

8.04 

15 

8.20 

16 

8.41 

17 

8.69 

18 

8.66 

19 

8.60 

ao 

8.67 

21 

8.44 

22 

8.30 

23 

8.31 

24 

8.22 

25 

8.22 

25 

8.37 

27 

8.68 

28 

9.36 

29 

0.66 

30 

9.84 

31 

NoTK.— All  readings  from  staff  gage. 

SHAKE  &IVSB  AT  MIUrEB.  IDAHO. 

Location.— In  sec.  29,  T.  10  S.,  R.  21  E.,  about  300  yards  below  the  Milner  dam,  at 
Milner,  Twin  Falls  County.  No  tributaries  enter  Snake  River  between  the  Mini- 
doka station  and  Milner,  and  no  important  amount  of  water  between  2dilner  and 
the  station  near  Twin  Falls,  except  some  seepage  and  spring  water. 

Drainage  arba.— Not  measured. 

Records  available.— May  10, 1909,  to  September  30, 1915. 

Gaob. — Staff  gage  in  three  sections,  high  and  low  sections  vertical,  and  midd]e  in- 
clined, on  left  bank,  installed  October  20, 1909;  read  by  F.  W.  Doming  October  1 
to  June  26  and  by  T.  R.  Newell,  June  27  to  September  30.  An  auxiliary  low- 
water  gage  is  installed  on  the  right  bank  about  100  yards  below  the  main  gage,  to 
which  it  bears  no  definite  relation.  The  original  gage  used  prior  to  October  20, 
1909,  was  a  vertical  staff  on  the  right  bank  at  approximately  the  same  datum  as 
the  present  gage. 


Digitized  by 


Google 


32 


SURFACE  WATEB  SUPPLY,  1915,  PABT  XH — ^B. 


Discharge  measurements. — ^Made  from  a  cable  at  the  gage,  from  foot  planks  at  the 
auxiliary  low  water  gage,  or  oy  wading.  Measurements  may  also  be  made  from 
the  suspension  highway  bridge  one-fourth  mile  below  the  main  gage,  but  the  con- 
ditions there  are  poor. 

Ohann^  and  control. — Control  for  main  gage  is  an  old  crib-and-rock  diversion  dam 
and  is  practically  permanent  for  medium  and  high  stages.  Bed  of  the  stream 
both  at  the  main  gage  and  at  the  auxiliary  gage  consists  of  lava  rock,  which  also 
forms  the  control  for  the  low-water  gage. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open  wat^ 
.  rating  assumed  applicable;  observations  are,  however,  discontinued  during  part 
of  winter  as  gages  are  at  times  inaccessible. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  16.35  feet  at  8  a.  m., 
November  15  (discharge,  20,400  second -feet);  minimum  stage  recorded,  —1.08  feet 
(on  auxiliary  gage)  August  17  and  18  (dischaige,  9  second-feet). 

1909-1915:  Maximum  stage  recorded,  20.1  feet  June  12,  1909  (dischaige,  44,400 
second-feet);  minimum  stage  recorded,  —1.08  feet  (on  auxiliary  gage)  Aug:ast 
17-18, 1915  (discharge,  9  second-feet). 

Diversions. — ^The  Twin  Falls  canals  divert  water  at  the  Milner  dam,  just  above  the 
station.  During  part  of  the  season  practically  the  entire  flow  of  the  river  is  taken 
by  these  canals. 

Regulation. — Flow  past  the  station  is  regulated  during  the  irrigation  season  at  the 
Milner  dam. 

AoouRACT. — Stage-discharge  relation  practically  permanent  during  the  year.  Gage 
read  to  hundredths  once  daily,  October  1  to  June  26,  and  twice  daily  June  27  to 
September  30.  Discharge  ascertained  by  applying  mean  daily  gage  heights  to 
rating  table.  Records  good  except  for  April  and  May  when  gage  was  not  read  r^u- 
larly. 

Cooperation. — Gage-height  record  furnished  by  the  Twin  Falls  Canal  Co.,  some  dis- 
charge measurements  by  special  assistant  to  State  engineer  stationed  at  this 
station. 

Discharge  measiiremenU  of  Snake  River  at  Milner^  Idaho,  during  the  year  ending  Sept, 

SO,  1915. 


Date. 

Made  by— 

Gage 

Dis- 
charge. 

Date. 

Made  by- 

be^t. 

Dis- 
diarge. 

Nov.    9 

L.  W.  Roush 

Feet. 
13.36 
10.09 

•  4.61 

-  .76 

-  .90 

-  .90 

-  .90 

-  .99 

8ee.-/t. 

8,890 

1680 
553 
13.4 
11.3 
11.1 
11.6 

ia8 

July  29 

Aug.  12 
18 

Sept.  16 
21 
29 

Harrington  and  New- 

Feet. 

-a  99 

-  .70 
-1.07 
-1.00 

-  .71 
8.00 

Sec-fi, 
10.9 

May    8 

June  16 

O.C.Baldwin 

A.  W.  Harrington... - 
T.R.Newelll 

do 

do 

do 

do 

T.R.  Newell 

IS.  2 

23 
25 

Baldwin  and  Hoyt. . . 
T.  R.  NewcU......... 

9.2 

lae 

28 

July  12 

28 

do 

do 

14.8 
342 

a  Main  gage  read  9.20  feet  at  end  of  measurement. 
b  Assistant  to  State  engineer. 

NoTS.— Beginning  June  16  gage  beighti  refer  to  datum  of  low-water  gaga. 
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Daily  discharge,  in  motrnd-fui,  of  Snake  River  at  MUner,  IdeSko^fw  the  year  ending 

Sept,  SO,  1915. 


Day. 

Oct. 

Nov. 

D«e. 

Feb. 

Mw. 

Apr. 

H.y. 

June 

July 

Aug. 

Sept. 

1 

4,890 
5,640 
7,370 
7,060 
7,000 

7,000 
7,370 
8,330 
9,000 
9,000 

8,660 
8,330 
7,680 
7,370 
5,910 

12,600 
11,900 
11,900 
10,400 
9,600 

10,400 
10,800 
9,690 
9,690 
9,690 

9,000 
8,330 
8,330 
9,000 
8,660 
7,060 

7,710 
8,360 
9.000 
9,000 
9,090 

9,690 
8,880 
8,080 
7,280 
6.470 

8,330 
7,400 
6,470 

20,700 

19,800 
9,690 
9,340 
8,330 
8,660 

8,660 
9,000 
8,330 
7,060 
9,690 

8,660 
7,060 
7,680 
7,680 
7  680 

18,600 
13,400 
8,330 
7.060 
7,680 

6,910 
6,910 
4,660 
4,440 
6,130 

6,380 
6,910 
4,440 
4,440 
3,320 

4,440 
4,660 
4,440 
4,440 
4,440 

3,660 
4,030 
4,030 
4,890 
5,380 

4,030 
3,660 
3,660 
3,600 
3,480 

3,4«) 
6,190 
6,910 
5,640 
5,260 
4,860 

4,480 
4,100 
3,710 
3,320 
3,600 

3,600 
3,660 
3,900 
4,000 

1,420 
1,840 
3,260 
2,680 
2,270 

1,860 
1,460 
1,060 

7,840 
8,000 
8,170 
8,330 

12 
12 
13 
13 
14 

12 
13 
11 
11 
11 

11 
12 
11 
12 
11 

11 
11 
13 
12 
13 

11 

11 

11 
11 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
12 
10 
16 
Id 

16 
16 
14 
13 
10 

10 
9 
9 
10 
10 

10 
10 
10 
11 
U 

12 

12 
13 
13 
11 
12 

13 

2 

13 

3 

14 

4 

14 

5 

14 

6 

14 

7 

13 

8 

13 

9 

13 

10 

9,340 

4,440 

3,880 

3,320 

3,640 

477 

282 
245 
187 
165 
145 

69 
42 
14 
13 
12 

12 
13 
12 
12 
12 

13 

11 

12 

12 

11 

13 

10 

14 

10 

15 

4,230 

M 

16 

13 

17 

4,440 
4,440 
4,440 
6,760 

6,760 
5,910 
5,130 
4,440 
4,890 

6,470 
6,910 
6,910 

14 

18 

14 

19 

14 

20 

14 

21 

4,030 
3,270 
2,520 
1,760 
1,000 

2,180 
3,310 
4,440 
4,440 
5,130 

5,640 
6,150 
6,660 
7,170 
7,680 
7,680 

15 

22 

14 

23 

14 

24 

14 

25 

14 

26 

14 

27 

14 

28 

44 

29 

307 

30 

604 

31 

Note.— Discharge  determined  from  two  fairly  well  defloed  rating  curves  applicable  as  follows:  Oct.J  to 
Jime  17  reterred  to  main  cage;  June  18  to  Sept.  30  referred  to  low-water  gage,  discharge  estimated  or  inter> 
p(dated  on  account  of  Ia(±  of  gage  heights,  Nov.  1, 2, 7-9. 13,  Mar.  30  to  Apr.  3,  Apr.  0-9, 27-29,  May  1-3.  6-8, 
23,  26-20.  June  1-3,  22,  24,  and  26.  Mean  discharge  estimated  from  records  at  other  stations  as  follows: 
Apr.  10-14,  S,600  second-feet;  Apr.  16-26,  3,800  second-feet;  May  9-20.  1,060  seeond-teet;  June  6-9,  11,400 
second-feet.    No  record  Dec.  6  to  Feb.  16. 


Monthly  discharge  of  Snake  River  at  MUner,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  In  second-foet. 

Run-off 
(tof  al  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

12,600 
30,700 
18,600 
6,760 
6,190 
4,600 
7;680 

4,890 
5,910 
7,060 
4,440 
3,320 
1,000 

8.640 

9,010 
11,000 

5,460 

4,640 

3,580 

2,840 

3,820 
11.4 
11.6 
43.3 

531,000 
536,000 
109,000 

B. 

November 

B. 

December  1-6 

B. 

February  17-38 

130,000     B. 

285,000 

213,000 

175,000 

227,000 

701 

713 

2,680 

B. 

April 

C. 

l&J../^v^^...^.:...^....v....:::v..^^v.^:. 

0. 

Jnneu....... 

12 
10 
9 
10 

B. 

July 

14 
16 
694 

B. 

August--.... 

B. 

September..... 

B. 

Note.— See  footnote  to  table  of  daily  discharge. 
46726'*— 18— wsp  413 3 
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DxBcharge  meanurements  of  Snake  River  near  Twin  Falle,  Idaho,  during  the  year  ending 

SepL  30,  1915. 

[Hade  by  A.  W.  H&rrlngtoii.] 


Date. 

bd^t. 

Dls- 
ohargBw 

June  14 

Fed, 
4.45 
3.13 

1,070 

August  17 

S06 
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Ihdty  ducharge,  in  seoond-feety  of  Snake  River  near  Twin  FalU^  Idaho  ^  far  the  year  ending 

Sept.  SO,  1916. 


Day. 


OeC 


Not. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


Itoy. 


Jime. 


Jnly. 


Anf. 


Sept. 


1. 

S. 

s. 

4. 
S. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
90 

31 
23. 
23, 
34 

35. 

30. 
37. 
38. 
30. 

ao 

SI. 


5,520 

o.oao 

9,030 
7,880 
7,600 

7,0« 
7,600 
8,440 
9,900 
9,300 

9,300 
9,300 
8,160 

6,oao 

6,790 

9,900 
12,400 
11,100 
10,200 

9,900 

9,900 
10,500 
9,900 
9,300 
8,720 

8,160 
8,160 
8,160 
8,100 
8,720 
7,600 


6,830 
10,200 
9,300 
9,020 
9,300 

9,900 
9,900 
8,720 
9,300 
8,160 

7,060 
9,300 
6,790 
4,500 
10,500 

20,000 
8,720 
8,160 
8,160 
8,720 

8,440 
9,300 
9,020 
7,600 
8,440 

8,730 
7,600 
7,880 
7,880 
6,530 


11,800 
13,000 
11,100 
9,900 
7,600 

5,520 
6,530 
7,600 
8,160 
6,530 

0,530 
0,530 
5,760 
4,160 
4,820 

7,320 
7,320 
6,270 
5,520 
3,940 

3,360 
3,540 
3,940 
4,160 
4,820 

4,820 
5^280 
5,280 
5,520 
6,270 
6,270 


6,370 
6,530 
7,060 
6,790 
6,270 

7,060 
6,020 
6,020 
6,020 
6,020 

0,370 
6,020 
6,270 
6,790 
7,320 

6,020 
5,760 
6,020 
6,020 
0,270 

6,030 
6,270 
5,520 
4,820 
5,040 

5,040 
5,520 
5,280 
5,040 
5,040 
5,520 


6,370 
7,060 
7,060 
6,020 
6,020 

6,020 
6,020 
6,020 
6,270 
6,020 

6,030 
6,020 
5,760 
5,520 
6,020 

6,270 
6,530 
5,280 
6,020 
6,530 

8,160 
6,790 
6,020 
4,820 
5,040 

7,820 
6,530 
5,700 


6,790 
6,530, 
5,520 
4,830 
5,280 

7,060 
4,820 
5,520 
4,160 

4,370 
5,040 
5,040 
4,820 
4,160 

4,160 
4,820 
4,590 
5,280 
6,020 

5,520 
5,280 
5,520 
4,820 
4,820 

5,280 
6,370 
6,790 
6,370 
6,370 
6,030 


1,940 
3,330 
1.940 
3,180 
3,740 

3,740 
3,180 
3,530 
1,570 
3,940 

3,530 
1,510 
1,140 
1,090 
1,000 

065 

955 
1,040 
1,000 
3,530 

3,360 
3,540 
4,830 
5,760 
6,790 

6,790 
7,880 
8,730 
8,440 
8,730 
8,730 


8,440 
7,600 
5,380 
7,060 
10,500 

15,100 
11,100 
U,800 
11,100 
8,440 

5,380 
3,830 
3,360 
3,180 
3,670 

1,090 
830 
730 


635 
668 

540 
515 
490 

490 
468 
480 
468 
468 


468 


490 

468 
468 

468 
468 
468 
468 
468 


468 

468 
468 

490 
490 


490 


468 
468 
490 
468 


468 
468 


480 
480 


490 
490 
490 


490 
490 


490 
490 


490 
490 
480 


SIB 
518 


4i0 


515 
540 
540 

540 
515 
515 
515 
540 

540 
615 
540 
515 
540 

506 
506 
568 
568 
666 


Monthly  dMuarge  of  Snake  River  near  Tioin  FalUy  Idaho,  for  the  year  ending  Sept.  SO^  1915 . 


Mooth. 


DlBdiarse  in  seooDd-fBet 


HazJmoiiL  Minimom.     Mean. 


Biin'<tf 
(total  in 


Aoeo- 
raey. 


October.... 
NoTcmber. 
Deember.. 
Janoary.... 
Fetamary... 

March 

Ap 


June, 
July 

Ai 


iber. 


13,400 
80,000 

7,830 

8,160 

7,060 

0,370 

8,730 

15,100 

490 

490 

655 


6,580 

4,590 

8,860 

4,830 

4,830 

4  160 

1830 

966 

468 

468 

468 

400 


8,670 
8,790 
6,430 
6,000 
6,190 
5,430 
4,390 
8,690 
4,090 
477 
486 


533,000 

533,000 
895,000 
369,000 
344,000 
884,000 
361,000 
227,000 
343,000 
30,300 
so;  900 
31,300 


The  year. 


30,000 


4,580 


3,830,000 
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8UBFAGE  WATSB  SXJPW;5r,  1915,  PART  XH — ^B. 


BBAXM  BZVBE  VXAK  : 


IDAHO. 


LooATiOK.—In  sec.  2,  T.  8  S.,  R.  13  E.,  at  Owsley's  ferry,  just  above  Upper  Salmon 
Falls,  and  about  5  miles  south  of  Ha^ennan,  GoodiDg  GouBty.  Big  Wood  Biv€r 
enters  about  10  miles  below. 

Dbainaob  abba. — ^Not  measured. 

Recobds  availablb. — ^August  24, 1912,  to  September  90, 1915. 

Gaob.— Vertical  staff  on  left  bank  ^n>out  50  feet  below  the  ferry;  installed  August  15, 
1915,  at  same  location  and  datum  as  former  inclined  gage.  Gage  No.  2  read 
by  Clarice  Owsley.  An  auxiliary  inclined  staff  is  also  maintained  at  the  site  d 
a  proposed  power  house  If  miles  below. 

DiscHABOB  MBASUBBMBNTs. — ^Mado  from  cable  about  150  feet  above  gage. 

Ohannbl  and  control. — Control  rocky;  practically  permanent  during  year. 

WiNTBR  FLOW. — Stage-diBcharge  relation  not  affected  by  ice;  open-water  rating 
curves  are  applicable  throughout  winter. 

BzTRBMBS  OF  DI8CHARGB. —-Maximum  stage  recorded  during  year,  6.3  feet  at  7^ 
a.  m.  November  16  (dlBcharge,  23,100  second-feet);  minimum  stage  recorded, 
3.1  feet  July  15  to  August  2  (discharge,  4,030  second-feet). 

1912-1915:  Maximum  stage  recorded  7.75  feet  at  6  p.  m.,  June  10,  1914  (dis- 
charge, 35,100  second-feet);  minimum  stage  recorded,  3.1  feet  July  15  to  Augurt 
2, 1915  (discharge,  4,030  second-feet). 

DiVBBBioNS. — ^No  diversions  of  importance  between  this  station  and  th^t  at  MUner. 
Practically  entire  flow  of  the  river  is  diverted  at  Miln»  during  part  of  the  irri- 
gation season  by  the  Twin  F^lls  canals,  and  the  flow  at  Owsley's  ferry  is  main- 
tained largely  by  springs  and  waste  water  from  irrigation  up  the  river. 

Rboulation. — Flow  r^^lated  by  diversions  of  Twin  Falls  canals  at  Milner. 

AocuBAOT.— Stage-discharge  relation  practically  permanent  during  year.  Bating 
curve  well  defined.  Gage  read  to  quarter  tenths  twice  daily.  Discharge  aacer 
tained  by  applying  mean  daily  gage  heights  to  the  rating  table.  Becoids  good 
except  for  a  few  days  when  gage  heights  are  questionable. 

Ditcharge  meamtnmentt  of  Snake  River  near  Hagermany  Idaho,  during  the  year 

Sept.  SO,  1915, 


Datt. 

Madebj— 

bS^. 

Dto- 
cfaarge. 

Date. 

Made  by- 

bright. 

DIs- 
cbani. 

Oek.    8 
VMf  30 

t-l-^S^^!^^ 

Feet, 

8et,'fL 
11,100 
11800 

Aof.  18 

A.  W.  Harrington.... 

T« 

*^ 
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2>oi^  ditdutrae,  in  ieoond-feet,  of  Snake  Rioer  near  Eagerman,  Idaho,  for  ihe  year  ending 

Sept,  SO,  191$. 


Dty. 


Oct. 


Nov. 


1 lO,™  11,900 

a 10,700'  11,800 

3 10,700  11,900 

4 10,700i  11,900 

6 U,300  11,900 


8 

9. 

10. 

11.. 
12., 
13.. 
U.. 
15. 

16.. 
17. 
18. 
19. 

ao. 


23. 
24. 
25. 

26.. 
27.. 
28. 
20., 
30.. 
SI. 


6 10,700  11,900 

7 10,700]  12,600 

"  10,700  11,900 

11,900  11,300 


10,700|  11,300 


10,700 
11,300 
11,300 
11,300 
12,fi00 


15,800 
12,200 
11,900 
11,900 
11,900 

10,700 
10,700 
10,700 
11,300 
11,900 


10,100 
11,900 
11,900 
10,100 
10,100 


13,80b  22,300 
15,800  15,100 
10,400  12,fi00 
15,100  10,700 
13,80q  10,700 


10,700 
11,300 
11,900 
11,900 
11,-^ 


11,300 
11,300 
11,300 
11,900 
11,900 
11,900 


12,500 
12,500 

11,900 
10,400 


8,4001 

9,000 
9,000 
9,000 
9,000| 

9,000 
9,000, 
9,000, 
9,540, 

o|«o| 


KoTB.— Mean  disolia»e  Oct.  21-25  estimated  at  13,000  seccmd-feet  from  records  of  flow  at  other  statioos. 
Discharge  interpolated  Oct.  19  and  Aug.  13. 


Monthljf  dMuerge  o/Snake  River  near  Hagerman,  Idaho y  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  8eoQnd4Mt. 


iffftTjtwnm    Minimum.     Mean. 


Btm-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Ockjbef 

November 

December . . . . . 

January 

FMnuary 

March 

April 

June 

July 

August 

September 

The  year 


16,400 
22,300 
15,800 
10,100 
11,300 
10,700 
9,540 
11,900 
17,800 
4,410 
4,800 
4,800 


10,700 
10,100 
8,400 
8,460 
9,000 
7,960 
5,820 
5,680 
4,410 
4,030 
4,030 
4,000 


12,100 
12,200 
10,400 
9,280 
9,770 
0,190 
7^620 
7^800 
8,330 
4,180 
4,380 
4,690 


744,000 
726,000 
640,000 
571,000 
543,000 
165,000 
453,000 
483,000 
496,000 
257,000 
269,000 
279,000 


22,300 


4,030 


6,820 


6,080,000 


B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
A. 
A. 
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BXAMM  BZVBE  AT  KXirO  HXZX,  IDAHO. 

LocATioN.-~In  sec.  7,  T.  5  S.,  K.  11  £.,  about  300  feet  east  of  the  Oregon  Short  line 
Railroad  station  at  King  Hill,  Elmore  County.  Big  Wood  Biver  enteiB  from  the 
north  about  20  miles  above  the  station. 

Drainaob  abba.— Not  measured. 

Kbcords  availablb. — ^May  13, 1909,  to  September  30, 1915. 

Gagb.— Inclined  staff  on  right  bank  installed  August  17,  1910;  read  by  P.  W.  Mc- 
Carthy. The  original  gage  used  May  13,  1909,  to  March  1,  1910,  was  a  verticil 
staff  on  the  left  bank  at  practically  the  same  section  as  the  present  gage,  but  wiih 
datum  about  2.2  feet  higher.  Temporary  staff  gage  about  three-fourths  mile  above 
present  location  used  March  7  to  August  16,  1910. 

DiscHARGB  MBA8URBMBNTS. — ^Mado  from  cable  about  100  feet  below  gage. 

Channbl  and  control. — ^Bed  at  the  gage  and  measuring  section  composed  largely 
oi  gravel.    The  control  is  a  lava  reef  partly  overlain  with  gravel;  shifts  slightly. 

WiNTBR  FLOW. — Stage-discharge  relation  unaffected  by  ice;  open-channel  rating^ 
applicable  throughout  winter. 

EzTRBMBS  OF  DISCHARGB. — Maximum  stage  recorded  during  year,  11.6  feet  at  2.56 
p.  m.  November  16  (discharge,  26,300  second-feet);  minimum  stage  recorded, 
5.1  feet  June  27  and  29  (discharge,  5,740  second-feet). 

1909-1915:  Maximum  stage  recorded,  13.1  feet  June  12  and  13, 1909  (discharge, 
41,900  second-feet);  minimum  stage  recorded,  4.5  feet  July  7-9  and  August  15  and 
16, 1910  (discharge,  4,760  second-feet). 

DiVBRSiONS. — ^No  important  diversions  for  irrigation  are  made  between  the  Milner 
station  and  King  Hill. 

Rboulation. — Flow  r^ulated  by  diversions  at  Milner.  During  certain  parts  of  the 
irrigation  season  practically  the  entire  flow  of  the  river  is  appropriated  and  the 
flow  at  King  Hill  is  derived  largely  from  springs  and  seepage  water  from  the  Twin 
Falls  tracts. 

AoouRACT. — Stage-discharge  relation  changed  slightly  during  the  year.  Rating 
curves  well  defined.  Gage  read  to  quarter  tenths  daily.  Discharge  determined 
by  applying  daily  gage  heights  to  several  rating  tables  during  year.  Records 
good. 

Dikharffe  meaturemerUM  of  Snake  River  at  Kirtg  HUly  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

^.. 

Die- 

CbUfi. 

Apr.  18 

G.C.Baldwin. 

Feet. 
6.75 
6.27 

Sec^L 
9,190 
6.950 

Aii»  18 

A.  w  H^riineton. .      .. 
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Daily  d%$charge,  in  Kcond-fut,  of  Snake  River  at  King  EiU,  Idaho ^  for  the  year  ending 

Sept.  30, 1916. 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

5. 

e. 

7. 
8. 
9. 
10, 

11, 
12. 
13. 
14. 
15, 

16, 
17, 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


12,100 
13.100 
15,000 
14,700 
18,700 

13,100 
13,100 
14,000 
14,700 
14,700 

14,800 
14,000 
13,400 
13,100 
12,100 

12,800 
17,800 
17,100 
16,400 
15,000 

15,000 
16,400 
15,300 
14,700 
14,700 

14,300 
14,000 
14,300 
15,000 
14,800 
14,300 


13,700 
18,400 
13,700 
14,800 
14,300 

15,000 
14,300 
14,000 
14,300 
12,800 

12.100 
13,700 
12,400 
10,400 
10,400 

26,300 
17,800 
14,000 
13,700 
18,700 

13,700 
14,000 
15,000 
14,000 
13,700 

13,700 
13,100 
13,100 
13,400 
16,000 


16,400 
19,400 
17,600 
15,300 
14,300 

18,100 
11,800 
13,100 
13,700 
13,400 

12,100 
12,100 
11,300 
10,100 
0,860 

11,600 
11,600 
12,100 
11,800 
10,100 

9,820 
9,320 
9,050 
9,050 
9,860 

10,700 
10,700 
10,700 
10,700 
11,000 
11,000 


11,800 
11,800 
11,800 
12,100 
11,800 

11,800 
11,600 
11,600 
11,600 
11,600 

11,800 
11,800 
11,800 
11,800 
11,800 

11,800 
11,800 
11,600 
11,600 
11,800 

11,600 
11,600 
11,600 
11,300 
11,000 

10,700 
10,700 
10,700 
10,700. 
10,700. 
11,000. 


11,800 
12.400 
12,400 
11,800 
11,800 

11,800 
11,600 
11,800 
11,800 
11,800 

11,800 
11,600 
11,600 
11,800 
11^800 

11,800 
12,400 
11,000 
11,800 
11,800 

12,100 
13,100 
12,400 
10,700 
11,000 

11,600 
12,100 
12,100 


12,100 
12,400 
12,100 
11,600 
11,000 

11,000 
12,800 
10,700 
10,700 
10,100 

10,400 
10,400 
10,100 
10,100 
10,100 

10,100 
10,400 
10,400 
10,400 
10,700 

10,700 
10,700 
10,700 
10,400 
10,100 

10,700 
11,800 
12,100 
11,800 
11,800 
11,800 


11,300 
11,000 
10,700 
10,400 
10,400 

10,100 
9,600 
0,500 
9,500 

10,100 

10,100 
9,860 
9,860 
9,050 
9,060 

10,100 
10,700 
9,590 
6,180 
6,390 

9,600 
9,860 
9,620 
9,620 
9,620 


8,070 
9,100 
9,370 
8,070 
0,870 

9,910 
9,870 
9,100 
9,130 
9,400 

9,180 
9,130 
8,610 
7,600 
6,900 

6,900 
6,700 
6.260 
7,150 
7,630 

8,120 
8,630 
9,430 
11,100 
11,400 


10,200  12,600 
10,400  12,600 
9,620  13,200 


9,350 
8,820 


13,800 
13,500 
13,200 


13,200 
12,900 
12,600 
11,400 
14,500 

16,600 
17,000 
16,200 
15,900 
15,900 

13,900 
12,400 
12,000 
13,000 
18,800 

10,600 
6,760 
6,570 
6,850 
6,350 

6,140 
6,140 
6,140 
5,930 
6,140 

6,160 
5,740 
5,950 
5,740 
5,950 


610 
610 

390 
410 
200 
20O 
200 

200 
990 
200 
200 
220 

430 
220 
220 
220 
220 

220 
460 
460 
240 
460 
460 


6,460 
6,460 
6.260 
6,260 
6,260 

6,260 
6,260 
6,260 
6,260 
6,280 

6,280 
6,280 
6,280 
6,280 
6,280 

6,280 
6,280 
6,280 
6,280 
6,280 

6,280 
6,280 
6,280 
6,280 
6,280 

6,280 
6,280 
6,280 
6,2801 
6,280 
6,280 


6,280 
6,280 
6,280 
6,280 
6,280 

6,280 
6,280 


Note.— Discharge  detennined  as  follows:  Oct.  1  to  Apr.  18  from  a  well-defined  ratine  curve;  Apr.  19  to 
Auf .  12,  by  shifting<xintrol  method;  Aug.  13  to  Sept.  8,  firom  a  well-defined  curve.  Gage  not  read  Sept. 
S-W;  mean  discharge  estimated  at  6.500  second-feet. 

M&nMy  discharge  of  Snake  River  at  King  Hill,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-Off 
(total  in 
acre-fteet). 

Accu- 

Minimum. 

Mean. 

racy. 

October 

17,800 
26,800 
19,400 
12  100 
13,100 
12,800 
11,300 
13,800 
17,000 
6,610 
6,460 

12,100 
10  400 
9,050 
10,700 
10,700 
10,100 
6,180 
6260 
6,740 
5,950 
6  260 
6,280 

14,400 
14,100 
12,000 
11,500 
11,800 
11,000 
9,680 
9,500 
10,200 
6,250 
6,290 
6,450 

885,000 
839,000 
738,000 
707,000 
655,000 
676,000 
576,000 
584,000 
607,000 
384,000 
387,000 
384,000 

A. 

November 

A. 

December 

A. 

January 

February 

March... 

Anril  

A 
A 
A. 
A. 

fi^.:;:;;::::::::::::::::::::::::::::::::::::::::: 

B. 

Jime. 

July 

seDtembi^' rrrri'mrmmmmimiiiiiiii 

B. 
B. 
A. 
B. 

The  year. • 

26,300 

6,740 

10,300 

7,420,000 
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BIVMK  VXAK  XmiPST.  ihaho. 

Location.— In  the  NW.  i  sec.  18,  T.  2  8.,  K.  1  E.,  three-fourths  mile  htHaw  ^e 
Swan  Falls  power  plant,  H  miles  below  the  company  ferry  and  12  miles  east  ci 
Murphy.  The  gage  is  on  the  Ada  County  side  of  the  river  and  is  38  nules  below 
the  month  of  Bruneau  River. 

Drainagb  assa.— 41,900  square  miles  (measured  on  United  States  Land  Office  maps). 

Recobds  availablb.— August  21, 1913,  to  September  30, 1915. 

GAOB^^-Friez  wat^-stage  recorder  on  right  bank  one-fourth  mile  below  hoiiBe  of 
S.  H.  Gantwell;  installed  September  7,  1914.  Temporary  vertical  staff  first 
installed  at  this  site  August  29, 1912,  was  replaced  October  2, 1912,  by  an  indined 
staff,  and  a  vertical  low-stage  section  was  added  August  22,  1913.  Temporarily 
installed  water-stage  recorders  were  in  operation  December  13,  1913,  to  June  27, 
1914.  All  gages  at  practically  the  same  location  and  set  to  the  same  datum. 
Records  prior  to  August  21, 1913,  fragmentary. 

DiscHABOB  MBASUBBMBMTS. — Made  from  ferryboat  1}  miles  above  the  gi^. 

Ohannbl  AMD  ooMTROL. — ^Bod  composod  of  lava  rock  overiain  with  deposits  of  sand, 
sih,  and  gravel,  where  not  scoured  out  by  the  current.  G<mtrol  practically 
permanent;  banks  not  subject  to  overflow. 

WiMTBR  FLOW. — Stago-dischaige  relation  not  affected  by  ice. 

ExTRBMBS  OF  DISCHABOB  .^Maximum  stage  during  year,  from  wat^-stage  recorder, 
8.52  feet  at  2  p.  m.  November  17,  1914  (dischaige  25,600  second-feet);  minimum 
stage  not  definitely  determined  but  less  than  — ^1.45  feet  on  several  occasions 
during  manipulation  of  gates  at  the  power  plant.  Minimum  mean  daily  stage, 
—1.2  feet  July  17  and  23  (discharge  5,560  second-feet). 

1912-1915:  MaTJmum  stage  recorded  12.13  feet  at  11.30  a.  m.  June  10,  1914 
(discharge  39,600  second-feet);  minimum  stage  as  noted  for  current  year. 

DiVBBSiONS.— A  number  of  small  pumping  plants  divert  wat^  for  irrigaticm  between 
this  station  and  that  at  King  Hill. 

Rboulation. — Large  diurnal  fluctuations  in  stage  are  due  to  the  manipuktkm  ci 
the  gates  at  the  dam  above  and  to  variation  in  load  at  the  power  plant,  but  becsose 
of  the  small  amount  of  storage  obtained  at  the  dam  the  changes  are  oi  short 
duration. 

AocuBAGY. — Stage-discharge  relation  constant  during  year.  Rating  curve  well 
defined.  Operation  of  water-stage  recorder  satisfactory  except  as  noted  in  foot- 
note to  table  of  daily  discharge.  Daily  dischaige  determined  by  applying  to 
rating  table  mean  daily  gage  heights  obtained  by  inspection  of  recorder  graph. 
Records  good. 

OooPBBATiON. — Gage-heigfat  record  furnished  by  Electric  Investment  Co.,  foonerly 
the  Idaho  Railway  Li^t  &  Power  Co. 

The  following  discharge  measurement  was  made  by  A.  W.  Harrington: 
Kay  10, 19X5:  0^6  ha^  1.70  feet;  dischaige,  8,780  second-feek 
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Daiih  dMmrge,  in  Meoond-feei,  pf  Snake  River  near  Murphy,  Idaho,  /or  the  year  ending 

Sept.  30, 1915. 


iHy. 


Oct.     Not.     Beo.     Jan.     Feb.     Iter.     Apr.    Ifoy.    June. 


July. 


Aug.  Sept. 


1.. 
2.. 
».. 
4.. 

5.. 

«.. 
7.. 
8.. 
0.. 
10.. 

11.. 

la.. 

13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
28.. 
24.. 
25. 

26. 
27. 
28. 
29. 
30.. 
31. 


12,200 
11,600 
12,000 
14,000 
14,500 

14,300 
13,800 
13,600 
14,100 
15,300 

15,500 
15,300 
15,300 
15,000 
13,800 

12,400 
14,300 
18,700 
17,600 
16,800 

16,300 
16^000 
17^100 
16,800 
16,300 

16,000 
15,500 
15,000 
15,000 
15,000 
15,000 


14,800 
13  100 
13,800 
16,800 
15,300 

15,000 
15,500 
15,500 
15^^000 
15,000 

14,800 
11,800 
14,300 
14,800 
11)600 

11,800 
23,800 
10,000 
14,800 
14,300 

H,800 

14,500 
15,300 
15,000 
14,800 

18,600 
15,800 
14,000 
13,800 
14,000 


13,800 
13,000 
10,200 
17,900 
16,800 

14,500 
13,100 
12,200 
13,300 
14,000 

14,500 
12,200 
12^900 
12,400 
11,300 

10,200 
11,800 
12,900 
12,600 
11,700 

10,800 
9,860 
9,350 
9,350 
9,520 

10,200 
10,600 
11,000 
11,200 
11,400 
12,000 


12,400 
12.400 
12,200 
12,000 
12,900 

12,400 
12,900 
12,200 
12,000 
12,200 

12,000 
12,000 
12,000 
12,000 
12,400 

13,300 
12,600 
11,800 
ir,600 
11,800 


11,400 
12,000 
13,100 
13,300 
12,- — 


11,800 
12,400 
12,900 
12,400 
10,800 


8,420 
8,280 
8,140 
8,870 
8,720 


15,800 
15,000 
14,800 
14,300 
12,000 


12,000  11,000 9,600 

11,800  11,400^  10,80n  10,200 

12,000i  13,300  10,200  9,860 

12,0m  11,600  10,20«  9,520 

12,000  11,400^  10,200^  8,570 

12,200^  10,800  10,40n  8,420 

12,200l  10,200  10,800  9,520 

12,000;  10,600  10,400  9,380 

12,200^  11,600,    9,690  8,000 

11,600^  11,000^    9,350^  7,870 


7,870 
r,610 
7,480 
7,610 
8,000 


11,400^  10,000^    9,M 

12,000  10,400;  10,  r 

12,900;  10,400,  11,; 

11,800  11,000;  10,200 

11,000  io,ooo|  8,r^' 


12,000  12,000 

12,200  13,800 

12,000  13,300 

11,800  12,900 

11,000  11,600 


10,800 
11  000 
11,200 
11,100 
11,000 
11,000 


11,200 
12,600 
13,100 


11,400  8,4201  8,420 
U,600'  10,000  9,520 
11,600|  10,200  9,520 
11,400  10,000! 
11,400|    9,600 

11,000!  10,400 


11,000 


10,400 
10,400 
9,800 
9,190 


15,000 
15,300 
15,300 


19,000 
17,300 
16,800 

16,500 
13,800 
11,400 
9,350 
10.000 

9,350 
8,140 
7,000 
6,800 
6,570 

6,470 
6,380 
6,380 
6,200 
6,130 

6,210 
6,210 
6,210 
6,050 
6,050 


5,980 
5,980 
5,960 
6,060 
6,130 

5,980 
6,200 
5,770, 
6,060 
6,060 

6,130 
5,840 
5,910 
5,910 
5,630 

6,050 

5,660^ 
5,840 
6,210 
5,010 

5,910 
5,630 
5,560 
5,840 
6,980 

5,840 
5,960 
5,840 
5,980 
5,840 
6,060 


6,130 
6,060 
6,060 
6,050 
6,060 

'5,980 
6,060 
6,060 
6,060 
5,980 

5,960 
5,910 
5,840 
5,980 
5,910 

5.980 
6,060 
5,980 
5,910 
6,980 

5,840 
5,840 
5,910 
5,910 
5,980 

5,910 
5,840 
5,910 
5,770 
5,840 
5,840 


5,840 
5,980 
5,910 
5,980 
5,910 

5,910 
5,840 
5,910 
5,010 
5,910 

5,010 
5,840 
5,980 
5,980 
5,980 

6,060 
6,080 
6,080 
6,130 
6,060 

6,290 
6,290 
6,130 
6,060 
6,130 

6,130 
6,290 
6,380 
6,470 
6,380 


Nan.— No  gege  hei^t  record  obtained  Dec.  15, 20,  Jan.  29,  liar. « to  Apr.  6.  lifty  24-28,  and  June  6  ^ 
diaefaarse  estimated.    Mean  discbarn  estimated  as  follows:  liar.  28-31, 12^  seoond-lBet;  Apr.  1-6, 11.800 
SBcendHeet;  Ifay  24-28. 12,300  seeond4Bet:  lone  7  and  8, 17,000  second-foet.    Dorinf  parts  of  oertam  aays 
in  July,  Auf .,  and  Sept.,  stage  fell  below  range  of  reooider,  owing  to  maninolation  01  gates  at  power  bouse, 
bat  tbis  fluctiiation  aoectod  aceoncy  of  dally  disobarge  record  but  sUgbtfy. 


MonMy  ditduBrge  of  Snake  River  near  Murphy,  Idaho,  for  the  year  ending  Sept.  SO,  191S, 


Month. 


Disebaige  in  secQiid4eet 


ifyHti^nni,  Minimum.     Mean. 


Run^iff 
(total  in 
acre-feet). 


Accu- 
racy. 


OoCober.... 
Norember.. 
December.. 
January — 
February... 
March 

g::::::: 

Jane 

July 

A^[^ 

flaptmber.. 


18,700 
23,800 
19,200 
13,300 
13,800 
13.300 


15,800 
19,000 
6,290 
6,130 
6,470 


11,600 
11,600 
9,350 
10,800 
11,200 
10.000 
8,000 
7,480 
6,050 
5,660 
5,770 
5,840 


15,000 
14,800 
12,400 
12,000 
12,200 
11,400 
10,300 

9,890 
10,700 

5,930 
.6,050 

6,060 


922,000 
881,000 
762,000 
738,000 
678,000 
701,000 
613,000 
606,000 
637,000 
365,000 
366,000 
361,000 


The  year. 


23,800 


5,560 


10,500 


7,630,000 


A. 
A. 
A. 
A. 
A. 
A. 
B. 
B. 
A. 
B. 
A. 
A, 


MoBL— See  footnote  to  table  of  daily  disebarii. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XII — ^B. 


BITAKE  BIVS&  AT  WSX8BB,  IDAHO. 

Location.— In  sec.  31,  T.  11 N.,  R.  5  W.,  about  one-third  o!  a  mile  above  wagon  bridge 

at  Weiser,  Washington  County.    Between  this  station  and  that  near  Murphy, 

Succor  Creek  and  Owyhee  and  Malheur  rivers  enter  Snake  River  on  the  left  bank 

and  Boise,  Payette,  and  Weiser  rivers  on  the  right  bank. 
Drainage  area. — ^Not  measured. 
Records  available.— October  8,  1910,  to  September  30,  1915.    Fragmentary  record 

of  gage  heights  obtained  by  Weather  Bureau  since  1895. 
Gage. — Inclined  concrete  gage  on  right  bank  installed  by  Weather  Bureau;  read  by 

J.  W.  Lapish.    Gage  used  October  8, 1910,  to  September  30, 1914,  was  an  inclined 

staff  on  right  bank  about  200  yards  below  wagon  bridge  at  different  datum. 
Discharge  measurements. — ^Made  from  cable  about  200  yards  below  bridge. 
Channel  and  control. — ^Bed  composed  of  rocks  and  coarse  gravel.    Control  fairly 

permanent.    One  channel  at  all  stages. 
Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open  channel 

rating  curve  used  throughout  the  year. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  6.4  feet  at  8  a.  m., 

November  18  (discharge  28,600  second-feet);  minimum  stage,  1.5  feet  at  8  a.  m., 

August  28  and  29  (discharge  5,550  second-feet). 
1910-1915:  Maximum  stage  recorded,  14.5  feet  (U.  S.  G.  S.  gage  datum)  June  15, 

1912  (dischai^  73,800  second-feet);  minimum  stage,  1.5  feet  Weather  Bureau 

datiun)  at  8  a.  m.  August  28  and  29,  1915  (discharge  5,550  second -feet). 
Diversions. — Some  water  diverted  between  Weiser  and  station  near  MiuT)hy  but 

almost  entirely  by  piunping. 
Accuracy. — Stage-discharge   relation   constant  during   year.    Rating   curve   well 

defined.    Gage  read  to  tenths  once  daily.    Daily  discharge  determined  by 

applying  daily  gage  heights  to  rating  table.    Records  good. 
Cooperation. — Gage  height  record  furnished  by  United  States  Weather  Bureau. 

Discharge  measuremenU  of  Snake  River  at  Weiser,  Idaho ,  during  the  year  ending  Sept.  30, 

1916, 

[Made  by  A.  W.  Harrington.) 


Date. 

Oase 
height. 

Dia- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Apr.  35 

Feet. 
4.17 
2.38 

8ec.-ft. 
.15,600 
8,640 

Sept.  3 

Feet. 
1.66 

8ee.-fi. 
6,170 

JtDy  12 

Note.— Gage  heights  refer  to  United  States  Weather  Bureau  gage.    United  States  G6oloc;ical  Sorver 
gage  read  as  foUows:  Apr.  25, 7  feet;  July  12, 5.54  feet;  Sept. 3, 4.8«leet. 
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Do%  dMuxrge,  in  HCfrnd-JtA,  of  Snake  River  at  Weieer,  Idaho,  for  the  year  ending  Sept, 

30,1915. 


Day. 


Oct. 


Nov. 


Dto. 


Jan. 


Feb. 


ICtf. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 

31. 
35. 

36. 
37. 
38. 
30. 
30. 
81. 


13,800 
13,300 
13,700 
13,700 
15,000 

17,400 
17,000 
19,000 
16.500 
17,000 

19,000 
18,500 
18,500 
18,500 
18,500 

17,400 
15,500 
17,400 
33,000 
23,000 

22,400 
21,800 
21,800 
22,400 
21,800 

21,200 
20,700 
20,100 
19,600 


18,500 
18,000 
17,400 
16,500 
21,200 

19,000 
19.000 
19,000 
20,100 
19,000 

19,000 
19,000 
15,000 
15,000 
15,500 

17,400 
20,100 
28,600 
23,600 
23,600 

23,000 
22,400 
20,100 
17,400 
17,400 

17,400 
18,000 
18,000 
18,000 

19,000  17,400 

19,000 


17,400 
18,500 
19,000 
23,000 
22,400 

21,300 
20,100 
17,400 
15,000 
15,500 

16,000 
17,000 
16,000 
15,500 
15,000 

14,100 
12,800 
12,800 
12,800 
12,400 

12,800 
13,300 
13,300 
13,700 
13,700 


14,100  14,100  17,000 

14,100  16,500  17,000 

14,6001  18,500:  16,000 

14,600  16,500|  16,000 

14,600  18,000  16,500 


15,000 
15,000 
15,000 


16,500 
15,000 
15,000 


15,000  15,000 
15,000  15,500 


14,600 
14,600 
14,600 
14,600 
14,100 

14,100 
14,100 
14;i00 
13,700 
13,700 

13,700 
13,700 
14,100 
14,100 
14,100 


15,500 
16,000 
15,500 
15,000 
15,000 

14,600 
14,600 
15,000 
18,000 
18,000 

17,400 
17,400 
17,400 
18,000 
17,400 


14,100  14,600  16,500 

14,600  14,600  15,500 

15,000  14,100,  16,000 

14,600  13,700.... 

14,100  13,700^.... 

14,100  13,700  .... 


I 


15,000 
14,100 
14,600 
16,500 
15,000 

14,100 
14,600 
13,700 
14,600 
15,500 

16,500 
15,500 

i5,ooo; 

15,0001 
15,000j 

15,500; 
16,500, 
16,500' 
17,000 
18,000, 


22,400 
20,700 
19,600 
19,600 
19,600 

19.000 
18,500 
17,400 
17,000 
16,000 

16,000 
16,000 
17,000 
17,400 
17,400 


17,000 
16,500 
15,500 
15,000 
14,600 

14,100 
14,100 
14,600 
14,600 
15,000 

15,500 
16,500 
19,000 
21,800 
19,000 


16,500  18,500 

16,000  18,000 

15,500  22,400 

15,500  28,700 

17,400  25,400 


15,500 
15,000 
16,500 


23,600 
23,600 
23,600 


16,600  23,600 
16,000  25,400 


26,700 
26,700 
26,100 
24,800 
23,600 

21,200 
21,200 
23,0001 
26,100 
22,400 

21,800 
21,200 
18,500 
16,500 
13,700 

13,300 
12,800 
11,600 
10,800 
9,990 

9,610 
9,240 
8,870 
8,510 
8,160 


19,000  15,500  26,100  8,160 
19,000  15,000l  25,400!  8,510 
18,000'  15,500  25,4001  8,510 
18,500  16,000'  26,700;  8,610 
20,700  16,5001  26,700  7,8101 
21,800 26,700j 


7,470 
7,470 
7,470 
7,140 
7,140 

7,470 
7,470 
7,810 
8,510 
7,470 

8,870 
8,510 
7,470 
7,470 
6,810 

7,470 
7,140 
7,140 
6,810 
7,140 

7,140 
6,490 
6,490 
5,860; 
6,170 

6,490 
6,490 
6,490 
6,490 
6,490 
6,490 


6,490 
6,810 
6,810 
6,490 
6,490 

6,490 
6,490 
6,490 
6,170 
6,170 

6,170 
5,860 
5,860 
5,860 
5,860 

5,860 
5,860: 
5,860 
5,860 
5,860| 

5,860; 
6, 170' 
5,860 
5,860 
5,860j 

5,86o' 
5,860 
5,550 
5,550 
5,860 
5,860. 


5,860 
6,170 
6,170 
6,170 
6,170 

6,490 
6,170 
6,170 
6,170 
6,170 

6,170 
6,170 
6,490 
6,490 
6,490 

6,810 
6,810 
6,810 
6,810 
6,810 

6,810 
6,810 
6,810 
6,810 
6,810 

6,810 
6,810 
6,810 
7,140 
7,140 


lionthiy  diediarge  of  Snake  River  at  Weiser,  Idaho,  for  the  year  ending  Sept.  SO,  1916, 


Month. 


Discharge  In  second-feet. 


i/f ^Tiifmm  ■  iHnimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Oetober 

NoT«nb«r 

December 

Jumary 

Fabmary 

March 

»".::-: 

Joiia. 

July 

Aofust 

S^tamber 


23,000 
28,600 
23,000 
15,000 
18,500 
21,800 
22,400 
26,700 
26,700 
8,870 
6,810 
7.140 


28,600 


13,800 
15,000 
12,400 
13,700 
14,100 
13,700 
15,000 
14,100 
7,810 
5,860 
5,550 
5,860 


18,500 
19,100 
15,700 
14,300 
16,200 
16,300 
17,100 
20,300 
15,900 
?,140 
6,060 
6,540 


1,140,000 

1,140,000 

965,000 

879,000 

900,000 

1,000,000 

1,020,000 

1,250,000 

946,000 

439,000 

373,000 

389, 000* 


6,660 


14,400 


10,400,000 
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SUBPACE  WATER  SUPPLY,  1915,  PABT  XH — B. 


BITASE  &IVS&  HSAB  BT7BBAKK.  WASH. 

Location.— In  sec.  28,  T.  9  N.,  R.  31  E.,  at  the  head  of  Fivemile  Rapids,  abo¥S 
intake  of  Burbank  Power  <fc  Water  Ck).'s  canal,  4  miles  above  Burbank,  in  Walk 
Walla  County. 

Drainage  area. — ^109,000  square  miles  (measured  on  General  Land  Office  and 
Forest  Service  maps). 

Records  available. — September  1,  1909,  to  September  30,  1915;  fragmentary 
records  October  2,  1907,  to  August  31,  1909. 

Gage. — Inclined  staff  1,500  feet  above  canal  intake;  dattun  300  feet  above  sea  level; 
auxiliary  vertical  staff  at  lower  end  of  power  canal.  Gage  read  daily  by  Harry 
Phelps,  Lewis  Dunlap,  and  E.  B.  Madden. 

Discharge  measurements. — ^Made  from  Northern  Pacific  Railway  bridge  at  Bur- 
bank, 4  miles  below  gage. 

Channel  and  control. — Control  at  head  of  rapids;  may  shift  at  flood  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  42.6  feet  May  20 
and  21  (discharge,  122,000  second-feet);  minimum  stage  recorded,  34.6  feet  Sep- 
tember 1  and  2  (discharge,  13,000  second-feet). 

1909-1915:  Maximum  stage  recorded,  51.8  feet  May  29,  1913  (discharge,  298,000 
second-feet,  revised);  minimum  stage  recorded,  34.6  feet  September  4,  1914 
(discharge,  13,000  second-feet,  revised). 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice. 

Diversions. — ^A  large  amount  of  water  is  diverted  from  Snake  River  for  irrigation  in 
southern  Idaho. 

Storage. — Jackson  Lake  reservoir  (capacity,  400,000  acre-feet)  is  the  laigest  in 
operation. 

Accuracy. — Stage-discharge  relation  practically  permanent  during  the  year;  not 
affected  by  ice.  Rating  curve  well  defined  below  225,000  second-feet.  Gage 
read  to  tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
heights  to  rating  table.  Records  excellent  for  periods  in  which  regular  gage  was 
read,  good  for  those  in  which  readings  were  obtained  from  gage  in  power  canal, 
and  fair  when  based  partly  on  hydrographic  comparison  with  records  of  flow  i^ 
Lewiston  and  Riparia.    See  footnote  to  table  of  daily  discharge. 

Cooperation. — Gage-height  record  furnished  by  the  Burbank  Co. 

Diicharge  measurements  of  Snake  River  near  Bvrbankj  Wash.,  during  the  year  ending 

Sept,  SO,  1915. 


Date. 

Mftrteby- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

bei^t. 

Dls- 
cbarsD. 

Oct.  31 

C.  0.  Brown 

James  E.  Stewart 

Feet. 
37.  M 
36.52 

8ee.-ft. 
80,700 
23,500 

Sept.  23 
34 

C.  0.  Brown 

Fut. 

34.96 

34.94 

8ee.-fL 
14.500 

Feb.    1 

do 

14.600 
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DaUy  di8eharg€f  in  seamd-feetf  of  Snake  River  near  Burbank,  Waeh.^/or  the  year  ending 

Sept.  SO,  2915. 


D*y. 


Oct. 


Not. 


Dec. 


Jan. 


Ftob. 


Max, 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4, 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 

20. 

21. 
22. 
23. 
24. 
26. 

28. 
27. 
28. 
29. 
30. 
31. 


24,eoo 

22,900 
21,200 
22,600 
24,000 

25,400 
26,100 
33,000 
30,200 
28,600 

27,700 
26,100 
28,500 
30,200 
31,100 

30,200 
30,200 
30,200 
28,500 
28,600 

34,000 
44,300 
37,200 
37,200 
37,200 

38,300 
36,100 
36,100 
35,000 
33,000 
32, 100  . 


37, 


000 

000 
100 
100 
000 

400 
300 
200 
300 
000 

000 
100 
000 
600 
000 

300 
200 
100 
200 
200 

000 
000 
200 
700 
500 

100 
700 
700 
700 
600 


20,400 
28,600 
27,700 
26,900 
26,900 

26,900 
32,100 
31,100 
28,500 


26,100 
28,500 


25,400 


23,200^  30,200 
29,400 
32,100 
32,100 

31,100^  32,100 


33,000 
33,000 
34,000 
32,100 
26,100 


49,600 
62,300 
63,300 
63,700 
66,100 


63,200 
62,200 
67,900 
65,100 
49,600 


25,400 


28,500 


23,200 


24,600 


21,200 


23,900 


22,500 


27,700 
30,200 
27,700 
28,500 
27,700 


29,400 
36,100 
36,100 
1,900  36,100 
....   36,000 


62,200  46,900 

67,900  46,900 

66,500  46,600 

63,700  44,300 

63,300  48,200 

48,2001  48,200 
43,000;  53,700 
44,300  56,100 
61,000!  57^200 
62,200j  59,300 

66,600|  68,100 
66,600  65,100 
66,100l  60,800 
69,300  76,800 


62,200 


18,800   19,400 


33,000 
30,200 
31,  lOOJ 


20,600 


18,300 


32, 

3i,ioo; 

30,600 


23,900 


22,600 


34,000 
36,000 
36,100 
36,100 
40,600 

46,900 
43,000 
40,600 
41,800 
46,000 
48,200 


122,000 


68,100122,000 
71,200115,000 
68,100101,000 
62,200,101,000 
50,3aM  92,400 

56,500  94,100 
62,300  94,100 
63,700;  94,100 
63,700,  07,600 
60, 600' 106, 000 
1101,000 


94,100 
94,100 
99,400 
94,100 
87,300 

82,300 
79,000 
74,200 
72,700 
72,700 

72,700 
68,100 
72,700 
71,200 
68,100 

66,600 
63,700 
66,600 
62,200 
46,900 

46,600 
49,600 
46,900 
43,000 
40,600 

40,600 
41,800 
44,800 
41,800 
39,400 


37,200 
36,100 
34,000 
32,100 
30,200 

30,200 
32,100 
32,100 
34,000 
38,300 

41,800 
30,400 
36,000 
36,000 
33,000 

31,100 
31,100 
30,200 
32,100 
32,100 

28,600 
26,900 
26,400 
24,600 
23,200 

28,200 
22,600 
21,200 
21,200 
21,900 
21,900 


21,900 
21,900 
21,900 
21,900 
21,900 

20,600 
18,800 
18,300 
17,800 
17,800 

17,300 
17,300 
17,200 
16,700 
J6,700 

16,700 
16,200 
15,300 
15,200 
14,800 

14,800 
14,800 
14,800 
14,800 
14,800 

14,800 
13,400 
13,400 
13,400 
13,400 
13,400. 


13,000 
13,000 
13,100 
13,800 
13,400 

14,800 
14,800 
14,800 
13,400 
13,400 

18,400 
18,800 
14,200 
14,600 
14,900 

15,800 
16,700 
16,700 
16,600 
16,400 

15,200 
14,800 
14,800 
14,300 
14,800 

14,800 
13,400 
14,300 
14,800 
16,700 


Monthiy  dieduarge  of  Snake  River  near  Burhank,  Wash., /or  the  year  ending  Sept.  30, 1915, 


Mooth. 

Discharge  in  seoood-itoet. 

Ron-ctf 
(total  in 
aoe^t). 

A.ooa- 

ICaziDiQm. 

Minimom. 

Mean. 

racy. 

October 

44,300 
43,000 
32,100 
28,500 
33,000 
48,200 
71,200 
122,000 
99  400 
41,800 
21,900 
16,700 

21,200 
27,700 

30,700 
84,300 
23,400 
33,700 
28,400 
34,700 
60  500 
74,300 
04,400 
80,200 
10,800 
14,400 

1  «»"000 

2  OOO 
1          OOO 

1          000 
]           000 
000 
000 
000 
000 
000 
000 

B. 

November 

B. 

December 

B. 

January 

C. 

February , 

23,200 
36,100 
48,000 
44,800 
80,400 
21,200 
13,400 
18,000 

C. 

Ufirrti 

B. 

April 

A. 

1^;:;:;... :.::::..:::::::;:::::: ::::::::::::::: 

A. 

JniM. 

A. 

July 

A. 

Aucost 

A. 

flfljrtflWihflr 

,000  1  B 

The  year ...,......»,..»,,.... 

122,000 

13,000 

36,000 

26,000,000 
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SURFACE  WATEB  SUPPLY,  1916,  PART  Xn — ^B. 


TBIBXJTAItY  BASINS. 
HSVKTS  FO&K  AT  WABM  &IVSB,  IDAHO. 

LocATiON.—In  sec.  12,  T.  9  N.,  R.  43  E.,  Fremont  County,  about  300  ymids  abo?B 
mouth  of  Warm  River  and  half  a  mile  above  Warm  River  station  on  the  YeUow- 
stone  branch  of  the  Or^on  Short  Line  Railroad;  above  all  main  tributaries. 

Drainaob  abba. — Not  measured. 

Records  availablb. — September  3,  1910,  to  March  22,  1915,  when  station  was  dis- 
continued. 

Gaob.— Vertical  staff  on  left  bank;  read  by  Mrs.  Josephine  Stone. 

Discharge  measurement. — ^Made  from  cable  at  gage. 

Channel  and  control. — Bed  composed  of  cobbles,  gravel,  and  sand.  Stage-dis- 
charge relation  at  times  affected  by  growth  of  moss  in  channel;  conditions  other- 
wise reasonably  permanent. 

WiNTEB  FLOW. — ^Mush  ico  reported  in  channel  at  various  times  for  short  periods;  stage- 
discharge  relation  not  seriously  affected;  open-channel  rating  curve  used. 

Extremes  op  discharoe. — Maximiun  stage  recorded  October  to  March,  4.9  feet 
October  3,  4,  and  6  (discharge,  1,220  second-feet);  minimum  stage  recorded,  4.2 
feet  January  5  and  16  (discharge,  825  second-feet). 

1910-1915:  Maximum  stage  receded,  7.4  feet  May  21,  1912  (discharge,  3,300 
second -feet);  minimum  stage  recorded,  4.1  feet  March  14  and  26, 1913  (discharge, 
705  second-feet). 

Diversions. — Practically  none  above  station. 

Regulation. — ^None. 

Accuracy. — ^Records  good  except  for  December  and  January  when  stage-discharge 
relation  may  have  been  slightly  affected  by  ice. 

The  following  discharge  measurement  was  made  by  G.  C.  Baldwin: 
March  22,  1915:  Gage  height,  4.47  feet;  discharge,  970  second-feet. 

Daily  dikharge^  in  iecond-feet^  of  Henrys  Fork  at  Warm  River,  Idaho,  for  the  year  end- 
ing Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

1.... 
2.... 
8.... 
4.... 

5.... 

6.... 
7.... 
8.... 
9.... 
10.... 

11.... 
12.... 
18.... 
14 

1,100 
1,160 
1,220 
1  220 
1,220 

1,220 
1,160 
1,160 
1,160 
1,160 

1,160 
1,160 
1,160 
1,160 
1,160 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

935 

988 

1,040 

1,040 

1,040 

1,040 
988 
935 
922 
906 

804 
880 
880 
880 
880 

935 
935 
935 
880 
825 

852 
880 
906 
985 
9S5 

9S5 
985 
907 
880 
852 

1,000 
990 
990 
990 
990 

990 
990 
990 
990 
962 

935 
962 
990 
990 
990 

935 
935 
935 
935 
935 

935 
985 
935 
035 
985 

985 
935 
935 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
81.... 

1,160 
1,160 
1,160 
1,160 
1,160 

1,160 
1  160 
1,160 
1,160 
1,160 

1,160 
1,160 
1,160 
1  130 
1  100 
1,100 

1,080 
1,060 
1,040 
1040 
1,040 

1,040 
1,040 
1040 
1,040 
1,040 

1,040 
1040 
1,040 
1,000 
070 

880 
896 
916 
935 
935 

935 
985 
985 
935 
935 

985 
935 
985 
935 
935 
085 

825 

896 

968 

1,040 

1,020 

990 
990 
990 
962 
985 

954 

972 

990 

1,020 

1,020 

990 
900 
900 
990 
900 

935 
035 
935 
985 
985 

085 

985 
935 

""m 

15.... 

Non.—Oaee  read  four  times  a  iPMk;  disdiargeinterpolatadteothar  days.   BattBiOurra  wall  defined. 
Mean  dlaehaisi  Mar.  14-11  eattmatad  at  950  seoGod-teat. 
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Monthly  discharge  of  Henrys  Fork  at  Warm  River,  Idaho,  for  the  year  ending  Sept.  SO, 

1915, 


Month. 


Discharge  In  second-feet. 


Maximum. '  MinimunL      Mean. 


Run-off 
(total  in 
acre-feet). 


Acoo> 
racy. 


October 

November.. 
December.. 
January.... 
February... 
March  1-22. 


1,220 
1,100 
1,040 
1,040 
1,600 
070 


1,100 
970 
880 

•  825 
036 
035 


1,160 
1,070 
030 
040 
071 
042 


The  period. 


71,300 
63,700 
57,700 
57,800 
58,000 
41,100 


346,000 


HSir&TS  FO&K  HXAB  BEZBTTBO,  IDAHO. 

Location.— In  sec.  30,  T.  6  N.,  R.  39  E.,  Madiflon  County,  juat  below  highway  bridge 
about  a  mile  below  mouth  of  south  channel  of  Teton  River,  7  miles  below  main 
channel  of  Teton  River,  and  7  miles  due  west  of  Rexburg;  below  all  tributaries. 

Drain AOB  area. — Not  measured. 

Kecords  available.— April  13,  1909,  to  September  30,  1916. 

Gage. — Friez  water-stage  recorder  on  right  bank  about  250  feet  below  bridge;  prior 
to  April  5,  1913,  vertical  staff  on  right  bank  about  25  feet  farther  downstream. 
Datum  of  gages  used  before  January  1,  1912,  0.67  foot  higher  than  that  of  present 
gage.    F.  P.  Hansen,  observer. 

DiBCHARQB  MBASUREMENTB. — ^Made  from  cable  about  one-fourth  mile  below  gage, 
from  highway  bridge  above  gage,  or  by  wading. 

Channel  and  control. — Bed  composed  of  mud,  sand,  and  fine  gravel;  shifting. 
Except  at  the  bridge  left  bank  is  overflowed  at  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded,  8.90  feet  at  7  a.  m.  June  4 
(discharge,  6,200  second-feet);  minimum  stage,  1.90  feet  at  6  p.  m.  August  10 
(discharge,  481  second-feet). 

1909-1915:  Maximum  stage  recorded,  8.7  feet  (equal  to  9.37  feet  present  datum) 
June  6  and  7,  1909  (discharge,  7,680  second-feet);  minimum  stage  recorded, 
August  10,  1915. 

Winter  flow. — Stage-discharge  relation  seriously  a£fected  by  ice;  observations  dis- 
continued during  winter. 

Diversions. — Irrigation  canals  divert  water  above  station  but  definite  information 
as  to  number  of  canals  and  quantity  of  water  diverted  is  not  available. 

Regulation. — None  except  that  due  to  opening  or  closing  head  gates  of  irrigation 
canals. 

Accuracy. — Stage-discharge  relation  not  permanent.  Rating  curve  well  defined 
October  1  to  June  4  (except  during  winter)  and  September  10-30.  Mean  daily 
gage  heights  obtained  by  inspecting  gage-height  graph.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  heights  to  rating  table  except  June  5  to 
September  9,  for  which  i>eriod  shifting-control  method  was  used.    Records  good. 

Discharge  measurements  of  Henrys  Fork  near  Rexburg^  Idaho,  during  the  year  ending 

Sept.  30, 1915. 


Date. 

Made  by— 

h^t. 

Dis- 
charge. 

Date. 

Made  by— 

taS^. 

Dis- 
oharie. 

Mar.  31 

May  31 

O.C.  Baldwin 

A.  W.  Harrington 

G.C.Baldwin 

do 

Feet. 
3.79 
6.59 
2.49 
2.37 

Ste.-ft. 

1,650 

4,000 

653 

616 

1  July  30 
Aug.  16 
Sept.  10- 

i 

G.C.  Baldwin 

do 

A.W.Harrington.... 

Feet. 
136 
111 
3.12 

8ee.^ 
684 
649 
1,190 
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SUEPACE  WATEB  SUPPLY^  IftlS,  PABT  XH — ^B. 


DaUy  discharge,  in  second-feet,  of  Henrys  Fork  near  Rexburg,  Idaho,  far  Om  year  endmg 

Sept.  SO,  1915. 


Day. 


Oct. 


Not. 


Dm. 


Mar. 


Apr. 


ii»y. 


Jane. 


July. 


Ao^ 


Stpt. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27, 
28. 
29. 
30. 
81. 


2,510 
2,510 
2,760 
3,020 
3,020 

3,020 
3,020 
8,020 
2,030 
2,840 

2,840 
2,030 
2,840 
2,760 
2,760 

2,840 
2,840 
2,840 
3  100 
3,280 

3,190 
3,100 
3,020 
2,030 
2,840 

2,760 
2,760 
2,760 
•2,760 
2,670 
2,670 


2,670 
2,670 
2,670 
2,500 
2,500 

2,500 
2,510 
2,510 
2,510 
2,510 

2,510 
2,510 
2,510 
^,510 
2,420 

2,420 
2,340 
2,420 
2,420 
2,420 

2,420 
2,3i0 
2,340 
2,340 
2,420 

2,420 
2,420 
2,340 
2,420 
2,420 


2,180 
2,200 
2,420 
2,420 
2,420 

2,200 
2,200 
2,180 
2,100 


1,650 
1,650 
1,580 
1,650 
1,650 

1,650 
1,450 
1,450 
1,450 
1,650 
1,580 


1,510 
1,450 
1,580 
1,960 
2,340 

2,340 
2,000 
2,200 
2,340 
2,510 

2,500 
2,500 
2,420 
2,670 
2,760 

2,930 
3,100 
2,930 
?,9)0 
2,tf30 

2,930 
3,020 
3,100 
3,020 
2,760 

2,510 
2,260 
2,100 
1,950 
2,060 


2,340 
2,420 
2,420 
2,180 
1,950 

1,800 
1,650 
1,410 
1,250 
1,190 

1,190 
1,280 
1,730 
1,910 
2,340 

2,420 
2,180 
2,180 
2,670 
3,100 

3,550 
3,990 
4,190 
4,190 
4,190 

4,380 
4,660 
4,570 
4,200 
4,100 
4,010 


4,100 
4,950 
6,910 
6,200 
6,100 

5,600 
5,100 
4,510 
3,940 
3,750 

3,660 
3,270 
3,000 
2,650 
2,310 

1,790 
1,600 
1,490 
1,560 
1,580 

1,570 
1,390 
1,290 
1,229 
1,210 

1,280 

1,170 

1,070 

078 

866 


810 
753 
794 
675 
680 

645 
666 

706 
739 


1,040 

1,070 

961 

866 

781 

7U 
616 
573 
552 
541 

536 
580 
526 
522 
537 

711 
729 
637 
658 

684 
708 


703 
762 
768 
734 
730 

703 


500 
518 


666 


540 
640 

6tt 
5« 
663 

580 


913 
1,060 
1,130 
1,160 

1,170 

1,130 

1,180 

994 

940 


846 


067 

1,100 
1.1» 

i,r7» 

1.300 
1,180 

1,310 
1,900 
1,300 
1.340 
1,»0 

1,300 
1,340 
1,»« 

1,370 

1,S70 
1,»0 
1,370 
1,370 
1,370 

1,470 
1,6m 
1,800 
1,780 
1,790 


NoTB.^U[ean  discharge  Dec.  10-12  estimated  at  2,100  aecond^eet.    No  records  dbtained  Dec  13  to  Mv.  SO. 
Monthly  discharge  of  Henrys  Fork  near  Rexhwrg,  Idaho,  for  the  year  ending  Sept.  SO,  191S, 


Month. 

Ron-off 
(touain 
acre-feet). 

Aooa- 

Maximum. 

Mittimom. 

Mean. 

racy. 

October 

3,280 
2,670 
2,420 
1,650 
3,100 
4,660 
6,200 
1,070 
1,170 
1800- 

2,510 
5:340 

2,880 
2,470 
2230 
1580 

2,760 

2,840 

(No 

761 

1,300 

177,000 
147,000 
53,200 
34,500 
146,000 
170,000 
160,000 
43,900 

A. 

NoTember 

A. 

December  1-12 

B. 

March  21-31 

1,450 
1,450 
1  190 
866 
532 
518 
845 

A. 

April 

A. 

May!:;::::::.::.:.::...::::::::::::::::::::::::::; 

A, 

Jll«e. r    .    - 

B. 

jo^:.:..:;: :..: :....:::::..:.:.:::::::. 

A. 

Aunirt T r , 

B 

B. 

The  period 

1,060,000 

NoTB.— See  feetnote  to  table  of  daily  discharge. 

WABM  BIVES  AT  WA&M  &IVSB.  ZDAHO. 

Location. — ^In  sec.  13,  T.  9  N.,  R.  43  E.,  Fremont  County,  at  highway  bridge  half 
a  mile  above  Warm  River  station  on  Yellowstone  branch  of  Oregon  Short  Line 
Railioad,  less  than  a  quarter  of  a  mile  above  Robinson  Oe^,  and  about  luM  a 
mile  above  confluence  of  Warm  River  and  Henrys  Fork. 

Drain AOB  area. — 144  square  miles  (measured  on  Forest  Service  maps). 

Eecords  available.— January  24,  1912,  tb  Mkrch  22,  1915,  when  station  wtts  dis- 
continued. 
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Gaob. — ^Vertical  staff  attached  to  downstream  side  of  bridge  pier;  read  by  Mrs. 

Josephine  Stone. 
Discharge  mbasurbmbnts. — Made  by  wading  at  various  sections  near  gage. 
Channel  and  control.— Bed  rocky.    One  channel  at  all  stages.    Control  apparently 

shifting.    Stage-discharge  relation  during  part  of  year  somewhat  affected  by 

growth  of  moss. 
•Extremes  of  discharge. — Maximum  stage  recorded  October  to  March,  1.50  feet 

October  4  and  21  (discharge,  297  second-foot);  minimum  stage  recorded,  1.32  feet 

December  16  and  January  9  (discharge,  215  second-feet). 
191^1915:  Maximum  stage  recorded,  2.3  feet  June  2,  1912  (discharge,  900 

second-feet);  minimum  stage  recorded,  1.3  feet  February  15  and  20  May  2,  5,  and 

7,  1912  (discharge,  192  second-feet). 
Winter  flow. — Stage-dischaige  relation  unaffected  by  ice;  open-channel  rating 

curves  assumed  applicable. 
Diversions. — None  above  station. 
Regulation. — ^None. 

AccxTRACT. — Standard  rating  curve  only  tidrly  well  defined.    Gage  read  to  quarter- 
tenths  about  three  times  a  week.     Discharge  determined  by  shifting-control 

method.    Records  fair. 

The  following  discharge  measurement  was  made  by  G.  C.  Baldwin: 
March  22,  1915:  Gage  height,  1.33  feet;  discharge,  228  second-feet. 

DaUy  diachargef  in  tecond-feetj  of  Warm  River  at  Warm  RiveTf  Idaho,  for  the  year 

ending  Sept.  SO,  1915, 


Day. 

Oct 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

1 

254 

243 

249 

238 

238 

16 

370 

349 

215 

333 

233 

2 

270 

243 

263 

233 

238 

17 

270 

249 

224 

333 

336 

3 

284 

243 

275 

339 

233 

238 

18 

270 

249 

234 

233 

338 

4 

297 

246 

262 

329 

233 

238 

19 

270 

249 

343 

233 

338 

5 

202 

249 

249 

339 

233 

238 

30 

284 

249 

343 

233 

238 



6 

286 

249 

275 

329 

233 

238 

31 

297 

249 

343 

233 

338 

7 

270 

249 

267 

229 

233 

224 

33 

284 

249 

343 

233 

338 

339 

8 

270 

349 

259 

333 

233 

224 

33 

270 

249 

343 

233 

338 

9 

270 

249 

258 

315 

233 

224 

34 

243 

249 

333 

338 

10 

270 

249 

256 

339 

238 

224 

35 

248 

249 

333 

238 

11 

270 

249 

256 

236 

233 

234 

36 

254 

249 

233 

338 

13 

270 

349 

254 

243 

233 

234 

37 

254 

249 

333 

338 

13 

270 

349 

229 

341 

233 

234 

38 

354 

249 

•••••.. 

333 

338 

14 

270 
270 

349 
349 

336 
330 

338 
335 

233 
233 

39 
30 
81 

348 
343 
343 

249 
249 

333 
333 
333 

16 

Note.— Oaffe  read  about  three  times  a  week  and  discharge  interpolated  on  intervening  days.    Mean 
discharge  estimated  as  follows:  Dec.  34  to  Jan.  3,  336  secoiid-feet;  March  14-21,  226  second-feet. 

MorUhly  discharge  of  Warm  River  at  Warm  River,  Idaho,/or  the  year  ending  Sept.  30, 1915. 


Month. 

Discharge  in  second-feet. 

Run-Off 
(total  in 
acre-feet). 

Aocu* 

l/r^-riinTfni- 

Mfajnuim, 

Mean. 

racy. 

October 

297 
249 
275 
243 
238 
238 

243 
243 
215 
215 
233 
224 

268 
248 
244 
232 
235 
229 

16,500 
14,800 
15,000 
14,300 
13)100 
9,980 

B. 

November....... 

B. 

December 

B. 

January 

B. 

February 

B. 

March  1-22 

B. 

The  period 

83,700 

Note.— See  footnote  to  table  of  daily  discharge. 
45725**— 18— W8P  413 4 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


BOBUrSON  OBBSK  AT  WABM  BIVBB,  ZDAEO. 

Location.— In  sec.  13,  T.  9  N.,  R.  43  E.,  Fremont  County,  at  Oregon  Short  Line 

Railroad  bridge,  about  one-third  mile  above  Warm  River  station  on  the  Y^oir- 

stone  branch,  and  about  300  yards  above  mouth  of  creek. 
Drainage  area. — About  41  square  miles  (measured  on  Forest  Service  map). 
Records  available. — January  24,  1912,  to  March  22,  1915,  when  station  was  dii- 

con  tinned. 
Gage. — ^Vertical  staff  attached  to  pile  on  downstream  side  of  railroad  bridge;  read 

by  Mrs.  Josephine  Stone. 
pifiCHARGE  measurements. — ^Mado  by  wading  or  from  bridge. 
Channel  and  control. — Bed  of  stream  composed  of  coarse  gravel.    Control  is  a 

well-defined  cobble  riffle  about  150  feet  below  gage;  apparently  shifting. 
Extremes  of  discharge. — ^Maximum  stage  rec(H*ded  October  to  March,  2.25  feet 

at  4.40  p.  m.  October  6  (discharge,  151  second-feet);  minimum  stage  recorded. 

1.70  feet  January  3  and  5  (discharge,  66  second-feet). 
1912-1915:  Maximiun  stage  recorded,  4.3  feet  May  28,  1912  (discharge,  1.140 

second-feet);  minimum  stage  recorded,  1.5  feet  February  15,  1912  (discharge, 

51  second-feet). 
Winter  flow. — Stage-discharge  relation  affected,  during  parts  of  the  winter,  by 

shore  ice  at  control  and  by  anchor  ice;  flow  for  such  periods  estimated  from 

observer's  notes  and  by  comparison  with  records  of  flow  at  other  stations.  * 
Diversions. — None  above  station. 
Regulation. — None . 
Accuracy. — Rating  curve  well  defined.    Records  good  except  for  periods  in  which 

stage-discharge  relation  was  affected  by  ice. 

The  following  discharge  measurement  was  made  by  G.  C.  Baldwin: 
March  22,  1915:  Gage  height,  1.80  feet;  discharge,  79  second-feet. 

Daily  discharge^  in  ucond-feet^  of  Robinson  Greek  at  Warm  River ^  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

1 

100 
100 
112 
125 
138 

161 
133 
124 
116 
116 

116 
116 
116 
112 
108 

93 
93 
03 
93 
93 

93 
93 
93 
93 
93 

93 
93 
93 
93 
93 

86 
86 
86 
86 
86 

86 

""66* 
66 
66 

69 
72 
76 
79 
86 

84 
81 

79 
79 
79 
79 
79 

79 
77 
74 
72 
72 

72 
72 
72 
72 
72 

70 
72 
70 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

112 
116 
129 
142 
142 

142 
138 
133 
133 
116 

100 
96 
96 
94 
93 
93 

89 
85 
81 
81 
81 

81 
79 
79 
79 
79 

79 
79 
79 
81 
83 

72 
70 
6S 
68 
68 

72 
72 
72 
72 
72 

2 

3 

4 



5 

6 

7 

79 

8 

9 

10 

11 

72  

12 

72  ' 

13 

68  

14 

15 

t 

1 

Note.— Gage  read  about  three  times  a  week;  discharge  for  those  days  determined  from  a  fairly  wtH 
defined  rating  curve;  interpolated  for  intervening  days  except  when  stage-discharge  relation  was  afliMted 
by  ice— Dec.  7  to  Jan.  2  and  Jan.  13-31.  Mean  discharge  estimated  as  follows:  Deo.  7-31,  80  second-fint; 
Jan.  1  and  2, 66  aaoond-feft;  Jan.  13-31, 75  secood-feet;  Mar.  li-ai,  75  secood-feot. 
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MonUUif  discharge  of  Robinson  Creek  at  Warm  Rivery  Idaho,  for  the  fear  ending  Sepi,  30, 

1915. 


Mooth. 


Disehaife  in  seoood-feet 


ifyHw^nni,  MinimiiiiL     MeftiL 


Ran-off 
(total  iB 
•oro-foet). 


Aooa* 
noy. 


October 

Novembor. . 
Deoeinbflr. . 

January 

Febnivy... 
March  1-22. 


151 
03 
86 
80 
79 
79 


118 
87.9 
81.2 
74.3 
73.1 
71.4 


7,380 
5,180 
4,990 
4,670 
4,000 
8,130 


Tbe  period. 


39,200 


NOTB. 


footnote  to  table  of  daily  discharge. 

IDAHO  (OOVERHMSNT)  CANAL  VXAB  BHSLLBT.  IDAHO. 


Location.— In  sec.  31,  T.  1  N.,  R.  37  E.,  Bingham  County,  600  feet  below  the  canal 

head  gates,  1}  miles  southwest  of  Shelley,  and  10  miles  above  point  where  Sand 

Creek  crosses  canal. 
Rbgords  available.— -June  20,  1912,  to  September  30,  1915.    No  water  diverted 

during  1913  because  of  break  in  canal. 
Gaob. — Inclined  staff  set  in  concrete  of  rating  section  on  right  bank;  read  by  Ed. 

Hanks.    Bristol  water-stage  recorder  operated  during  previous  seasons;  inclined 

staff  always  used  as  reference  gage. 
DiscHAROB  MBA8URBMBNT8. — ^Made  by  wading  or  from  suspension  footbridge  about 

3  feet  below  gage. 
Channbl  and  control. — ^Trapezoidal  concrete  rating  section.    Collection  of  brush 

and  growth  of  aquatic  plants  cause  changes  in  stage-dischaige  relation,  but  bottom 

of  rating  section  evidently  fumishes  a  permanent  point  of  zero  flow  at  about  0.0 

on  gage. 
EzTRBMBS  OF  DISCHARGE. — MaxJmum  stage  recorded  during  the  year,  2.83  feet  at 

1 .30  p.  m.  August  5;  maxim um  dischaige  at  gage  height  2.7  feet  June  28  (discharge, 

142  second-feet);  minimum  flow  practically  zero  probably  about  0.0  on  gage  but 

has  not  been  definitely  determined  as  no  records  are  kept  when  head  gates  are  shut 

down. 
1912-1915:  Maximum  stage  recorded,  3.7  feet  July  29,  1912  (dischaige,  308 

second-feet);  minimum  as  stated  in  preceding  paragraph. 
Winter  flow. — Canal  not  operated  during  winter. 
Diversions. — None  above  station  and  none  between  station  and  outlet  into  Blackfoot 

River. 
Regulation. — Flow  controlled  at  head  gates  about  600  feet  above. 
Accuracy. — Stage-discharge  relation  affected  by  growth  of  weeds.     Records  fair. 

Idaho  canal  diverts  water  from  the  left  bank  of  Snake  River  in  sec.  31,  T.  1  N., 
R.  37  E.,  and  discharges  it  into  Blackfoot  River  in  sec.  24,  T.  2  S.,  R.  36  E.  The  canal 
receives  water  from  Sand  Creek  about  10  miles  below  this  statum.  For  record  at 
station  below  Sand  Creek  see  page  64.  Water  dischaiged  into  Blackfoot  River  during 
the  irrigation  season  is  diverted  by  the  Fort  Hall  upper  and  lower  canala  for  use  on 
Fort  Hall  reeervatioa. 
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BUBPACE  WATBB  BXTPPLT,  1915,  PABT  Xtt — ^B. 


Dimshargt  mea$urementi  of  Idaho  {ChvemmerU)  canal  near  SheUey,  Idaho,  during  A< 

year  ending  Sept,  SO,  1915, 


[MadAbyO. 

C.  Baldwin.] 

Month. 

Oaffe 
height. 

Dto- 
charge. 

Month. 

hd^. 

Dis- 
charge. 

Montii. 

iSSSa, 

DIa- 
ohaigew 

July  9 

Feei, 
2.00 
1.70 

60.0 

Aas.5 

Ftd. 
2.01 
1.15 

"''it:-, 

23.5 

Aug.  5 

2.81 

««.^ 

0. ....•••.. 

^5.:::::;:;; 

tA«  year  ending  Sept.  SO,  1915. 

Idaho, 

during 

Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

Day. 

Jane. 

July. 

Ang. 

1 

102 
102 
97 
80 
89 

89 
89 
89 
89 
105 

53 
61 
67 
67 
63 

36 
10 

11 

104 
104 
90 
86 
85 

73 
69 
65 
62 
61 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

62 

73 
89 
106 
110 

120 
138 
142 
106 
102 

U 

54 

54 

53 
S3 

53 
68 

58 
61 
61 
60 

2. 

12 

3 

13 

4 

14 

5. 

15 

0 

16 

7 

17 

18 

19 

20 

12 
46 
59 
56 

8. 

9. 

10 

Note.— Discharge  determined  ttom.  two  fairly  well  defined  ratJ 
Head  gates  of  canal  closed  Oct.  1  to  June  16  and  Aug.  8  to  Sept. 


I  curves  and  by  shlfting-oontrol  imthod 


Monthly  discharge  of  Idaho  {Oovemment)  canal  near  Shelley,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet 

Run-off 
(total  In 
acre-ftet). 

AOCQ- 

Maximum. 

Minimum. 

Mean. 

racy. 

June  17-30 

142 
105 
67 

12 
60 
10 

86.0 
75.1 
61.0 

2,410 
706 

C. 

July.            

C. 

August  1-7 

B. 

Theperlod      

7,740 

BLAOXFOOT  BIVBB  ABOVE  RB8BRV0ZR,  HBAB  HBNRT,  IDAHO. 

LooATioN. — ^Approximately  in  sec.  9,  T.  7  S.,  R.  42  E.,  at  Cully's  ranch,  1}  mileB 
above  flow  line  of  Blackfoot-Marsh  reservoir,  7  miles  south  of  Henry,  Bannock 
Coimty. 

Dbainaob  absa. — 360  square  miles  (measured  on  Land  Office  map). 

Rbcords  available. — ^March  25,  1914,  to  September  30,  1913. 

Gagb. — ^Vertical  staff  on  right  bank,  half  a  mile  above  Cully's  house  and  about  200 
feet  below  the  shearing  plant;  read  by  Mrs.  T.  W.  Cully.  Original  gage,  used 
March  25  to  September  30,  1914,  was  vertical  staff  attached  to  streamward  ade 
of  right  bridge  pier  about  three-fourths  mile  above  present  site. 

DiscHAROB  MBA8UREMBNT8. — ^Made  from  cable  at  gage  or  by  wading. 

Channbl  and  control. — ^Bed  composed  of  loose  rock,  boulders,  and  gravel;  rough. 
One  channel  at  all  stages.  Right  bank  near  gage  probably  subject  to  overflow  at 
high  stages.    Control  is  of  loose  rock;  fairly  permanent. 

EzTRBMBS  of  discharob. — MaTJmum  stage  recorded  during  year,  3.6  feet  at  10.30 
a.  m.  May  22  (discharge,  537  second-feet);  minimum  stage  recorded,  1.40  feet  at 
9.30  a.  m.,  Septemb^  1  (discharge,  55  second-feet).  Minimum  discharge  may 
have  occurred  during  the  winter,  when  stage-discharge  relation  was  affected  by 
ice. 

1914-15:  Maximum  stage  recorded,  6.45  feet  at  3.15  p.   m.,   April   24,  1914 
(discharge,  1,450  second-feet);  minimum,  September  1,  1915. 
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Winter  flow.— Stage-disdiaige  relation  seriously  affected  by  ice;  flow  estimated 
from  observer's  notes,  the  discharge  measurement  of  January  24,  weather  records, 
and  by  comparison  with  record  of  flow  at  Little  Blackfoot  River. 

DivBBsioNs. — ^A  few  small  ranch  diversions  only  are  made  above  gage. 

Rbottultion. — None.  Entire  flow  passing  gage  is  impounded  in  Blackfoot-Marsh 
reservoir,  1)  miles  below. 

AocuRACT.— Stage-dischaige  relation  not  permanent;  affected  by  ice  December  8  to 
March  21.  Two  weU-defined  rating  curves  used,  one  applicable  October  23  to 
December  7  and  June  5  to  September  30,  the  other  March  22  to  April  26.  Gage 
read  once  daily  during  open  water  and  three  times  a  week  during  winter.  Daily 
dischaige  ascertained  by  applying  daily  gage  heights  to  rating  table;  shifting- 
control  method  used  April  27  to  June  4.  Open-water  records  good;  winter  records 
poor. 

DMuxrge  measurenunU  of  Blackfoot  River  above  reservoir,  near  Henry,  Idaho,  during  the 

year  ending  Sept,  SO,  1915. 


Date. 

Made  by- 

h^t. 

Dla- 
charge. 

Date. 

Made  by- 

}S^X. 

Dia- 
charge. 

Oet.  81 
Jan.  M 
Apr.  98 

L.W.Roa8h. 

do 

O.C.Baldwin 

Fett. 

1.81 
•  L34 

2.83 

65.4 
210 

Jooe  6 
July  26 
Sept.  30 

A.W.Harrlii<too.... 

O.C.  Baldwin 

A.  W.  Harrington.... 

Feet. 
3.02 
1,68 
l!68 

86.4 
84.1 

•  Stage-diadiarge  relation  afteoted  by  ioe. 

Daily  dittharge,  in  eeeond-feet,  of  Blackfoot- River  above  reurooir,  near  Henry,  Idaho,  for  the 

year  ending  Sept  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

101 
101 
101 
101 
101 

101 
101 
108 
115 
101 

115 
130 
122 
108 
101 

130 
134 
138 
133 
127 

122 
122 
122 
123 
123 

117 
113 
106 
117 
127 

137 
146 
152 
157 
163 

154 
146 

233 
266 
296 
296 
322 

377 
410 
410 
448 
477 

506 
536 

477 
506 
448 

391 
350 
322 
300 

258 

322 
377 
322 
283 
258 

223 
200 
211 
231 
231 

254 
320 
320 
316 
288 

288 
260 
213 
224 
247 

233 
222 
200 
188 
220 

188 
176 
206 

320 
423 

480 
537 
507 
448 
446 

446 
417 
350 
360 
350 
303 

303 
262 
238 
104 
351 

361 
361 
208 

208 
972 

247 
224 
247 
260 
260 

213 
202 
202 
202 
202 

182 
172 
163 
154 
130 

122 
146 
146 
138 
130 

130 
130 
122 
122 
122 

115 
122 
138 
130 
130 

138 
122 
115 
115 
116 

115 
108 
101 
101 
04 

04 
04 
88 
88 
88 

88 
88 
88 
88 
88 
88 

88 
88 
88 
88 

88 

88 
88 
88 

82 
76 

76 
76 
76 
76 
70 

70 
76 
76 
76 
76 

76 
70 
70 
70 
70 

70 
66 
66 
63 
60 
68 

iS 

2 

3 

70 

4 

76 

5 

83 

6 

66 

7 

70 

8 

70 

9 

70 

10 

70 

11 

70 

13 

76 

13 

82 

14 

82 

16 

76 

IS 

76 

17 

76 

18 

76 

10 

74 

20 

70 

21 

70 

22 

108 
112 
115 
115 

116 
115 
153 
191 
196 
202 

70 

23 

116 
108 
106 

101 
108 
115 
115 
123 
101 

66 

24 

66 

2S 

66 

20 

88 

27 

146 

28 

122 

ao 

88 

80 

88 

31 

Non.—No  gage  height  record  Oct.  1-22.  Stage-dixharge  relation  affected  by  ioe  Dec.  8  to  Mar.  21. 
Discharge  estimated  from  observer's  notes,  climatic  data,  and  records  at  other  stations,  as  follows:  Oct. 
1-22, 140  second-feet;  Dec.  8  to  Jan.  23,  70  second-fSeet;  Jan.  24,  55  second-feet;  Jan.  25-31,  66  seoond-fset; 
Fab.  1-28, 85  seoond-feet;  Mar.  1-21, 100  seoond-fset. 
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BURPACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


MonUdp  discharge  of  Blachfoot  River  above  the  reservoir  near  Henry ^  Idaho^  for  (&«  fietf 

ending  Sept.  SO^  1915. 


Month. 

Discharge  in  socond-feet. 

Run-off 
(total  in 
aera^eet). 

ABBS' 

Minimom. 

Mean. 

~y. 

October 

101 
101 

131 

U6 
88.2 
68.4 
86.0 

114 

844 

316 

222 

109 
76.7 
77.0 

8,000  '  C. 

November 

188 
163 

6,840  1  B. 

Deoeniber .  .....  

5,4X    D. 

January 

4,210    D. 

Pebruary 1 

4,720    D. 

March 

202 
636 
£37 
351 
138 
88 
146 

7,010  1  C. 

April 

200 
176 
122 
88 
68 
65 

20.500 

B. 

fiSy ::.:::.:.:: : :.:.:...:::.. 

19.400 
13,200 
6,700 
4,650 
4,580 

B. 

Jane 

A. 

July 

A. 

Augiiffi . .  - .  -  ^ .  - . 

B. 

September 

A. 

The  year  ..,., < 

637 

146 

105,000 

Note.— See  footnote  to  table  of  daily  discharge. 

BULOXFOOT-ICARSH  RESERVOIR  HEAR  HERRT.  IDAHO. 

Location.— In  sec.  12,  T.  5  S.,  R.  40  E.,  about  12  miles  northwest  of  Henry,  Bannock 

County. 
Rboords  atailablb.— January  1,  1912,  to  September  30,  1915. 
Gaob. — Vertical  staff  near  spillway  at  right  end  of  dam ;  read  twice  daily  to  hundredths 

by  J.  B.  Curtis.    Zero  of  gage,  6,100  feet  above  sea-level. 
ExTRBMBS  OF  8TAGB. — Maxjmum  stage  recorded  during  year,  59.25  feet  June  12, 13, 

and  15;  minimum  stage  48.72  feet  at  6.15  p.  m.  September  30. 
1912-1915:  Maximum  stage  recorded  68.60  feet  June  27-30,  1912;  minimum 

stage  48.72  at  6.15  p.  m.  September  30,  1915. 
GooPBRATioN.— Gage-height  record  furnished  by  United  States  Indian  Sorice. 

Daily  gage  height^  infest^  of  Blackfoot- Marsh  reservoir  near  Henry,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aoc. 

fiept 

1    ^ 

68.00 
57.98 
67.82 
57.79 
67.70 

57.71 
57.68 

66.80 
66.78 
66.76 
66.76 
66.72 

66.70 
66.70 
66.68 
66.66 
66.60 

66.68 
66.66 
66.50 
66.48 
66.44 

66.40 
66.36 
66.31 
66.27 
66.25 

66.20 
66.15 
66.00 
66.06 
66.00 

66.92 
66.90 
66.90 
66.87 

66.87 
66.87 
66.85 
65.87 
65.90 

66.90 
66.90 
66.88 
66.86 
66.86 

65.86 
56.85 
56.85 
56.85 
66.87 

66.89 
65.90 
66.88 
56.87 
65.88 

65.96 
66.00 
66.90 
66.87 
65.90 

66.90 
65.90 
66.00 
56.00 

66.00 
56.05 
66.08 
66.10 
56.10 

66.09 
66.08 
66.05 
56.06 
56.06 

66.06 
66.06 
66.10 
56.10 
56.10 

66.12 
56.16 
66.16 
66.16 
66.16 

66.18 
66.18 
66.20 
56.20 
66.22 

66.21 
66.20 
56.18 

66.18 
66.18 
66.19 
66.20 
66.22 

66.22 
66.20 
66.20 
56.18 
66.19 

56.20 
66.26 
56.28 
56.29 
66.31 

66.32 
66.31 
66.33 
66.34 
66.82 

66.33 
66.34 
66.36 
66.38 
66.40 

56.40 
66.40 
56.40 
56.38 
56.38 
56.36 

66.39 
66.42 
56.49 
56.50 
66.60 

66.65 
66.68 
66.80 
66.87 
56.94 

67.00 
67.02 
67.08 
67.12 
67.16 

57.19 
57.28 
57.30 
57.36 
67.48 

67.62 
67.76 
67.87 
67.96 
68.02 

68.10 
68.11 
58.10 
58.08 
58.11 

68.14 
68.16 
68.20 
68.20 
68.18 

68.21 
68.19 
68.18 
58.18 
58.15 

58.16 
68.16 
68.21 
68.26 
68.26 

68.28 
68.28 
68.29 
68.30 
68.34 

68.40 
68.62 
68.60 
68.64 
68.69 

68.76 
68.80 
68.78 
68.84 
58.90 
58.96 

69.00 
69.00 
69.00 
69.00 
69.08 

69.16 
69.19 
69.20 
69.14 
69.16 

69.18 
69.24 
69.25 
69.21 
50.94 

69.16 
68.95 
68.90 
59.00 
68.96 

68.88 
68.80 
68.72 
68.68 
68.49 

67.62 
57.53 
57.42 

64.06 
63.06 
63.81 

61.12 

a 

51.08 

J    

0.93 

4 

67.31     68.70 

am 

5    



57.16 
57.02 
56.90 
56.79 
66.68 
66.64 

66.42 
56.28 
56.14 
66.96 
66.88 

66.78 
66.60 
66.49 
«6.38 
66.30 

55.20 
65.10 
64.96 
64.88 
64.78 

68.68 

63.48 
63.40 
63.32 
63.18 
63.06 

62.96 
62.84 
62.77 
62.70 
62.62 

62.64 
62.46 
62.38 
62.32 
62.26 

62.16 
66.10 
62.02 
61.92 
61.82 

61.72 
61.60 
61.60 
61.40 
61.32 
51.22 

0.71 

Q    



6a« 

7           

6a  51 

g    

67.64 
67.60 

6a  47 

0       

6a  31 

10* 

57.49 

57.41 
57.38 
57.32 
67.26 
67.19 

67.16 
67.12 
67.10 
67.05 
67.00 

66.06 
66.92 
66.90 
66.90 
66.86 

66.85 
66.85 
66.87 
66.88 
66.82 

6a  30 

11 

6a  30 

n 

60.10 

13           

saa 

14 

49.0 

15       

49.fi 

15    

40.71 

17 

49.« 

Ig 

68.46 
68.42 
68.42 

68.40 
68.30 
68.38 
68.36 
68.28 

68.22 
68.16 
68.14 
68.11 
68.10 
68.05 

49.W 

It 

49.47 

30 

40.31 

21 

40.» 

22 

40.9 

28 

49.12 

21 

40.  fl 

25 

48.11 

26 

68.38  '  64.68 
68.27  1  64.68 
68.18     64.48 
68.00  <  64.38 

41.11 

27 

41.81 

28 

48.0 

22 

48.80 

ao 

a 

65.86 
55.90 

56.00 
66.00 

67.76 

64.28 
64.20 

48.74 

Nora.— No  record  received  Oct.  1-17. 
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BLACXFOOT  BIVSB  VBAB  HBITBT,  IDAHO. 

Location.— In  sec.  11,  T.  5  S.,  R.  40  E.,  200  feet  below  wagon  bridge  at  Rockyford 
crossing,  1  mile  below  Blackfoot-Marsh  dam  of  the  United  States  Indian  Service, 
and  about  12  miles  northwest  of  Henry,  Bannock  Coimty. 

Drainage  area. — Not  measured. 

Records  available. — July  15,  1908,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  installed  September  18,  1912,  in  wooden  shelter 
on  left  bank;  referred  to  outside  vertical  staff  gage.  Prior  to  September  18,  1912, 
gage  was  a  vertical  staff  a  few  feet  downstream  from  site  of  present  gage.  Original 
gage  settled  0.11  foot  between  July  15,  1908,  and  May  25,  1912;  datum  of  present 
gage  same  as  that  of  original  gage  May  25,  1912.  Recorder  inspected  and  staff 
gage  read  daily  by  J.  B.  Curtis. 

Discharge  measurements. — Made  from  cable  600  feet  above  gage  or  by  wadipg. 

Channel  and  control. — Bed  composed  of  lava  rock,  boulders,  and  gravel.  One 
channel  at  all  stages.  Control  fairly  permanent.  State-discharge  relation  at 
times  affected  by  growth  of  moss. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.50  feet  June  25-28 
and  July  1-4  (discharge,  1,060  second-feet);  minimum  stage  recorded,  0.70  foot  at 
1.30  p.  m.  January  21  (measured  discharge,  3.3  second-feet). 

1908-1915:  Maximum  stage  recorded,  4.15  feet  May  14,  1909  (dischaige,  1,640 
second-feet);  minimum  stage  recorded  January  21, 1915. 

Winter  flow.— Stage-discharge  relation  not  affected  by  ice;  owing  to  proximity  of 
station  to  reservoir,  channel  remains  open. 

Diversions. — Only  a  few  small  diversions  are  made  for  irrigation  from  river  and 
tributaries  above  reservoir. 

Regulation. — Flow  controlled  by  gates  at  dam. 

Accuracy. — Stage-discharge  relation  affected  by  growth  of  aquatic  plants.  Two 
well-defined  rating  curves  used,  one  applicable  October  1  to  February  4,  the  other 
February  5  to  September  30.  Recorder  not  in  operation  October  1  to  March  31; 
stage  determined  from  daily  readings  on  staff  gage;  mean  daily  gage  heights  for 
rest  of  year  obtained  by  inspecting  recorder  graph.  Daily  dischaige  ascertained 
by  applying  daily  gage  heights  to  rating  table.    Records  good. 

Discharge  meanarements  ofBlackfoot  River  near  Henry,  Idaho ,  dwring  the  year  ending  Sept, 

SO,  1915, 


Date. 

Made  by— 

Gase 
height. 

Dis- 
charge. 

Date. 

Made  by- 

Gaee 
height. 

Dis- 
charge. 

Nov.    4 

L.  "W.  Roush 

Feet. 
2.42 
2.12 
1.55 
1.01 
.70 
1.96 

325 
141 
88.6 
3.3 
250 

Apr.  25 

June    3 

3 

3 

July  24 

25 

G.C.Baldwin 

A.  W.  Harrington.... 

do 

do 

O.C.Baldwin 

do 

Feet. 
1.97 
2.00 
2.29 
2.60 
2.96 
2.98 

See.-ft. 
264 

4 
Jan.   20 

ao 

21 
Apr.  24 

do 

do 

do 

do 

O.  C.  BakLwin 

274 
4M 
551 
761 
711 
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SURFACE  WATEE  SUPPLY,  1915,  PAET  XH — ^B. 


Daily  discharge,  in  ieeondfeel,  of  Blaekfooi  River  near  Henry,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

lUr. 

Apr. 

Mmy. 

JODt. 

July. 

Aug. 

Sept 

1 

628 
656 
656 
656 
656 

741 
886 
916 
916 
857 

684 

522 
497 
497 
472 
472 

472 
497 
522 
574 
628 

656 
684 
741 
574 
334 

272 
234 
216 
209 
199 

156 
133 
127 
109 
216 

216 
216 
234 
334 
401 

424 
448 
472 
472 
497 

497 
522 
522 
522 
522 

522 
522 
522 
522 
«22 

522 
522 
522 
522 
522 

472 
378 
378 
878 
378 

378 
284 
169 
133 
121 
127 

127 
127 
127 
127 
127 

127 
127 
127 
127 
127 

133 
130 
130 

lao 

180 

127 
127 
127 
188 
121 

108 
182 
182 
182 
182 

182 
182 
182 
182 
182 
189 

Ill 
49 
49 
44 
47 

57 
57 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
68 
63 

87 
112 

m 

112 
112 

m 

U7 
117 

117 
117 
112 
115 
117 

115 
112 
112 
112 
112 

128 
144 
144 
144 
144 

144 
156 
107 
167 
199 

234 

234 
234 
234 
234 
234 

234 

238 
253 
253 
258 

261 
245 
234 
267 
272 

272 
272 
272 
272 
268 

268 
272 
272 
272 
272 

S72 
272 

IS 

264 

264 

264 
264 
264 
268 

268 
272 
272 
272 
272 

264 
264 
264 
264 
264 

264 
264 
264 
264 
264 

264 
264 
264 
264 
264 

268 
268 
272 
272 
272 

272 
272 
272 
272 
272 
272 

272 
276 
826 
276 
276 

380 
380 
276 
380 
280 

276 
272 
272 
272 
272 

356 

684 
770 
770 
770 

770 

758 

1,060 

1,060 
1080 
1,060 
1080 
1,080 

1,060 
1,080 
1,060 
1,060 
1,090 

1,030 
1,080 
1,030 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 

828 
770 
753 
758 
747 

741 
753 
770 
764 
758 

758 
758 
758 

753 

758 

753 
747 
741 
741 
741 

741 
741 
741 
741 
741 

712 
601 
574 
574 
574 

509 

560 
564 

550 
550 

589 
563 
5S3 
553 
560 

550 
550 
650 
548 
548 
548 

551 

2 

5S8 

3 

551 

4 

548 

5 

543 

6 

50 

7 

50 

8 

50 

0 

538 

10 

531 

u 

12 

fl» 

13 

80 

14 

fiSS 

15 

838 

16 

8B 

17 

517 

18 

378 
378 
378 

378 
401 
424 
448 
448 

472 
472 
497 
497 
522 
522 

517 

10 

517 

20 

517 

21 

W 

22 

517 

23 

523 

24 

513 

25 

521 

26 

838 

27 

508 

28 

403 

29.* 

487 

30 

482 

31 

None.— No  record  obtained  Oct.  12-17,  mean  discharge  estimated  at  480  aeoQiid4Bet 
Monthly  discharge  of  Blaekfoot  River  near  Henry,  Idaho,  for  the  year  ending  Sept.  SO,  191S. 


Month. 


Discharge  in  seoond-leet. 


Maximom.  Minimom.     Mean. 


Ran-off 
(total  in 
acre-feet). 


racy. 


October 

November 

December 

January 

February 

March 

J5?.:::::::::: 

June 

July 

August 

September 

The  year. 


916 
741 
522 
189 
112 
234 
272 
272 
1,060 
1060 
753 
553 


878 
127 
121 
103 
44 
112 
234 
264 
272 
741 
648 
488 


500 
381 
429 
145 
641 
150 
263 
208 
567 
887 
625 


1,060 


44 


84,400 

22,700 

26,400 

8,920 

3,560 

9,220 

U,600 

16,500 

83,700 

54,500 

88;  400 

81,200 


286,000 


B. 
B. 
B. 
B. 
C. 
B. 
B. 
A. 
A. 
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BLAOKFOOT  &ZVXB  HZAB  SHBIXBT.  IDAHO. 

Location. — In  sec.  7,  T.  2  S.,  R.  38  E.,  Bingham  County,  1)  miles  above  mouth  of 
canyon,  3  miles  above  the  N.  A.  Just  ranch,  10  miles  southeast  of  Shelley;  below 
all  important  tributaries. 

Drainaob  arka. — ^Not  measured. 

Rbcords  AVAILABL8.— Jime  26,  1909,  to  September  30,  1915.  From  April  17,  1903, 
to  December  31,  1909,  records  were  obtained  near  Presto,  about  5  miles  below 
site  of  present  station;  no  tribut^kries  enter  between  the  two  sites,  but  during  the 
irrigation  season  sevenU  ditches  divert  probably  50  second-feet. 

Gagb.— Friez  water-stage  recorder  on  right  bank;  observer,  Rufus  E.  Reid. 

Channel  and  control.— Bed  rocky  and  rou^.  One  channel  at  all  stages.  Control 
somewhat  shifting. 

ExTRBMES  OF  DiscHAROB. — Maximtim  stage  recorded  during  year,  5.50  feet  at  2.30 
p.  m.  Jime  26  and  2  p.  m.  July  3  (discharge,  1,120  second-feet);  minimum  stage 
recorded,  3.33  feet  at  3  p.  m.  February  12  (discharge,  85  second-feet).  Lower 
stages  may  have  occurred  during  January  or  the  first  part  of  February,  when  the 
stage-dischaige  relation  was  a£fected  by  ice. 

1909-1915.  Maximum  stage  recorded,  5.80  feet  at  11.45  p.  m.  April  1,  1913 
(discharge,  1,370  second-feet);  minimum  stage  recorded  about  3.1  feet  December 
29,  1911  (discharge,  45  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  a£Fected  by  ice;  flow  estimated 
from  discharge  measurements  and  comparison  with  record  of  flow  at  station  near 
Henry. 

Diversions. — ^No  important  diversions  from  river  or  tributaries  above  station. 

Regulation. — ^Flow  regulated  laigely  by  storage  in  the  Blackfoot-Marsh  reservoir 
of  the  United  States  Indian  Service,  about  40  miles  upstream. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  December, 
January,  and  February.  Rating  curves  well  defined  by  measurements  except 
during  winter  months.  Mean  daily  gage  heights  obtained  by  inspecting  recor* 
der  graph.  Daily  discharge,  except  for  periods  during  which  stage-discharge 
relation  was  a£Fected  by  ice,  ascertained  by  applying  daily  gage  heights  to  rating 
table.    Records  good. 

Diachargt  meatureTnerUs  of  Blad^oot  River  near  SheUey,  Idaho,  during  the  year  ending 

Sept  SO,  1915. 


D«to. 

Made  by— 

bS^t. 

Dla- 
charge. 

Date. 

Made  by— 

bSg^t. 

Dis- 
charge. 

Oct.  r 

28 
Un.   16 
Mar.  26 

L.W.R0U8I1. 

do 

.....do ••••.. 

0.  C.  Baldwin 

Feet. 
4.53 
4.51 

•  4.41 
4.2s 

519 
131 
372 

May  M 

Aug.    4 
Sept.  23 

A.  W.  Hanington.... 

O.C.Baldwin 

A.  W.Harrington.... 

Feet. 
4.39 
5.06 
4.59 

Sec.-ft. 
433 
774 
526 

•  8tac»-diachaift  ralatioD  affleotad  by  let. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge^  in  second-feet^  of  Blackfoot  River  near  Shelley ,  Idaho,  for  the  year  ending 

Sept  SO,  1915. 


Day.      . 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

534 
702 
702 
600 

560 
560 
560 
560 
545 

571 
582 
632 
649 
684 

733 
777 
784 
739 
444 

397 
384 
375 
348 
340 

303 
303 
276 
276 
276 

280 
280 
284 
311 
425 

429 
439 
468 
473 

468 

483 
478 
493 
508 
545 

519 
519 
639 

140 
140 
140 
140 
142- 

142 
140 
140 
142 
142 

142 
145 
150 
150 
150 

150 
172 
175 
172 
172 

178 
193 
231 
272 
307 

357 
344 
362 
416 
362 
348 

853 
366 
388 
397 
366 

370 
379 
366 
357 
379 

379 
379 
379 
379 
379 

379 
379 
375 
370 
370 

388 
406 
406 
388 
379 

375 
366 
362 
357 
379 

893 
380 
385 
381 
378 

374 
370 
366 
362 
375 

375 
370 
366 
370 
366 

362 
362 
375 
379 
379 

425 
429 
425 
434 
434 

429 
420 
420 
420 
406 
402 

425 
425 
425 
425 
425 

416 
411 
405 
397 
393 

388 
393 
388 
384 
379 

375 
582 
796 
829 

1,120 
1,120 
1,120 
1,120 
1,120 

1,120 
1,120 
1,120 



V.'.V,', 

*  1,646* 

1,040 
1,040 

897 
863 
810 
803 
796 

790 

784 
816 
816 
816 

SIO 
816 
816 
810 
810 
816 

829 
822 
816 
810 
810 

810 
808 
810 
796 
790 

784 
754 
649 
643 
638 

633 
628 
624 
619 
614 

600 

604 

508 
503 
587 

6» 
576 
683 
582 
576 
676 

57t 

2 

S7S 

8 

1 

S82 

4 ^ 

587 

5 V 

1 

57« 

6 

1 

STt 

7 1 

1 

571 

8 1 

, 

571 

9::::::::::.::J::  :::: 

ses 

10 

1,000 

5fi6 

11 

571 

12 1] 

576 

13... -w i 

14 1 

113 
115 
126 

137 
128 
124 
117 
117 

117 
119 
117 
117 
122 

122 
135 
140 

578 
576 

15 

571 

16 ' 

131 

571 

17 

458 
458 

458 
458 

458 
458 
4(» 
534 
534 

529 
524 
514 
529 
645 
560 

5» 

18 

560 

19 

550 

20 

545 

21 

531 

22 

5M 

23 

5» 

24 

545 

25 

545 

26 

601 

27 

555 

28 

5M 

29 

5» 

30 

529 

31 

Note.— Discharge  estimated  on  account  of  ice  and  lack  of  gage  heights  as  follows:  Oct.  5-9,  832  secoDd- 
feet;  Oct.  11-16,  600  second-feet;  Dec.  14-21,  550  second-feet;  Dec.  22-28,  410  second-feet;  Dec.  29-31,  IH) 
secood-feet;  Jan.  1-15  and  17-21,  160  second-feet;  Jan.  22-31.  220  second-feet;  Mar.  1-12,  105  seoaod-feet; 
June  20-25,  875  second-feet.,  and  July  4-12, 1,080  second-ftet. 

Monthly  discharge  of  Blackfoot  River  near  Shelley ^  Idaho^  for  the  year  ending  Sept.  SO, 

1915, 


Month. 

Discharge  in  second-fset. 

Run-off 
(total  in 
acre-feet). 

Aocu- 

Maximum. 

Bfinimum. 

Mean. 

niey. 

Oetober 

458 
276 

626 
476 
456 
178 
115 
205 
376 
891 
650 
944 
682 
662 

88,500    B. 

Novemher 

784 

28,300     B. 

Decemher.    .       .       

28,000    a 

January - ,,  ,^r  rr. 

:::::::::::::::::::::::: 

10,900    a 

Febmai'y    ...,.,,,,,,.  ^  ^ ,.  ^ 

140 

61390 
12,600 
22,400 
24,000 
38,700 
68,000 
41,900 
33,400 

0 

March.... 

416 
406 
434 
1,120 
1120 
829 
604 

140 
353 
362 
875 
784 
576 
629 

B. 

Anril 

A. 

^;:::;;::::::::::::::::::::::::::::::::::.::::: 

B. 

JUlie  .........  .......TrTr..,.T-,.rT»^-Tr--r».--r-,r-T 

B 

July 

B 

August 

A, 

September 

A. 

The  vear 

1,120 

474 

343,000 

Nonu— £«•  lootoote  to  table  of  daily  diaohargtt. 
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BLAOKFOOT  BIVXR  HXAB  BLAOKFOOT,  IDAHO.- 

Location.— In  eec.  27,  T.  3  S.,  R.  34  E.,  Bingham  County,  at  the  Jarvis  ranch,  2 
miles  above  junction  of  Blackfoot  River  with  Snake  River  and  8  miles  southwest 
of  Blackfoot. 

DftAiNAOB  ARBA. — ^Not  messured. 

Records  available.— July  27,  1913,  to  September  30,  1915.  Records  obtained  only 
when  stored  water  from  Jackson  Lake  is  being  carried  in  Snake  River. 

Gaob. — Inclined  staff  on  right  bank  half  a  mile  south  of  the  Jarvis  ranch  house;  read 
by  Ardell  Olmstead. 

Discharge  measurements. — ^Made  from  a  cable  near  gage  or  by  wading. 

Cb^nnel  and  control. — Bed  composed  of  gravel;  control  presiunably  of  the  same 
material;  fairly  permanent.  One  channel  at  all  stages.  Banks  covered  with  a 
heavy  growth  of  brush  and  willows  which  may  affect  stage-discharge  relation  at 
hi^  stages. 

Extremes  of  discharoe. — ^Maximum  stage  recorded  during  year,  8.6  feet  at  6.10 
p.  m.,  September  29  (discharge,  643  second-feet);  water  below  gage  7.20  p.  m., 
June  17  (discharge  estimated  at  40  second-feet). 

1913-1915.  Maximum  stage  recorded,   8.7  feet  September  21-22,   1914  (dis- 
charge, 673  second-feet);  water  below  gage  June  17,  1915. 

Winter  flow. — ^No  records. 

Diversions. — ^Principal  diversions  above  gage  are  the  Fort  Hall  canals  near  Black- 
foot, but  several  smaller  diversions  are  made  in  the  vicinity  of  Blackfoot. 

Regulation. — Flow  regulated  by  storage  in  the  Blackfoot-Marsh  Reservoir  of  the 
United  States  Indism  Service. 

AccuRACT. — Stage-discharge  relation  permanent  during  period  of  record.  Rating 
curve  fairly  well  defined.  Gage  read  to  hundredths  once  daily  Daily  dis- 
charge ascertained  by  applying  gage  heights  to  rating  table.    Records  good. 


Di$dufge  measuTemenU  of  Blackfoot  River  near  Blackfoot,  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 

Date. 

MMleby- 

Oaw 
height. 

Dls- 

Date. 

Madebjr- 

Gage 
height. 

Dis- 
charge. 

June  10 

loly  11 

U 

A.  W.  Harrington.... 

G.C.Baldwin 

do 

Feet. 
6.73 
6.90 
7.00 

349 
383 

Aug.    3 
Sept.  21 

0.  C.Baldwin 

A.W.Harrington.... 

Feet. 
6.48 
7.09 

aec.-ft. 
300 
384 

Daiiiy  diaeharge,  in  second-feet,  of  Blackfoot  River  near  Blackfoot,  Idaho,  for  the  year 

ending  Sept.  SO,  1915, 


D^y. 

June. 

July. 

Aug. 

Sept. 

Daj. 

June. 

July. 

Aug. 

Sept. 

1 

214 
228 

228 
228 
242 

266 
942 
286 
286 
316 

362 
410 
410 
394 
378 

228 
.     271 
301 
331 
316 

316 
346 
846 
346 
331 

410 
286 
256 
200 
187 

174 
187 
187 
200 
214 

256 
256 

271 
316 
316 

331 
331 
346 
410 
410 

16 

56 
40 
124 
161 
161 

200 
148 
97 
82 

78 

161 
200 
242 
242 
228 

316 
256 
174 
148 
154 

136 
136 
118 
124 
124 

124 
136 
142 
142 
161 
174 

187 
174 
174 
174 
161 

174 
200 
214 
214 
200 

174 
174 
187 
174 
174 
174 

394 

2 

17 

394 

%            

18 

378 

4 

19 

378 

5 

20 

410 

6 

21 

394 

7                

22 

378 

8 

23 

426 

9 

24 

426 

10 

831 

m 

253 
214 
175 
136 

26 

426 

11 

26 

507 

n            

27 

609 

13 

28 

626 

14 

29 

643 

li 

30 

626 

31 

NoTB.— Station  not  in  operation  prior  to  June  10.    No  gage  heights  reoeiyed  June  11-14  and  17.    Dls- 
interpolated  June  11-14  and  estimated  from  notes  by  observer  June  17. 
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SURFACE  WATER  SUPPLY,  1916,  PART  XH — ^B. 


Monthly  disehcarge  of  Blaekfoot  River  near  Blackfooi^  Idaho,  for  the  year  ending  8epL 

SO,  1915. 


Month. 

Run-off 
(total  in 
acre-fMt). 

Aoea- 

IftniTTHim, 

Mean. 

raey. 

June  10-30 

331 
410 
410 
643 

40 
118 
161 
174 

172 
227 
239 
374 

7,160 
14,000 
14,700 
22,300 

B. 

J«ly 

B. 

August 

B. 

September 

B. 

The  period 

58,200 

LITTLE  BLAQKFOOT  &ZVXR  AT  HEV&T,  IDAHO. 

Location.— In  sec.  10,  T.  6  S.,  R.  42  E.,  on  Skinner's  ranch,  at  Henry,  Bannock 
County,  a  short  distance  above  flow  line  of  Blackfoot-Marsh  reservoir. 

Drainage  area. — Not  measured. 

Records  available. — ^March  24,  1914,  to  September  30,  1915. 

Gage. — ^Vertical  staff  fastened  to  log  across  stream  just  below  Skinner's  barn.  Read 
by  Beatrice  Skinner. 

Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Bed  composed  of  rock,  sand,  and  gravel.  Control  is  rock 
crest  of  an  8-foot  falls.  Stage-dischaige  relation  affected  by  growth  of  aquatic 
plants  during  large  part  of  year. 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice;  channel  kept  open  by 
warm  springs. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.6  feet  at  7  p.  m., 
April  6  (dischai^ge,  124  second-feet);  minimum  stage,  1.33  feet  January  1  and  3 
(discharge,  11  second-feet).  Minimum  discharge  may  have  occurred  in  August. 
1914-15.  Maximum  stage  recorded,  3.5  feet  at  8  p.  m.,  April  19, 1914  (discharge, 
determined  from  extension  of  rating  curve,  about  292  second-feet);  minimum 
stage,  1.20  feet  March  24,  April  1  and  2,  and  from  6  p.  m.,  July  4,  to  July  7,  1914; 
minimiiTn  discharge,  determined  by  shifting-control  method,  6.9  feet  July  5,  6, 
and  7, 1914. 

Diversions. — ^A  ditch  for  watering  stock  takes  out  about  300  feet  above  station  and 
a  small  ditch  diverts  water  from  the  warm  springs  that  enter  the  river  between 
station  and  reservoir. 

Regulation  . — None. 

Accuracy. — Stage-dischai^ge  relation  affected  by  growth  of  aquatic  plants,  but  changes 
up  to  July  23  are  well  defined  by  measurements.  Rating  curve  fairly  weU  defined 
January  22  to  April  30.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  daily  gage  heights  to  rating  table  January  22  to  April  &0 
and  by  shifting-control  method  for  rest  of  year  except  October  1-3  and  July  24 
to  September  28.  Records  fair,  except  those  for  July  23  to  September  30,  which 
are  poor. 

DiBcharge  meuurementt  of  lAUle  Blaekfoot  River  at  Henry ,  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by— 

hdl^t. 

Dia- 
charge. 

Date. 

Madeby- 

height. 

Dl». 
charcB. 

No/.    1 

L.  W.  Roush 

Feet. 
1.38 
1.46 
1.52 

15.0 
18.0 

June    4 
July  23 
Sept.  29 

A.  W.Harrington.... 

O.C.Baldwin 

A.  W.Harrington.... 

Feet. 
L85 
L78 
L46 

^-^5-. 

Jan.    22 
Apr.  26 

do 

O.C.Baldwin 

15. 8 
1S.7 
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Daily  diadiarge^  in  teeond-feet,  of  Little  Blackfoot  River  at  Henry,  Idaho,  for  the  year 

eroding  Sept.  SO,  1915, 


Day. 

Oct. 

Not. 

Deo. 

,». 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

sept. 

1 

10 
10 
10 
10 
15 

15 
15 
15 
15 
15 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
13 

13 
13 
13 
13 
14 

10 
15 
14 
14 
14 

14 
14 
14 
15 
17 

17 
15 
14 
14 
12 

12 
12 
12 
12 
12 

12 
12 
12 
11 
11 
11 

11 
11 
1] 
11 
12 

12 
12 
13 
14 
13 

14 
14 
14 
14 
13 

13 
13 
14 
13 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
15 
15 

10 
10 
10 
10 
10 

10 
10 
10 
10 
18 

19 
19 
19 
19 
19 

19 
19 
20 
21 
22 

23 
24 
25 
25 
25 

20 
20 
20 

20 
20 
20 
20 
27 

27 
37 
29 
29 
29 

29 
80 
32 
33 
83 

83 
32 
33 
33 
34 

33 
30 
29 
29 
29 

27 
33 
43 
30 
38 
SO 

41 
35 
51 
SO 
02 

88 

72 
51 
35 
29 

29 
24 
21 

19 
18 

19 
19 
17 
18 

19 

23 
27 
22 
18 
18 

17 
10 
10 
10 
20 

22 

20 
29 
20 
20 

19 
18 
18 
10 
20 

21 
24 
20 
18 
18 

17 
19 
24 
31 
41 

60 
55 
50 
44 
40 

35 
31 
29 
40 
51 
33 

47 
50 
37 
29 
29 

29 
27 
20 
25 
25 

25 
24 
25 
24 
24 

24 
24 
24 
23 
23 

23 
22 
22 
22 
22 

22 
23 
23 
21 
21 

21 
21 
21 
21 
21 

£ 

23 

S 

19 
19 
23 
25 
25 

24 
25 
24 
24 
24 

23 
22 
10 

2 

3 

4 

13 
14 

14 
14 
14 
17 
20 

19 
21 
24 
21 

19 

17 
17 
10 
17 
15 

17 
17 
17 
10 
10 

10 
10 
10 
10 
10 
10 

5 

0 

7 

8 

8 

10 

11 

12 

13 

14 

15 

10 

17 

18 

1© 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

18 

30 

17 

31 

Note.— Bischarse  estimated  as  follows:  Oct.  1-3,  14  second-feet;  July  24-31,  15  second-feet;  Aug.  1-31, 
IS  second-feet;  Sepl.  1-28, 14  second-feet. 

Monthly  discharge  of  Little  Blackfoot  River  at  Henry,  Idaho,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 

Discharge  in  second-fset. 

Run'H>ff 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Iftnimnm, 

Mean. 

racy. 

October 

IS 

17 
15 
20 
SO 
88 
50 
50 
20 

13 
13 
11 
11 
10 
20 
10 
10 
21 

10.5 
14.4 
13.4 
13.3 
19.9 
31.3 

da3 

29.4 
20.1 
20.1 
13.0 
14.2 

1,010 

857 

834 

818 

1,110 

1,930 

1,800 

1,810 

1,560 

1,240 

799 

845 

C. 

B. 

Decnnber 

C. 

January 

B. 

Febniary ,,...., 

B. 

March 

B. 

April 

B. 

1^::;;;:;::::::::::::::::':::::::::::::::::::::: 

B. 

June 

B. 

July 

C. 

August T,,r.t.. ,.,,..,T,.,,    ,,,,,. 

D. 

September 

C. 

The  year. .....».aa....x.x.  ^^.......s....... 

88 

20.2 

14,000 
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MSADOW  OBEBK  VBAK  HBITBY.  IDAHO. 

Location.— In  sec.  3,  T.  6  S.,  R.  42  E.,  half  a  mile  above  flow  line  of  Blackfoot-Manih 
reservoir,  three-fourths  mile  below  Goose  Lake  or  Pelican  Slough,  and  1)  milei 
northeast  of  Henry,  Bannock  County. 

Drainaob  area. — ^Not  measured. 

Records  available. — April  17,  1914,  to  September  30,  1915. 

Gaoe. — Stevens  water-stage  recorder  installed  June  27,  1914,  on  left  bank.  Vertical 
staff  at  same  site  and  datum  used  April  17  to  June  26, 1914.  Mrs.  Jdm  B.  CwtiB, 
observer. 

Discharge  measurements. — ^Blade  by  wading  or  from  cable  at  gage. 

Channel  and  control. — Control  consisted  originally  of  an  old-rock  diversum  dam 
about  100  feet  below  gage,  but  this  dam  was  torn  out  August  17-19  and  stage- 
discharge  relation  entirely  changed.  New  control  is  of  rocks  and  gravd;  some- 
what shifting.  One  channel  at  all  stages,  but  banks  are  very  brushy  and  stage- 
discharge  relation  may  be  affected. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  2.94  feet  at 
3  p.  m.  May  26  (discharge,  50  second-feet);  minimum  stage  recorded,  1.36  feet  at 
2  p.  m.  September  1  (discharge,  2.2  second-feet). 

1914-15:  Maximum  stage  recorded,  4.39  feet  April  17,  1914  (disdiarge,  281 
second-feet);  minimum  stage  recorded  September  1,  1915. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  observations  dis- 
continued during  winter. 

Diversions. — No  known  diversions  above  gage. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  not  permanent.  Two  rating  corves  used,  each 
fairly  well  defined,  one  applicable  October  2  to  November  20  and  April  25  to 
August  16,  the  other  August  20  to  September  30.  Records  lacking  for  several 
short  periods,  owing  to  unsatisfactory  operation  of  water-stage  reccffder.  Mean 
daily  gage  heights  obtained  by  inspecting  recorder  graph.  Daily  discharge  ascer- 
tained by  applying  gage  heights  to  rating  tables.  Records  good  for  June  and 
July  and  fair  for  otlier  months. 

Discharge  meamremenU  of  Meadow  Creek  near  Henry,  IdahOf  during  the  year 

Sept,  SO,  1915. 


Date. 

Made  by— 

Oaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

h^t. 

Dis- 
otefssL 

Oct.   90 

L.  W.  Roush 

Fut. 

2.47 
o2.ll 

2.79 

8ee,-ft. 

18.8 

7.8 

39.4 

Jane    4 
July  24 
Sept.  29 

A.  W.  Harringt<Ri 

O.C.Baldwin 

A.  W.  Harrington.... 

FuL 
2. 78 
1.99 
2.06 

^Sfit. 

Jan.    19 

.do 

^4 

Apr.  26 

G.C.Baldwin 

2L7 

•  Stage-diNharge  relation  affected  by  ioe. 
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Dotty  discharge,  in  second-feei,  of  Meadow  Creek  near  Henry,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

17 
16 
16 
16 
20 

20 
20 
25 
25 
31 

31 
31 
25 
25 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
19 
19 

18 
18 
17 
17 
17 

17 
17 
17 
16 
16 

16 
16 
16 
15 
11 

11 
10 
10 
10 
10 

28 
30 
34 
33 
32 

32 
31 
30 

37 
37 
36 
35 
34 

32 
30 
29 
27 
24 

23 

22 
21 
20 
20 

19 
17 
16 
15 
13 

13 
12 
11 
10 
9.6 

8.9 
8.4 
&2 
7.1 
6.6 

6.0 
5.4 
5.4 
5.4 
6.2 

5.0 
6.0 
5.2 
6.8 
&0 

5.8 
5.2 
5.0 
5.0 
4.8 

4.4 
4.6 
4.6 
4.4 
4.4 

4.8 
4.6 
5.0 
4.4 
4.4 

4.3 
4.3 
4.4 
4.6 
4.3 
4.3 

4.6 
4.8 
4.8 
4.6 
4.6 

4.6 
4.6 
4.8 
4.8 
4.4 

4.6 
4.6 
4.6 
4.4 
4.4 

4.6 

2.3 

2      .      

2.6 

3 

4    

5 

6  .     .  .  .  .' 

7 

8  

9              

10 

11 

12  

13    .           

14 

13 

22 

20 
19 
24 
29 
34 

39 
44 

45 

48 
49 

49 
47 
44 
40 
36 
37 

16 

17            

18 

19     

20 

5.2 

5.0 
4.8 
4.6 
4.4 
4.4 

3.8 
3.3 
3.0 
2.7 
2.5 
2.3 

8.4 

21        

&5 

22 

8.6 

23  .      

8.7 

24 

8.8 

25 

37 

34 
32 
29 
27 
27 

8.9 

26 

16 

27   

18 

28 

90 

29  

22i 
21 

30 

31  

Note.— No  record  Nov.  21  to  Apr.  24. 
May  4-7,  18-21,  Sept.  21-24,  27.  and  28.    x^»^;ii«.»  vav^ixia^;^  »>  .unvwo.  i 
»-14, 30  second-feet;  Aug.  17-19,  4.9  second-feet;  Sept.  3-19,  5.0  seoond-feet 


Discharge  interpolated  on  account  of  lack  of  gage  heiffbts  Oct.  1, 
Discharj^  estimated  as  follows:  Nov.  21-30, 10  second-feet;  May 


Monthly  discharge  of  Meadow  Creek  near  Henry,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


AocU" 
racy. 


October... 
November. 
April  25-30 

May 

June 

July 

August — 
September. 


31 

18 

37 

49 

37 
6.0 
5.2 

22 


16 


27 

19 
6.6 
4.3 
2.3 
2.3 


21.2 
13.2 
31.0 
34.1 
20.1 
4.89 
4.34 
7.93 


1,300 
786 
369 
2,100 
1.200 
301 
267 
472 


NoTs.— See  footnote  to  table  of  daily  diacharfe. 
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BURPACE  WATER  SUPPLY,  1915,  PABT  XH— B. 


XDAEO  (OOVEBimSVT)  OANAL  NEAR  FIBTH,  IDAHO. 

Location. — In  sec.  13,  T.  2  S.,  R.  36  E.,  Bingham  County,  100  feet  above  doable 
metal  flume  by  which  canal  crosses  the  Eastern  Idaho  Slough,  one-fourth  mile 
below  nearest  highway  bridge,  1}  miles  below  the  point  where  Sand  Creek  crosses 
the  canal,  5  miles  southeast  of  Firth,  and  about  5  miles  above  point  where  canal 
discharges  into  Blackfoot  River. 

Records  available. — March  29,  1914,  to  September  30,  1915. 

Gaoe. — Friez  water-stage  recorder  on  left  bank,  inspected  by  J.  A.  Vaughn. 

Discharge  measurements. — ^Made  by  wading  or  from  one  of  the  highway  bridges 
above  station. 

Channel  and  control. — Bed  of  canal  composed  of  silt,  sand,  and  fine  gravel;  im>b- 
ably  shifts  slightly;  flume  heading  just  below  gage  furnishes  what  diould  be  a 
permanent  control  for  high  stages.    Point  of  zero  flow  about  gage  hei^t  0.6  foot. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.20  feet  at  6  p.  m 
May  12  (discharge,  288  second-feet);  minimum  discharge  practically  zero, but  can 
not  be  exactly  determined  as  water  was  below  inlet  pipe  to  float  well. 

1914-15:  Maximum  stage  recorded,  4.29  feet  at  5  a.  m..  May  9, 1914  (discfaaige, 
315  second-feet);  minimum  practically  zero,  as  stated  in  preceding  paragraph. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice.  Data  insuflicient 
to  warrant  determinations. 

Diversions. — None  above  station  or  between  station  and  outlet  of  canal  into  Black- 
foot  River. 

Regulation. — Mow  regulated  partly  by  Snake  River  head  gates,  12  miles  above  sta- 
tion, and  partly  by  gates  at  the  Sand  Creek  crossing,  about  1}  miles  above. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  from 
December  9  to  about  March  13.  Rating  curve  well  defined  above  40  second>feet 
Recorder  not  operated  during  winter;  outside  staff  gage  read  we^y  December  9 
to  March  13.  Mean  daily  gage  heights  obtained  by  inspecting  recorder  graph. 
Daily  discharge  ascertained  by  applying  gage  heights  to  rating  table.  Records 
of  flow  exceeding  40  second-feet  excellent;  for  lower  flow  records  are  less  reliable 
because  of  poorer  definition  of  rating  curve  and  possible  shifting  of  canal  bed. 

Idaho  (Government)  canal  diverts  water  from  left  bank  of  Snake  River  in  sec.  31, 
T.  1  N.,  R.  37  E.,  and  discharges  into  Blackfoot  River  in  sec.  24,  T.  2  S.»  R.  36  E. 
The  canal  receives  water  from  Sand  Creek  about  1^  miles  above  this  station.  Water 
discharged  into  Blackfoot  River  during  the  irrigation  season  is  diverted  by  the  F<nt 
Hall  upper  and  lower  canals  for  use  on  Fort  Hall  reservation.  For  record  at  station 
at  head  of  canal  see  page  51. 

Discharge  measurements  of  Idaho  (Oovemment)  canal  near  Firth,  Idaho,  during  ths 
year  ending  Sept.  30,  1915. 


Date. 

Madebj- 

Oa« 
height. 

Dis- 
cbarge. 

Date. 

Madeby- 

bd^t. 

Dia- 

Oct.   28 

L.  W.  Rooflh 

Feet. 
1.08 
3.65 
1.24 
1.38 

See.-n. 
M.8 
7.« 
11.6 
18.3 

Apr.  21 
Hay  33 
Aug.    4 
Sept.  23 

G.  C.Baldwin 

A.  W.  Harrington.... 

G.C.  Bald^. 

A.  W.  Harrington.... 

Fed, 
3.48 
3.67 
X18 
3.37 

^^"^5 

Jan.   lb 

Mar.  ao 

37 

do 

G.C.Baldwin 

do 

213 
67.6 
SLO 
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Daily  diuharge,  in  Becond-fut,  of  Idaho  (Oovemment)  canal  near  Firth,  Idaho,  for  the 
year  ending  Sept,  SO,  1916. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

Maj. 

June. 

July. 

Aug. 

Sept. 

1 

142 
136 
142 
152 
158 

162 
129 
136 
136 
131 

124 
127 
120 
115 
113 

106 
03 
76 
51 
49 

49 

52 
60 
64 
65 

61 
55 
55 

64 
84 
85 

88 

90 
87 
87 

89 

81 
79 
80 
65 

73 

76 
70 
57 
61 
68 

51 
46 
62 
54 
62 

63 
89 
67 
62 
64 

71 
76 
70 
70 
76 

66 
63 
56 
69 
54 

54 
69 
52 

22 
20 
34 
47 
94 

102 
134 
153 
176 
.      176 

168 
170 
176 
176 
164 

158 
142 
125 
113 
94 

87 
88 

142 
147 
136 

126 
116 
107 
96 
90 

90 
142 
170 
176 
170 

158 
152 
184 
170 
182 

188 
274 
267 
240 
158 

113 
110 
96 
120 
142 

164 
188 
220 
246 
220 

200 
194 
194 

% 

176 

158 
164 
226 
340 
283 

226 
220 
300 

170 
118 

75 
76 
57 
51 
28 

IS 
46 
44 
56 
44 

66 
61 
52 
67 
68 

76 
115 
100 
76 
75 

78 
72 
70 
75 
83 

79 
107 
147 
188 
226 

214 
164 
104 
92 
78 

52 
35 
85 
44 
50 

47 
45 
44 
44 

39 

39 
41 

•  2 

39 

38 

40 
51 
52 
64 
58 

44 

16 
9 
10 
10 

4* 

13 
26 
61 
86 
9 

4 

2 

3 

4 

6 

8 

7 

14 
17 

8 

9 

20 

10 

20 

11 

17 
15 

12 

13 

28 

14 

60 

15 

53 

16 

61 

17 

•••••••• 

13 
10 
8 
11 

13 
16 
15 
12 
13 

13 
18 
17 
15 
18 
28 

63 

18 

69 

1© 

67 

20 

73 

21 

66 

22 

68 

23 

83 

24 

96 

25 

96 

26 

96 

27 

184 

28 

194 

29 

164 

30 

108 

31 

NoTK.— Water  surface  below  inlet  to  recorder  well  Aug.  11-19  and  Aug.  27  to  Sept.  6,  mean  diacharge 
estimated  at  8  second-feet. 

Monthly  discharge  of  Idaho  (Government)  canal  near  Firth,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-ieet). 

Accu- 

Maximum. 

MiPJwiuin. 

Mean. 

racy. 

October 

158 
90 
66 
38 
176 
374 
340 
326 
64 
194 

49 

46 
63 
8 
30 
90 
13 
35 

99.1 
70.1 
57.9 
14.7 

118 

176 

107 
78.7 
17.5 
86.7 

6,090 
4,170 
919 
437 
7,030 
10,800 
6,370 
4,840 
1,080 
3,310 

A. 

November 

A. 

December  1-8 

B. 

March  17-31 

B. 

Aoril 

B. 

iSy!:;;:;:::;;;;;::::::::::::;;;::::;:::::::;;:::: 

A. 

Jane 

A. 

July 

A. 

August 

D. 

September. 

B. 

NoTB.--8ee  fbotnote  to  table  of  daily  discharge. 

FORT  HALL  TTPPER  OANAL  HEAR  BLAOKFOOT.  IDAHO. 

Location.— In  sec.  13,  T.  3  S.,  R.  35  E.,  Bingbam  County,  500  feet  below  the  head 
gates  and  3)  miles  southeast  of  Blackfoot. 

Records  available.— May  8,  1912,  to  September  30,  1915. 

Gaoe. — Vertical  staff  in  stilling  well  on  the  right  bank  and  sloping  gage  painted  on 
the  right  side  and  about  midway  of  concrete  rating  section.  Bristol  water  stage 
recorder  used  during  1912  and  parts  of  1913  and  1914.  All  gages  set  to  same 
datum  and  at  practically  same  location.  Gage  read  by  the  ditch  rider  and  gate 
tender. 

45725"— 18— W8P  413 5 
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SURFACE  WATER  SUPPLY,  1915,  PART  XII — ^B. 


Discharge  measurements. — ^Made  by  wading  or  from  suspension  foot  bridge  at  gage. 

Channel  and  control. — Concrete  trapezoidal  rating  section. 

Extremes  of  discharge. — Blaximnm  stage  recorded  during  1912-1915,  4.30  feet 
July  7-13, 17,  and  23-26,  1915  (discharge,  341  second-feet);  minimum  flow  occurs 
during  winter  months  when  small  amount  of  water  is  nm  for  stock. 

Winter  flow. — No  records  obtained;  small  amount  of  water  run  for  stock. 

Diversions. — No  diversions  above  station  and  none  for  several  miles  below. 

Regulation. — Flow  regulated  at  head  gates  500  feet  above. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
50  and  300  second-feet.  Gage  read  to  half  tenths  twice  daily.  Discharge  deter- 
mined by  applying  mean  daily  gage  heights  to  rating  table.    Results  good. 

Fort  Hall  upper  canal  diverts  from  the  left  bank  of  Blackfoot  River  in  sec.  12, 
T.  3  S.,  R.  35  E.    Water  is  used  for  irrigation  on  Fort  Hall  Indian  Reservation. 

Discharge  nuasuremenls  of  Fort  Hall  upper  canal  near  Blaekfooi,  Idaho^  during  tit 

year  ending  Sept.  SO,  1915. 


Date. 

Blade  by- 

hSgR. 

Dis- 
charge. 

Date. 

Made  by- 

beiS^t. 

Di> 

Apr.  21 
Mky  26 

O.C.  Baldwin 

A.W.Harrington.... 

Feet. 
2.59 
2.40 

8ee.-ft. 
i4« 
188 

Aug.    8 
Sept.  22 

O.C.  Baldwin 

A.  W.  Harrington.... 

Feei. 
3.27 
2.03 

See-fi. 
222 

DaUy  discharge,  in  second-feet,  of  Fort  HaU  upper  canal  near  Blackfoot,  Idaho,  for  tke 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

84 
86 
86 
96 
106 

106 
106 
106 
111 
111 

101 
101 
101 
101 
96 

68 

11 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

io' 

42 

66 
79 
101 
136 
136 

146 
136 
168 
168 
168 

146 
157 
168 
157 
157 

190 
201 
201 
190 
190 

190 
190 
190 
190 
201 

190 
201 
190 
157 
126 

126 
157 
168 
168 
157 

126 
136 
136 
136 
136 

136 
136 
136 
136 
131 
181 

131 
131 
136 
136 
146 

131 

86 
116 
157 
201 

190 
190 
190 
179 
190 

168 
190 
234 
234 
269 

293 
293 
305 
305 
305 

317 
329 
329 
329 
317 

329 
329 
329 
329 
341 

341 
341 
341 
341 
341 

341 
341 
341 
329 
329 

329 
341 
329 
328 
329 

328 
329 
329 
341 
Ml 

341 
317 
293 
293 
281 
245 

245 
223 
223 
223 
223 

223 
301 
201 
201 
301 

201 
301 
201 
301 
301 

301 
301 
201 
179 
179 

179 
179 
179 
168 
168 

168 
168 
166 
168 
168 
168 

1« 

2 

168 

3 

4 

1« 
Iffi 

5 

6 

7 

168 

157 
157 

8 

9 

10 

144 
1» 
136 

11 

12 

13 

1S6 

m 

19B 

14 

IM 

15 

ICQ 

16 

•s 

17 

96 

18 

•S 

19 

« 

20 

« 

21 

96 

22 

91 

23 

96 

24 

96 

26 

91 

26 

91 

27 

91 

28 

96 

29 

96 

30 

95 

81 

Non.— Canal  head  gates  closed  Nov.  1  to  Apr.  13;  practically  no  water  flowing. 
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Monthly  ditcharge  of  Fort  HaU  upper  canal  near  Black/oott  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 

DiachargB  in  seoond-feet. 

RanK>ff 

(touain 

acre-fcrt). 

Acca- 

Maximom. 

Minim  tun. 

Mean. 

nej. 

October 

Ill 
1«8 
201 
339 
341 
245 
168 

%5 

10 
130 

86 
345 
168 

91 

51.0 
136 
163 
318 
327 
194 
119 

8,300 
4;350 
10,000 
13,000 
30,100 
11,900 
7,080 

B. 

April  14-30 

B. 

Ifoy 

A. 

June 

A. 

July 

A. 

Aupist 

A 

September 

A. 

FORT  HALL  LOWER  CANAL  HEAR  BLAOKFOOT.  IDAHO. 

LocATiON.--In  sec.  15,  T.  3  S.,  R.  35  E.,  Bingham  County,  200  feet  below  ford  where 
road  to  head  gates  half  a  mile  above 'crosses  canal  and  about  2^  miles  southeast 
of  Blackfoot. 

Kbcords  AVAILABLE. — ^May  15,  1912,  to  September  30,  1915. 

Gaoe. — Inclined  staff  on  right  bank  near  center  of  concrete  rating  section;  read  by 
the  ditch  rider  for  the  United  States  Indian  Service.  Bristol  water-stage  recorder 
at  same  site  but  at  datum  1.53  feet  lower  than  that  of  staff  gage  was  used  from 
1912  to  1914. 

Discharge  measurements. — ^Made  from  suspension  footbridge  at  gage. 

Channel  and  control. — Channel  at  gage  is  trapezoidal  concrete  rating  section  at 
sides  of  which  mud  and  silt  have  been  deposited.  Principal  control  is  a  wooden 
check  across  the  canal  about  a  third  of  a  mile  below  gage;  this  control  remained 
unchanged  from  April  20  to  September  30,  1915,  but  variations  in  the  amount  of 
water  carried  in  a  large  lateral  that  diverts  between  the  gage  and  the  check  and 
the  growth  of  moss  and  weeds  in  the  canal  caused  several  changes  in  the  stage- 
discharge  relation  during  the  season. 

Extremes  of  discharge. — 1912-1915;  maximum  stage  recorded,  1.70  feet  July  14, 
1915  (discharge,  156  second-feet),  corresponding  to  about  3.23  feet  on  old  gage; 
canal  reported  dry  on  many  dates. 

Winter  plow. — No  winter  records  obtained.  Small  quantities  of  water  are  run  at 
times  for  use  of  stock  but  during  most  of  the  winter  the  head  gates  are  closed. 

Diversions. — None  above  gage;  a  large  lateral  diverts  water  about  a  quarter  of  a  mile 
below  gage,  and  one  small  ditch  diverts  between  t^e  gage  and  the  check  that 
acts  as  the  main  control. 

Regulation.— Flow  regulated  at  head  gates  half  a  mile  above  gage. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  variation  in  quan- 
tity of  water  diverted  by  large  lateral  below  gage  and  by  growth  of  moss  and  weeds 
in  canal.  Rating  curves  fairly  well  defined;  applicable  as  follows:  October 
1-10;  April  20-30;  and  August  3  to  September  30;  May  23  to  July.  11.  Gage 
read  to  tenths  or  half  tenths  twice  daily.  Daily  discharge  ascertained  by 
appl>ing  daily  gage  heights  t>  rating  tables;  shifting-control  method  used  May 
1-22  and  July  12  to  August  2.    Records  fair. 

Fort  Hal!  lower  canal  diverts  from  left  bank  of  Blackfoot  River  in  sec.  11,  T.  3  8., 
R.  35  £.    Water  is  used  for  irrigation  on  Fort  Hall  Indian  reservation. 
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SURfIcE  water  supply,  1915,  PART  XH — ^B. 


Diidiorge  nuoiuremenU  of  Fort  HaU  lower  canal  near  Bladtfootf  Idaho,  during  ike  yen 

ending  Sept,  SO,  1915. 


Date. 

Made  by— 

hdSit. 

Dto- 
charge. 

Date. 

ICadeby— 

hSl^t. 

Db. 
chant. 

Apr.  21 
May  96 

96 
June  11 

11 

O.C.  Baldwin 

A.  W.  Harrington.... 

do 

do 

do 

Feet. 
a29 
.64 
.46 

.59 
.84 

See.-ft. 
16.5 
53.6 
4a3 

saa 

75.3 

July  11 

Aug.    3 

Sept.  22 

23 

O.C.Baldwin 

do 

A.W.Harrington.... 
do 

FetL 

1.68 

1.03 

.54 

1.14 

77.4 

DaUy  discharge,  in  $econd-/eet,  of  Fort  HaU  lower  carud  near  Blacl^oot,  Idaho,  /or  tk 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

16 
17 
18 
18 
90 

23 
25 
32 
34 
32 

33 
37 
38 
38 
20 

28 
30 
40 
43 
52 

61 
64 
64 
51 

38 

41 
40 
36 
48 

48 

50 
63 
56 
56 
56 

40 
38 
38 
38 
38 
38 

41 
42 
45 
46 

48 

56 

60 
60 
56 
59 

61 
73 
53 
41 
40 

47 
49 
60 
51 
56 

28 
69 
86 
03 
113 

133 

138 
138 
138 
138 

138 
138 
138 
138 
138 

138 
138 
138 
148 
148 

154 
147 
147 
157 
146 

145 
130 
124 
118 
133 

117 
117 
116 
116 
135 

135 
134 
123 
133 
122 
116 

Ul 

111 

75 

68 

S3 

63 

53 
58 
56 
44 

44 
44 

50 
66 
66 

67 
63 
67 
71 
71 

71 
71 
74 
80 
66 

58 
58 
54 
S3 
58 
50 

44 

2 

44 

3 

44 

4 

44 

6 

44 

6 

47 

7 

44 

8..             ....               

31 

0 

a 

10....'.  

% 

11 

s 

12...     .                         

s 

13 

s 

14 

2S 

15 

a 

16 

s 

17 

% 

18 

s 

10 

% 

ao:::::::::::::::::::::::::::::::::::::::::::: 

9 

17 

18 
20 
21 
23 

24 
32 
28 
32 
32 

% 

21 

% 

22 

44 

23?. 

3S 

24 

a 

25 

a 

26 

a 

27 

a 

28 

a 

29 

a 

30 

a 

81 

Note.— No  record  obtained  Oct.  11  to  Apr.  19;  head  gates  closed  most  of  the  time.    Discharge  interi»> 
lated  Apr.  22-35. 

Monthly  discharge  of  Fort  Hall  lower  canal  near  Blackfoot,  Idaho,  for  the  year  endmg 

Sept.  SO,  1915. 


Month. 


Discharge  in  seoond^ieet. 


If  ftT^tn^m  ■    VlTijmyTfn,       Mean. 


Run-off 
(total  in 
acre-feet). 


Acea- 
rtcy 


October  1-10. 
Aprfl  30-30.. 

^r 

June 

July 

August 

September. . . 


34 

33 
64 
138 
154 
111 
47 


16 
0 
30 
28 
U6 
44 
28 


23.5 
23.3 
44.0 
70.0 
133 
63.8 
33.7 


466 
506 
2,710 
4,230 
8,180 
8,930 
1,010 
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BIO  LOST  &ZVXB  HXAB  OHZLLT,  IDAHO. 

Location.— In  eec.  30,  T.  8  N.,  R.  21  E.,  at  Howell's  ranch,  12  miles  southwert  of 

Chilly,  Glister  County,  and  30  miles  above  Mackay.    Thousand  Springs  Creek 

and  Warm  Springs  Creek  are  the  principal  tributaries  that  enter  Big  Lost  River 

between  the  station  and  Mackay. 
Drainage  arsa. — ^Not  measured. 
Records  available.— April  25,  1904,  to  August  31,  1906;  July  1, 1907,  to  November 

14, 1914,  when  the  station  was  discontinued. 
Gage. — ^Vertical  staff  on  left  bank  near  Howell's  tool  house;  read  by  Mrs.  John  Howell. 

Prior  to  June  7,  1912,  several  gages  differing  slightly  in  location  and  datum. 
Discharge  measurements. — ^Made  from  cable  half  a  mile  below  gage. 
Channel  and  control. — ^Bed  composed  of  coarse  gravel;  control  fairly  permanent. 
Extremes  of  discharge. — Maximum  stage  recorded  during  October  and  November, 

1914,  4.24  feet,  October  1,  2,  and  3  (discharge,  233  second-feet);  minimum  stage 

recorded,  4.09  feet,  October  13-17,  October  31  to  November  2,  and  November 

12-14  (discharge,  179  second-feet). 
1904-1914:  Maximum  stage  recorded,  6.28  feet,  June  20,  1911  (discharge,  3,420 

second-feet);  minimum  stage  recorded,  3.35  feet,  April  1,  1912  (dischaige,  27 

second-feet). 
Winter  flow. — Stage  dischaige  relation  seriously  affected  by  ice;  observations 

discontinued  during  winter. 
Diversions. — None  above  station. 
Regulation  .—None. 
Accuracy. — ^Rating  curve  fairly  well  defined.    Gage  read  to  hundredths  twice  daily. 

Records  good. 

Daily  discharge,  in  second-feet,  of  Big  Lost  River  near  ChUy^  Idaho,  for  the  period  Oct.  1 

to  Nov.  14,  1914^ 


Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1 

333 
233 
233 
225 
214 

203 

196 
196 
196 
196 

179 
179 
196 
196 
196 

196 
196 
196 
196 
196 

11 

196 
196 
179 
179 
179 

179 
179 
214 
233 
233 

196 
179 
179 
179 

21 

233 
214 
196 
196 
196 

196 
196 
196 
196 
189 
179 

2 

12 

22 '..'.'.' 

3 

13 

23 

4 

14 

24 

6 

15 

26 

6 

16 

- 

26 

7 

17 

27 

8 

18 

28 

9 

19 

29 

10 

20 

30 

31 

Monthly  discharge  of  Big  Lost  River  near  C 

IS 

hilly,  Idaho,  for  the  period  Oct.  1  to  Nov.  14, 
Ih 

Ifnnth 

Ron-off 
(total  in 
acre-fMt). 

Accu- 

ICinimom. 

Mean. 

racy. 

October 

333 

196 

179 
179 

203 
190 

12,500 
5,280 

B. 
B. 

Tbeperkx] 

I 

17  9V^ 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


BIO  LOST  BIVZB  HEAR  MAOKAT,  IDAHO. 

Location. — In  sec.  17,  T.  7  N.,  R.  24  E.,  at  A.  D.  Streeter's  ranch,  about  2  miles 
above  the  viUage  of  Mackay,  Custer  County,  and  about  2)  miles  below  the  partly 
constructed  Mackay  dam. 

Drainage  area. — Not  measured. 

Records  available.— November  12,  1903,  to  September  1,  1906;  May  12,  1912,  to 
March  15,  1915,  when  station  was  discontinued. 

Gage. — ^Vertical  staff  on  left  bank,  one-fourth  mile  from  Streeter's  house,  installed 
April  29,  1913;  read  by  A.  D.  Streeter.  A  vertical  staff  gage  installed  June  6 
1912,  at  the  Olsen  suspension  bridge,  about  a  mile  above  present  gage,  was  in  use 
until  April  28, 1913.   Streeter  ditch  diverts  water  between  the  old  and  new  stations. 

Discharge  measurementa. — ^Made  by  wading  or  from  cable  just  below  the  Olaen 
bridge.  The  flow  in  Streeter  ditch  must  be  deducted  in  order  to  obtain  the  flow 
of  the  river  past  the  gage. 

Channel  and  control. — ^Rocky;  fairly  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  1.65  feet  October 
21  to  25  (discharge,  308  second-feet);  minimum  stage  recorded,  1.24  feet  P^ 
ruary  21  to  March  15  (discharge,  196  second-feet). 

1903-1915:  Maximum  stage  recorded,  5.4  feet  at  9.30  a.  m.,  June  4,  1914  (dis- 
charge, 1,880  second-feet);  minimum  stage  recorded,  0.36  foot  March  2^28,  1914 
(discharge,  41  second-feet). 

Winter  plow. — Stage-discharge  relation  unaffected  by  ice;  open-channel  rating  as- 
sumed applicable. 

Diversions. — Numerous  diversions  are  made  from  the  river  above  the  gage.  Sharp 
ditch  and  Streeter  ditch  divert  water  between  the  gage  and  the  dam. 

Regulation. — None,  though  the  flow  past  the  gage  may  be  regulated  by  the  gates 
at  the  Mackay  dam  when  that  structure  is  completed. 

Accuracy. — ^Rating  curve  well  defined  below  1,000  second-feet  but  not  verified  by 
discharge  measurements  since  July  28,  1914.  Gage  read  to  half -tenths  once  daily. 
Records  fair. 

Daily  dUcharget  in  Becond-feetf  of  Big  Lost  River  near  Mackay ,  IdahOy  /or  the  year  ending 

SepL  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

1.... 

264 

208 

236 

209 

196 

196 

16.... 

293 

293 

209 

200 

196 

2.... 

264 

293 

236 

209 

196 

196 

17.... 

293 

293 

209 

200 

196 

3.... 

264 

293 

222 

209 

196 

196 

18.... 

293 

278 

209 

209 

196 

4 

278 

293 

222 

209 

196 

196 

19.... 

293 

278 

209 

200 

196 

6.... 

278 

293 

222 

209 

196 

196 

20.... 

293 

264 

209 

200 

196 

6.... 

278 

308 

222 

209 

196 

196 

21.... 

308 

250 

209 

200 

196 

7.... 

293 

308 

222 

209 

196 

196 

22.... 

306 

250 

209 

209 

196 

8.... 

203 

308 

222 

209 

196 

196 

23.... 

308 

250 

209 

209 

196 

9.... 

283 

308 

222 

209 

196 

196 

24.... 

308 

236 

209 

209 

196 

10.... 

203 

293 

222 

209 

196 

196 

25.... 

306 

236 

209 

209 

196 

11.... 

293 

293 

222 

209 

196 

1^ 

26.... 

308 

236 

209 

209 

196 

12.... 

293 

298 

222 

209 

196 

196 

27.... 

308 

236 

209 

196 

196 

13.... 

293 

293 

222 

209 

196 

196 

28.... 

293 

236 

209 

196 

196 

M.... 

293 
293 

293 
293 

222 

209 

209 
200 

196 
196 

196 
196 

29.... 
30.... 
31.... 

293 
293 
293 

236 
236 

200 
209 
200 

196 
196 
196 

15.... 
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Monthly  discharge  of  Big  Lost  River  near  Mackay,  Idaho,  for  the  year  ending  Sept, 

30,  1916. 


Month. 

Discharge  in  second-fset. 

Run-ofl 
(total  in 
acre-feet). 

Mazimiim. 

Minimum. 

Mean. 

racy. 

October 

308 
308 
236 
209 
10B 
190 

264 
236 
209 
196 
196 
196 

292 

275 
216 
207 
196 
196 

18,000 
16,400 
13,300 
12,700 
10,900 
6,830 

B. 

November 

B. 

December 

C. 

Jftntiftry t.tt....t ^^^-^-,..-^.^.^-, , 

C. 

Kebniwy 

C. 

March  1-16 

C. 

The  period 

77,100 

SHARP  DITCH  NEAR  MACKAT,  IDAHO. 

Location.— In  sec.  12,  T.  27  N.,  R.  23  E.,  250  feet  below  head  of  ditch,  half  a  mile 
below  the  Mackay  dam,  and  3)  miles  northwest  of  Mackay,  Custer  County. 

Records  available.— June  6,  1912,  to  October  24,  1914,  when  station  was  discon- 
tinued. 

Gage. — Vertical  staff  on  left  bank;  installed  June  26,  1913;  read  by  F.  Mcintosh. 
Original  gage  was  vertical  staff  attached  to  inside  of  rating  flume,  on  left  side,  40 
feet  below  head  gates  and  200  feet  above  site  of  present  gage.  Relation  between 
present  and  original  gage  not  determined. 

Discharge  measurements. — ^Made  by  wading  or  from  footbridge  100  feet  below 
gage. 

Channel  and  control. — Control  consists  of  gravel  and  sand  and  is  poorly  defined. 
Stage-dischai^e  relation  affected  at  times  by  backwater  from  moss  and  weeds  in 
channel. 

Extremes  of  discharge. — Maximum  stage  recorded  during  October,  6.55  feet 
October  1-2,  12,  and  14  (discharge,  9.5  second-feet);  minimum  stage  recorded, 
6.3  feet  October  7  and  8  (discharge,  5.3  second -feet). 

1912-1914:  Maximum  discharge  recorded,  38  second-feet  June  24,  1912  (cor- 
responding to  6.9  feet  on  original  gage);  minimum  discharge  recorded,  1  second- 
foot  June  10, 1913  (corresponding  to  5.2  feet  on  original  gage) ;  accuracy  of  recorded 
minimum  doubtful  on  account  of  unstable  condition  of  gage.  Ditch  reported 
practically  dry  May  1-7,  1913. 

Winter  flow. — Presumably  derived  from  leakage  through  head  gates;  no  winter 
records. 

Diversions.- Station  is  above  all  points  of  diversion  for  irrigation,  but  there  is  a  small 
wasteway  above  the  present  gage. 

Regulation. — Flow  controlled  by  head  gates  and  by  small  wasteway  above  gage. 

Accuracy. — Records  poor;  applicability  of  rating  curve  not  closely  defined  by  dis- 
charge measurements. 

Sharp  ditch  diverts  water  from  east  side  of  Big  Lost  River  in  sec.  12,  T.  7  N.,  R.  23 
E.,  a  mile  above  heading  of  Streeter  ditch  and  half  a  mile  below  Mackay  dam.  Tho 
water  is  used  for  irrigation  on  land  northwest  of  Mackay  and  above  Streeter  ditch. 
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BURPACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge,  in  second-feet,  of  Sharp  ditch  near  Mackay,  Idaho,  for  the  period  Od, 

1-24,  1914. 


1>^J, 

Oct. 

Day. 

Oct. 

Day. 

Oct 

1 

0.5 
0.5 
8.0 
7.4 
6.0 

5.« 
6.3 
5.3 
6.0 
0.0 

11 

7.8 
0.5 
0.6 
0.6 
0.2 

8.0 
8.0 
8.7 
8.6 

8.7 

21 

8.0 

2 

12 

22 

8.0 

3 

13 

23 

8.0 

4 

14 

24 

8.0 

6 

15 

6 

W. 

7 

17 

8 

18 

9 

10 

10 

20 

Note.— Mean  discharge  Oct.  1>24,  8.1  second-feet.   Total  nm-off,  385  acre-feet. 
STBEETBR  DITCH  NSA&  MACKAT,  XDAEO. 

Location. — In  sec.  17,  T.  7  N.,  R.  24  E.,  at  A.  D.  Streeter's  ranch,  three-f ourthB  mile 
below  head  of  ditch  and  2  miles  northwest  of  Mackay,  Custer  County. 

Records  AVAnABLS. — ^May  16,  1913,  to  November  20,  1914,  when  station  was  dis- 
continued. 

Gage.— Vertical  staff;  read  by  A.  D.  Streeter. 

Discharge  measurements. — ^Made  by  wading  or  from  a  bridge  10  feet  below  gage. 

Channel  and  control. — Control  indefinite.  Stage-dischaige  relation  at  times 
affected  by  backwater  from  moss  and  weeds. 

Extremes  of  discharge. — ^Maximum  stage  recorded  October-November,  2.50  feet 
October  29  and  30  (dischaige,  18  second-feet);  minimum  stage  recorded,  1.40 
feet  November  7-20  (discharge,  0.5  second -foot). 

1913-1914:  liaximum  stage  recorded,  2.8  feet  June  11,  1913  (discharge,  42 
second-feet);  ditch  reported  practically  dry  December  6-31,  1913. 

Winter  flow. — ^Not  recorded.  Head  gates  are  closed  during  winter,  but  there  is  a 
small  amount  of  leakage  and  the  ditch  receives  also  water  from  a  small  spring. 

DivERSioNS.—None  from  ditch  above  gage. 

Regulation. — Flow  r^ulated  by  head  gates  at  point  of  diversion  from  Big  Lost  River. 

Accuracy — Records  poor,  as  applicability  of  rating  curve  is  not  definitely  established 
by  dischaige  measurements. 

Streeter  ditch  diverts  water  from  the  east  side  of  Big  Lost  River  in  sec.  18,  T .  7  N . ,  R. 
24  E . ,  about  3  miles  above  Mackay.  The  water  is  used  for  irrigation  by  several  ranches 
northwest  of  Mackay. 

Daily  discharge,  in  second-feet,  of  Streeter  ditch  near  Mackay,  Idaho,  for  the  period  Oct.  1 

to  Nov.  to,  1914. 


D»y. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Not. 

, 

1.0 
1.0 
1.0 
0.0 
.9 

.9 
.0 

.7 
.7 
.7 

17 
17 
17 
17 
17 

0.8 

U 

.7 
.7 
.7 
.7 
.7 

.8 
.8 
.8 
.8 
.8 

.5 
.6 
.5 
.6 
.5 

.6 
.6 
.6 
.5 
.5 

21 

.8 
.8 

2 

12 

22 

3 

13 

23 

.8 

4 

U 

24 

.8 
.8 

.8 
.8 

17 

18 

18 

17 

6 

15 

25 

6 

16 

26 

7 

17 

27... 

8 

18 

28 

9 

19 

29 

10 

20 

30 

31 
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Monthly  discharge  ofStreeter  diuh  near  Mackay,  Idaho,  for  the  period  Oct  1  to  Nov.  tO, 

1914. 


MoTitth. 

Discharge  in  second-feet. 

Run-off 
(totalin 
aore-feet). 

Accu- 

If^ti^nmni, 

Mean. 

racy. 

October 

18 
17 

0.7 
.6 

2.96 
4.64 

182 
184 

D 

November  1-20 

D 

Theiwriod.. 

366 

AirrXLOPB  CBBSX  VXAR  DA&LnrGTOV.  IDAHO. 

Location.— In  sec.  29  (approximately),  T.  5  N.,  R.  26  E.,  at  the  John  G.  Richardson 

ranch,  6  miles  west  of  Moore,  8  miles  southwest  of  Darlington,  Blaine  Goimty, 

and  12  miles  above  mouth  of  creek. 
Drainage  arsa. — Not  measured. 

Records  available.— April  29,  1913,  to  September  30,  1915. 
Gage. — Inclined  staff  with  vertical  high-water  section  on  left  bank,  150  yards  above 

Richardson's  house;  read  by  John  G.  Richardson. 
Discharge  measurements.— -Made  by  wading  or  from  cable  300  feet  below  gage. 
Channel  and  control.:— Bed  composed  of  gravel.    One  channel  at  all  stages  though 

high  water  may  overflow  banks.    Control  changes  each  year  with  the  spring 

break-up. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  3.05  feet  June  1 

and  2  (discharge,  192  second-feet)  minimum  stage  recorded,  1.06  feet  August  4, 6, 7, 

and  9  (discharge,  3  second-feet). 
1913-1915:   Maximum  stage  recorded,  4.4  feet  May  28,  1913  (dischai^e,  581 

second-feet);    minimum  stage  recorded  August  4,  6,  7,  and  9,  1915.    Stages 

exceeding  4.4  feet  may  have  occurred  during  winter  months,  but  stage-dischaige 

relation  was  seriously  affected  by  ice. 
Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice;    observations 

discontinued  during  winter. 
Diversions. — Small  ditches  divert  water  for  ranch  irrigation  from  Antelope  Creek 

and  its  tributaries  above  gage;  quantity  diverted  not  known. 
Regulation. — None.    Abrupt  changes  indicated   by  the  daily-discharge  record 

may  possibly  be  due  to  diversions  a  short  distance  above  gage. 
AccuRAOT. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter. 

Two  fedrly  well  defined  rating  curves  used,  one  applicable  October  1  to  November 

23,  the  other  April  4  to  December  30.    Gage  read  to  hundredths  twice  daily. 

baily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table. 

Records  fair. 


Discharge  measurements  of  Antelope  Creek  near  Darlingtonf  Idaho ,  during  the  year  ending 

Sept.  SOy  1915. 

[Made  by  G.  C.  Baldwin.) 


Date. 


July  13., 
14., 
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BUEPAOE  WATBB  SUPPLY,  1915,  PART  XH — ^B, 


Daily  dischargcy  in  aecond-feety  of  Antelope  Creek  near  Darlington,  Idah^  for  the  year 

ending  Sept.  SO,  1915, 


Day. 


Oct. 


Nov. 


Apr. 


May. 

June. 

July. 

148 

192 

87 

156 

192 

45 

156 

165 

45 

140 

140 

45 

124 

124 

55 

110 

124 

67 

84 

124 

84 

84 

140 

78 

72 

156 

61 

84 

140 

63 

96 

124 

53 

96 

110 

53 

124 

108 

87 

132 

90 

37 

124 

84 

37 

132 

72 

34 

148 

72 

30 

165 

78 

30 

174 

96 

28 

140 

84 

24 

148 

72 

22 

140 

72 

21 

140 

78 

18 

148 

78 

18 

156 

72 

24 

148 

72 

21 

140 

68 

18 

148 

63 

U 

156 

43 

11 

165 

37 

11 

174 

11 

Aug. 


Sept. 


1 
2. 
3 
4, 

5 

6 
7 
8 
9 
10 

11 
12 
13. 
14 
15 

16 
17. 
18 
19 
20 

21. 
22 
23. 
24 
25 

26 
27. 
28 
29 
30. 
31. 


33 
I  33 
'         30 

29 

27 
27 
27 


26 

39  11 

41  I         20 
37 
35 


53 
53 

45 
53 
53 
53 
63 

53 
63 
72 

78 
78 

96 
110 
110 
103 
110 

132 
124 
117 
110 
96 

96 
96 
124 
140 
140 


U 
U 
11 
14 
14 

14 

14 
14 
17 
18 

22 
28 
34 
34 
34 

31 
30 
30 
27 
27 

24* 

21 

21 

21 

21 

34 

37 
85 

SO 
30 


Note.— ^tage-dlscbarge  relation  affected  by  ice  Nov.  24  to  Dec.  8.    No  record  obtained  Dec.  9  to  Apr.  3- 
Mean  discharge  Nov.  24-30  estimated  at  20  second-feet. 

Monthly  discharge  of  Antelope  Creek  near  DarlingUm,  Idaho,  for  the  year  ending  Sept. 

SO,  1915. 


Month. 

Discharge  In  second-feet. 

Kun-ofl 
(total  in 
acre-feet). 

Aocu- 

Maximum. 

Mlninniwi. 

Mean. 

racy. 

October 

41 
34 
140 
174 
192 
84 
17 
37 

26 
11 
45 
72 
37 
11 
3 
11 

33.0 
27.7 
89.3 

134 

102 
36.1 
11.3 
23.6 

2,090 
1,650 
4,780 

B. 

November 

c. 

April  4-30 

R. 

May 

8,240  ,  B. 

June T.TT r, ,.-^,^,-,,-,,^,-,,,, 

6,070     B. 

July  

2,220     B. 

August 

695     D. 

September 

1,400     C. 

PORTNEUF  RIVER  BELOW  RESERVOIR,  NEAR  CHESTERFIELD.  IDAHO. 

Location, — In  sec.  30,  T.  6  S.,  R.  39  E^  one-fourth  mile  below  dam  of  Portneuf-Marsh 

Valley  Canal  Co.,  and  2)  miles  west  of  Chesterfield,  Bannock  County.    Topons 

Creek  enters  Portneuf  River  3  miles  below. 
Drainage  area. — Not  measured. 

Records  available. — May  23, 1912,  to  April  9, 1915,  when  station  was  discontinued. 
Gaoe. — Vertical  staff  on  right  bank,  directly  under  the  Hess-McGinnis  flume,  whidi 

carries  the  Portneuf  diversion  canal  across  the  river;  read  about  once  a  week  by 

employees  of  the  Portneuf-Marsh  Valley  Canal  Co, 
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Discharge  measurements. — Made  by  wading  or  from  flume  at  gage. 

Channel  and  control. — Bed  consists  of  fine  gravel.  Stage-discharge  relation 
seriously  affected  by  moss  in  channel  during  summer.  A  wooden  control,  effec- 
tive at  low  stages  only,  was  installed  July  27,  1912,  about  6  feet  below  gage;  a 
natural  control  farther  downstream  becomes  effective  at  medium  and  high  stages. 

Extremes  op  discharge. — ^Maximum  stage  recorded  October  to  April,  2.50  feet 
February  6, 13,  and  20  and  March  13  and  20  (discharge,  7.1  second-feet);  minimum 
stage  recorded,  2.30  feet  January  23  (discharge,  1.5  second-feet). 

1912-1915:  Maximum  stage  recorded,  4.80  feet  April  19-22, 1914  (discharge,  81 
second-feet) ;  minimum  stage  recorded  January  23,  1915. 

Winter  flow.— Stage-discharge  relation  not  affected  by  ice,  probably  because  of 
proximity  of  station  to  resen'oir.    Open-channel  rating  curves  assumed  applicable. 

Diversions. — The  Portneuf  diversion  canal  takes  water  from  river  just  below  reservoir, 
one-fourth  mile  above  station ;  present  capacity  of  reservoir  about  28,000  acre- 
feet;  supply  from  Portneuf  River  augmented  by  feeder  canal  from  Topons  Creek. 
Main  canal  diverts  about  23  miles  below  station;  numerous  ranch  diversions 
between  dam  and  point  of  diversion  of  main  canal. 

Regulation. — Flow  regulated  by  gates  at  dam  and  by  diversion  into  Portneuf  diver- 
sion canal. 

Accuracy, — Stage-discharge  relation  not  permanent.  Two  poorly  defined  rating 
curves  used,  one  applicable  October  1  to  December  15,  the  other  December  16  to 
April  9.  Gage  read  once  or  twice  a  week.  Discharge  ascertained  by  applying 
daily  gage  heights  to  rating  table  and  interpolating  for  days  on  which  gage  was 
not  read.    Records  poor. 

Daily  discharge^  in  second-feet,  of  Portneuf  River  below  reservoify  near  Chesterfield^ 
Idaho f  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1  .      

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.6 
3.5 
3.4 
3.3 
3.2 

3.1 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
.  3.0 
3.0 
3.0 
4.4 

5.7 
5.5 
5.4 
5.2 
5.1 

5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 
4.9 

4.7 
4.5 
4.3 
4.1 
3.9 

3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.4 
3.2 
2.9 
2.6 
2.4 

2.1 
1.8 
1.5 
1.9 
2.3 

2.7 
3.1 
3.5 
3.9 
43 
4.7 

5.1 
5.5 

6.6 
6.1 
5.6 
5.1 
4.6 

4.2 
3.7 
3.7 



3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
4.2 
4.6 
5.1 
5.6 

6.1 
6.6 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

6.6 
6.1 
5.6 
5.1 
4.6 

4.2 
3.7 
3.7 
3.7 
3.7 
3.7 

3.7 

2 

\l 

3      

4         

3  7 

5 

3.7 

e         

3  7 

7 

3.7 

8       

3  7 

0 

3.7 

10 

11 

12  .     

13 , 

14 

16..     



16 

17       

18 

19  

20      

21     

22 

23 

24    

25 

26  

27 

28   

20 

30 





31 
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Monthly  discharge  of  Portneuf  River  below  reurvoir,  near  CkuterJUld^ 
year  ending  Sept,  30, 1916, 

Idaho,  for  the 

Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acie>fBet). 

Accu- 

Maximum. 

Ujntnuim, 

Mean. 

racy. 

October 

3.7 
6.7 
5.1 
4.7 
7.1 
7.1 
3.7 

3.0 
3.0 
3.7 
1.6 
8.7 
3.7 
3.7 

3.29 
3.79 
4.09 
3.28 
0.27 
5.22 
3.70 

202 

C. 

November 

296     D. 

December 

288  1  D. 

January 

202  !  D. 

FebruwT 

848  '  D. 

if  arch          .  .    , , 

321      D. 

Aprill-^ 

66     D. 

The  period 

1,650 

• 

PORTVETTF  RIVER  AT  TOPAZ.  IDAHO. 

Location.— In  sec.  23,  T.  9  S.,  R.  37  E.,  just  below  the  Oregon  Short  Line  Railroad 

bridge  one-fourth  mile  west  of  Topaz  flag  etation,  Bannock  County,  1^  mile^ 

above  diversion  dam  of  the  Portneuf-Marsh   Valley  Canal  Co.,  and  6   miles 

southwest  of  McCammon. 
Drain AOB  arba. — ^Not  measured. 
Records  available.— January  12,  1913,  to  September  30,  1915,  when  station  was 

discontinued. 
Qaoe. — ^Vertical  staff  on  left  bank  100  feet  below  railroad  bridge;  read  daily  by 

employees  of  the  Portneuf-Marsh  Valley  Canal  Co. 
DiscHAROB  measurements. — ^Mado  from  downstream  side  of  highway  bridge  half  a 

mile  above  gage. 
Channel  and  control.— Control  is  a  loose  rock  riffle  500  feet  below  gage.    Blasting 

operations  in  March,  1915,  removed  some  of  the  rock  forming  this  control  and 

changed  stage-discharge  relation. 
Extremes  of  discharge, — ^Maximum  stage  recorded  during  year,  3.55  feet  October 

1-3  (dischaige,  276  second-feet);  maximum  discharge,  284  second-feet  June  23 

and  25  (corresponding  to  a  gage  height  of  2.92  feet).    Minimum  stage  recorded 

1.98  feet  August  27-29  and  31  (discharge,  127  second  -feet). 
1913-1915.  Maximum  stage  recorded,  6.1  feet,  April  3,  1913  (dischaige,  902 

second  feet);  minimum  stage  recorded  August  27-29  and  31,  1915. 
Winter  flow. — ^No  records  obtained  during  winter  of  1914-15. 
Diversions. — ^Numerous  ranch  diversions  are  made  above  the  station.    The  storage 

reservoir  of  the  Portneuf-Marsh  Valley  Canal  Co.  (present  capacity  about  28,000 

acre-feet)  is  near  Chesterfield. 
Regulation.— Flow  during  irrigation  season  regulated  to  large  extent  from  the 

Portneuf-Marsh  Valley  reservoir. 
Accuracy. — Stage-discharge    relation    not   permanent.    Two    fairly    well    defined 

rating  ciirves  used,  one  applicable  October  1-30  and  the  other  June  8  to  September 

30.    No  records  obtained  November  1  to  June  7.    Daily  discharge  ascertained 

by  applying  daily  gage  heights  to  rating  tables.    Records  good. 
Cooperation. — Gage-height  record  furnished  by  the  Portneuf-Marsh  Valley  Caiud  Co. 

Discharge  meastareTnents  of  Portneuf  River  at  Topaz,  Idaho,  during  the  year  ending  SepL 

SO,  1915. 


Date. 

Made  by- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

bd^t. 

Dis- 

cbariee. 

Nov.    7 

L.  W.  Roosh 

Feet. 
3.04 
2.80 
2.42 

See.'/t. 
182 
262 

'"1 

July  28 
Sept.  25 

O.C.Baldwin 

A.  W.  Harrington.... 

FM. 
2.57 
2.17 

*-•■?» 

Apr.  28 
June    8 

O.C.Baldwin 

A.W.Harrington.... 

150 
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IMfy  ditcharge^  In  ueond-feet,  of  Portneuf  River  at  Topaz,  Idaho,  for  the  year  ending 

Sept,  SO,  1916. 


Dny. 

Oct. 

Jane. 

Jnly. 

Aug. 

Sept. 

D*y. 

Oct 

June. 

Jnly. 

Aof. 

Sept 

1 

385 
385 
285 
211 
211 

211 
211 
211 
211 
211 

211 
211 
211 
211 
211 

210 
262 

227 
262 
280 
262 
362 

363 
262 
262 
244 
244 

262 
362 
344 
363 
262 

344 
362 
262 
262 
262 

103 
103 
185 
177 
IM 

161 
158 
145 
145 
145 

145 
145 
138 
138 
138 

130 
138 
145 
145 
145 

145 
138 
130 
130 
130 

145 
138 
138 
153 

161 

16 

311 
311 
104 
104 
104 

104 
194 
104 
104 
194 

104 
104 
194 
104 
104 
104 

363 
363 
280 
280 
380 

380 
280 
280 
280 
280 

280 
380 
380 
362 
363 

344 
344 
244 
262 
344 

344 
337 
344 
327 
227 

327 
227 
227 
210 
202 
103 

138 
138 
130 
130 
138 

138 
130 
130 
130 
130 

130 
130 
130 
130 
130 
130 

158 

2 

17 

158 

s 

18 

161 

4 

10 

161 

5 

20 

158 

6 

21 

145 

7 

22 

138 

8 

23 

138 

0 

34 

138 

10   

35 

161 

11 

36 

103 

13       A 

27 

210 

13 

28 

103 

14 

29 

161 

15 

30 

161 

31 

Monthly  discharge  of  Portneuf  River  at  Topaz,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


M^yjTmiTn.  ifipipmin.     Mean. 


Run-off 
(totolin 
acre-feet). 


Accu- 
racy. 


October... 
June  8-30. . 

July 

August — 
September. 


2S0 
262 
193 
210 


104 
202 
103 
130 
130 


310 
365 
344 
145 
151 


13,000 
13,100 
15,000 
8,030 
8,080 


PORTNSUF  RIVER  AT  POOATELLO.  IDAEO. 

Location.— In  sec.  27,  T.  6  8.,  R.  34  E.,  about  20  feet  above  old  slaughterhouse 

bridge  at  foot  of  Carson  Street,  in  west  end  of  Pocatello,  Bannock  County. 
Drainage  area. — Not  measured. 
Records  available. — ^August  31,  1911,  to  September  30,  1915.    For  station  about  a 

mile  upstream,  May  18,  1897,  to  October  14,  1899. 
Gage. — ^Vertical  staff  on  left  bank  just  below  highway  bridge  constructed  in  1914; 

read  by  W.  S.  Hutson.    The  gage  in  use  1897-1899  was  a  vertical  staff  spiked  to 

pier  of  wagon  bridge  one-eighth  mile  below  plant  of  Pocatello  Electric  Light  Co. 
Discharge  measurements. — ^Made  by  wading  or  from  upstream  side  of  old  slaughter- 
house bridge. 
Channel  and  control. — ^Bed  of  stream  at  gage  and  measiuing  section  consists  of 

rocks  and  medium  sized  boulders;    very  rough.    One  channel  at  all  stages. 

Control  fairly  permanent,  although  it  shifts  within  well-defined  limits. 
Extremes  of  discharge.— Maximum  stage  recorded  during  year,  4.4  feet  at  1  p.  m. 

April  23  and  24  (dischaige,  473  second-feet);   minimum  stage  recorded,  2.0  feet 

at  1  p.  m.  July  4  (discharge,  52  second-feet). 
1911-1915:  Maximum  stage  recorded,  6.4  feet  May  23  and  24,  1912  (dischaige, 

1,240  second-feet);  minimum  stage  recorded  July  4,  1915. 
1897-1899:  Maximum  stage  recorded,  12.80  feet  May  18,  1897  (discharge,  1,880 

second-feet):  minimum  stage  recorded,  6.10  feet  July  4-11,  13,  and  17-18,  1898 

(dischaige,  14  second-feet). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;   flow  estimated 

chiefly  from  observer's  notes,  which  are  fairly  complete. 
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Diversions. — ^Numerous  ranch  diversions  are  made  above  the  gage.  The  laigeet 
single  diversion  is  that  made  by  the  canal  of  the  Portneuf-Marsh  Valley  Canal  Co., 
which  diverts  water  for  use  in  irrigating  lands  in  the  vicinity  of  Downey. 

Regulation. — ^None  below  the  head  of  the  Portneuf-Marsh  Valley  Canal  Co.*s  canal. 
The  storage  reservoir  of  this  company  is  near  Chesterfield  and  has  a  capacity  of 
about  28,000  acre-feet. 

Accuracy. — Stage-dischaige  relation  not  permanent;  affected  by  ice  December  15  to 
January  17,  January  19-22,  and  January  26  to  February  2.  Two  well-defined 
rating  curves  used,  one  applicable  October  1  to  December  14  and  the  other  during 
open-water  period  in  1915.  Daily  discharge  ascertained  by  applying  daily  gage 
heights  to  rating  table.    Open-water  records  good  except  those  for  fall  of  1914. 

Discharge  measuremenU  of  Portneuf  River  at  Pocatello,  Idaho^  during  the  year  ending 

Sept.  SOy  1915. 


Date. 

Madeby- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

height. 

Dis- 
^largB. 

Apr.  39 
June  9 

0.  C.  Baldwin 

A.  W.  Harrington.... 

Feet. 
3.98 
2.79 

Sec.'ft. 
371 
139 

July  28 
Sept.  24 

O.C.Baldwin 

A.  W.  Harrington 

Fe€t. 
2.23 
2.51 

103 

Daily  disehargey  in  second-feet,  of  Portneuf  River  at  Pocatello,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

288 
308 
308 
329 
351 

398 
398 
398 
398 
398 

398 
398 
398 
398 
374 

351 
351 
351 
374 
374 

351 
351 
351 
329 
329 

329 
329 
329 
329 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
308 
308 
308 

308 
308 
329 
308 
308 

308 

308 

300 
300 
306 
306 
286 

257 
286 
286 
286 
286 

286 
2S6 
286 
286 
306 

306 
327 
349 
371 
371 

349 
349 
349 
349 
349 

349 
349 
349 

349 
327 
327 
327 
327 

327 
327 
327 
§27 
327 

327 
327 
349 
371 
371 

395 
420 
473 
420 
395 

371 
371 
371 
371 
371 

371 
371 
371 
371 
371 
371 

371 
349 
371 

3n 

420 

420 
420 
420 
420 
420 

395 
371 
371 
395 
420 

420 
420 
420 
420 
420 

420 
446 
473 
473 
446 

420 
395 
371 

3n 
3n 

349 
349 
327 
327 
306 

286 
266 
228 
192 
166 

166 
166 
168 
150 
142 

134 
127 
120 
120 
175 

192 
210 
210 
228 
247 

247 
247 
247 
247 
247 
247 

228 
210 
192 
183 
183 

166 
168 
150 
142 
127 

134 
142 
142 
134 
134 

134 
127 
120 
113 

55 
55 
52 
52 
59 

64 
68 
73 
78 
89 

89 
89 
89 
83 
83 

78 
78 
78 
78 
142 

142 
127 
101 
64 
64 

64 
64 
68 
68 
68 
68 

68 
68 
68 
68 
68 

64 
64 
64 
64 
64 

68 
68 
68 
68 
68 

68 
68 
61 
64 
50 

69 
50 
68 

% 

78 
78 
78 
73 
73 
78 

78 
83 

2 

3 

80 

4." 

80 
95 

101 
101 
101 

5     

6 

7 

8 

9 

101 
101 

la 

101 
101 
101 
107 

107 
113 
113 
113 
113 

lU 
113 
113 

101 
101 

158 
193 
201 
192 
183 

10 

11 

12 

13 

308  1 

268  I 

14 

16 

16 

17 

18 

228 

19 

20 

21 

22 

23...*. 

210 
247 
266 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Observer  absent  June  20  to  July  22;  mean  discharge  June  20-30  estimated  at  85  second-feet. 
July  1-22  as  In  table.  Mean  discharge  estimated,  because  of  ice,  from  observer's  notes  and  weather  records 
as  follows:  Dec.  15  to  Tan.  17,  230  second-feet;  Jan.  19-22, 220 second-feet:  Jan.  26-^1, 2008eoond-leet;  Eeb. 
1  and  2. 300  second-feet. 
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Monthly  discharge  of  Portneuf  River  at  PocaUllo,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


M»y1'"!i*"    Minimuni.     Mean, 


Run-off 
(total  in 
acre-feet). 


Aooo- 
racy. 


October 

November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


308 
329 


306 


371 
473 
473 
349 
228 
142 
83 
201 


257 
327 
340 
120 


354 

306 

265 

241 

317 

362 

407 

220 

128 
78.4 
68.6 

116 


21,800 

18,300 

16,300 

14,800 

17,600 

22,300 

24,200 

13,500 

7,620 

4,820 

4,220 

6,900 


The  year. 


473 


52 


238 


172,000 


See  footnote  to  table  of  daily  discharge. 

TOPOirS  OBEEK  NEAB  CHZSTSBTIBLD.  IBABO. 

Location.— In  sec.  34,  T.  6  S.,  R.  38  E.,  at  the  Butterfield  ranch,  half  a  mile  below 
head  of  diveraion  canal  into  the  Portneuf-Marsh  Valley  reservoir  and  7  miles 
west  of  Chesterfield,  Bannock  Ck)unty. 

Drainaoe  area. — ^Not  measured. 

Records  available. — April  25,  1912,  to  November  6,  1914,  when  station  was  dis- 
continued. 

Gaoe. — Vertical  staff  on  right  bank,  back  of  Butterfi eld's  bam  and  about  100  yards 
downstream. 

Discharge  measurements. — ^Made  by  wading. 

Channel  and  control. — Bed  rocky.  Channel  likely  to  be  partly  clogged  at  times 
by  drift  and  fallen  trees. 

Winter  plow. — Stage-discharge  relation  greatly  affected  by  ice. 

Extremes  op  discharge. — 1912-1915:  Maximum  stage  recorded,  8.0  feet  May  21, 
1912  (discharge,  355  second-feet);  minimum  discharge  probably  occurred  during 
winter  months. 

Diversions  and  storage. — A  few  small  ditches  take  out  above  and  below  station, 
but  the  main  diversion,  at  least  in  flood  period,  is  into  the  Portneuf-Marsh  Valley 
reservoir  on  Portneuf  River  by  means  of  a  feeder  canal  heading  about  half  a  mile 
above  the  gage. 

AocuRACT. — Stage-discharge  relation  not  permanent.  No  discharge  measurements 
made  after  September  18,  1914.  Rating  curve  poorly  defined.  Gage  read  twice 
a  week.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
table  and  interpolating  for  days  of  missing  gage  heights.    Records  poor. 


Daily  discharge,  in  j 

Hcond'feei,  of  Topons  Creek  near  Chesterfield,  Idahc 
ending  Sept.  SO,  1915. 

►,  for  the  year 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov.    1 

Day. 

Oct. 

Nov. 

1 

8 

R 
8 
8 
8 

9 
9 
9 

9 

11 

9 
9 
9 
9 
9 

10 
10 
9 
8 
8 

i 
1 

21 

8 
8 
9 
10 
U 

12 
13 

•J 

9 
9 

2              

12 

22 

3 

13 

23 

4 

14 

24 

5 

15 

25 

6     

16 

26 

7 

17 

27 

g 

18 

28 

9        .... 

9  ' 

9  f-. 

19 

29 

10 

20 

|l  30 



1 

31 

Note.— Mean  discharge  for  October,  9.3  second-feet;  run-off,  506  acre-feet. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — B. 


RAFT  RIVER  HEAR  BRIDGE.  IDAHO. 

Location. — ^In  sec.  7,  T.  15  S.,  R.  27  E.,  one-fourth  mile  above  the  Olson  ranch  and 
2  miles  southwest  of  Bridge,  Cassia  County.  Clear  Creek  enters  Raft  River 
below  Bridge  but  surface  flow  from  this  stream  seldom  reaches  the  river. 

Drain AOB  area. — ^Not  measured. 

Records  available. — September  18,  1909,  to  March  22,  1915,  when  station  was 
discontinued 

G AGE. —Inclined  staff  on  right  bank;  installed  February  24,  1911;  read  by  Andrew 
Olson.  A  supplementary  gage  is  also  installed  about  1  mile  southeast  of  the  main 
gage  in  a  slough  which  carries  water  at  flood  times  unless  dammed  off.  Prior  to 
February  24,  1911,  two  different  gages  were  used,  at  the  Langford  ranch,  about 
1}  miles  above  site  of  present  gage. 

Discharge  measurements. — ^Made  by  wading  near  the  gage  or  from  a  bridge  one- 
fourth  mile  downstream,  at  Olson's  house. 

Channel  and  control. — Bed  of  stream  is  of  clay  overlain  with  gravel,  and  may  be 
expected  to  shift  during  flood  period.  The  high  water  channel  is  dammed  off 
and  carried  no  water  during  the  year  ending  September  30,  1915. 

Extremes  of  discharge. — Maximum  stage  recorded  during  open  water  periods— 
October  to  March — ^3.55  feet  November  30  and  December  5  and  7  (dischaige, 
21  8«cond-feet);  minimum  stage  recorded,  3.25  feet  March  21  and  22  (discharge, 
10  second-feet). 

1909-1915:  Maximum  stage  recorded,  6.5  feet  June  12,  1912  (discharge,  457 
second-feet);  does  not  represent  actual  maximum  for  period  on  account  of  breaks 
in  the  record.  Minimum  stage  recorded,  2.8  feet  August  15,  18,  21,  24,  and  30, 
and  September  2  and  4, 1911  (discharge,  1.5  second-feet). 

Winter  flow. — Stage-discharge  relation  greatly  affected  by  ice;  flow  estimated 
from  observer's  notes  and  weather  records. 

Diversions. — ^Many  small  ranch  diversions  made  above  station. 

Regulation  . — ^None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  November 
15-27,  December  1-4,  and  December  8  to  February  19.  Rating  curve  fairly  well 
defined.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
table  except  for  periods  in  which  stage-discharge  relation  was  affected  by  ice. 
Open-water  records  fair;  winter  records  poor. 
The  following  discharge  measurements  was  made  by  L.  W.  Roush: 
November  11,  1914:  Gage  height,  3.51  feet;  discharge,  19.4  second-feet. 

Daily  discharge,  in  second-feet,  of  Raft  River  near  Bridge,  Idaho,  for  the  year  ending  Sept 

SO,  1916. 


Day. 

Oct. 

Nov. 

Pec. 

Ftb. 

Mar. 

Day. 

Oct 

Nov. 

Dec. 

Feb. 

Ifar. 

16 
16 
10 
18 
18 

10 
19 
10 
19 
10 

19 
10 
18 
18 
18 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 

19 
19 
19 
17 
15 

15 
13 
13 
18 
13 

13 
13 
13 
13 
13 

16 

18 
18 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 
19 

13 

17 

13 

18 

13 

19.  .. 

13 

21 

31 
21 

20 

15 

13 
13 
13 
14 
15 

17 
19 
19 

13 

31 

10 

33 

U) 

8 

38 

34. 

26 

26.. 

* 

13 

27 

18 

38 

19 
20 
21 

14 

29 

15 

30 

,  31 

1  * 

NoTB.— Mean  disoharse  estimated  because  of  ice  Irom  observer's  notes  and  weather  records  as  foUows: 
Nov.  15-27. 17  second-feet;  Dec.  1-4, 21  second-feet;  Dec.  S-31, 15  second-feet;  Jan.  1  to  Feb.  19,  U  secood- 
feet.  Discharse  interpolated  on  account  of  missing  gage  hdghts,  Nov.  28,  Deo.  6,  Feb.  23, 34, 36,  Mar.  2, 
4a  8, 11, 17,  and  19. 
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Monthly  diicharge  of  Raft  River  near  Bridge^  Idaho^for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aooa- 

Maxlnium. 

Minimum. 

Mean. 

rac7. 

October 

21 
21 

15 

18.5 
18.2 
16.3 
11.0 
12.4 
13.7 

1,140 
1080 
1,000 

689 
507 

B. 

November 

C. 

December 

n 

January 

T) 

February. 

19 
19 

D. 

ItfuTh  1-22 

10 

C. 

The  period 

5,180 

Nora. 


footnote  to  table  of  daily  discharge. 
NORTH  SIBB  MIKXDOKA  OAHAL  HEAR  KIVIDOXA,  ZDABO. 


Location.— In  sec.  1,  T.  9  S.,  R.  25  E.,  650  feet  below  Minidoka  dam,  6  mileo  south 

of  Minidoka,  Minidoka  County. 
Records  available. — ^May  1,  1909,  to  September  30,  1915. 
Gaoe. — Friez  water-stage  recorder  on  left  bank,  300  feet  below  site  of  gage  used 

prior  to  October  31, 1914. 
Discharge  measurements.— Made  from  suspension  footbridge  a  few  foet  above 

present  gage. 
Channel  and  control. — ^Rock  cut;  practically  permanent  but  rou^. 
Winter  flow. — ^No  records. 
Extremes  of  discharge  .—Maximum  stage  recorded  during  year,  9.32  feet,  July  5 

(discharge,  1,493  second-feet);  no  flow  from  about  noon  September  18  to  Sep- 
tember 24  and  also  at  times  during  period  of  no  record. 
1909-1915:  Maximum  stage  recorded,  9.44,  May  20,  1914  (discharge,  1,520 

second-feet);  no  flow  at  various  times  when  head  gates  were  closed. 
Diversions. — None  above  station  and  none  close  enough  to  affect  stage-dischaiige 

relation. 
Regulation. — Flow  contrplled  by  head  gates  at  Minidoka  dam. 
AocuRACT. — Stage-discharge    relation    permanent.    Rating    curve    well    defined. 

Records  good. 
Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

North  Side  Minidoka  canal  diverts  from  the  right  bank  of  Snake  River  in  sec.  1, 
T.  9  S.,  R.  25  E.  Water  is  used  for  irrigating  the  North  Side  Minidoka  project  of 
the  United  States  Reclamation  Service.  Project  has  about  20  miles  of  main  canal 
and  about  260  miles  of  laterals. 

45725*— 18— WBP  413 6 
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SURFACE  WATEE  SUPPLY,  1915,  PABT  XH — ^B. 


Discharge  mefmuremenU  of  North  Side  Minidoka  canal  near  Minidoka,  Idaho,  during  the 

year  ending  Sept.  SO,  1915. 


Date. 

Made  by— 

Gaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

hdSiit. 

Db- 

Oct      1 

Aylor  and  Steam 
do 

Feet. 
aan..        6.50 
2.98 

aec.-ft. 

794 

206 

154 
70.9 

170 

398 

560 
1.037 
1,173 
1458 

729 

938 

846 

803 

800 

790 

June  4 
10 
16 
24 

July  1 
16 
21 
22 
22 
26 

Aug.  3 
12 
19 
25 

Sept.    1 

M.  Aylor 

Feet. 
7.14 
9.10 
9.16 
9.24 
9.24 
9.02 
a79 
8.92 
8.92 
9.20 
7.35 
8.05 
8.68 
8.11 
7.78 

aec.-fL 

9a 

10 

do 

1,418 

Jan.    29 
Mar.  30 
Apr.    1 
5 
10 
14 
19 

L.  W.  Roush... 
O.C.Baldwin.. 
M.  Aylor 

3.25 

1.75 

2.66 

do 

do 

.:...do 

do 

A.W.Harrington.... 

do 

M. Aylor 

1,451 
1458 
1,471 

do 

do 

do 

do    .  . 

4.20 

5.16 

7.48 

8. 10 

1^451 
1330 
1,380 
1,S7« 

23 

30 

May    5 

12 
21 

do 

do 

do 

do 

do 

9.12 

6.15 

7.11 

6.72 

6.43 

n....        6.42 
6.42 

do 

do 

do 

do 

do 

1,412 
1,006 
1,148 
1,313 
1,151 

21 
27 

A.  W.  Harrlngto 
M.  Aylor... 77... 

do 

1,0» 

Note.— All  measurements  except  those  made  by  Baldwin,  Roush,  and  Harrington  furnished  by  V.  S. 
Reclamation  Service. 

Daily  discharge,  in  second-feet,  of  North  Side  Minidoka  canal  near  Minidoka^  Idaho, 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1., 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


792 
783 
570 
461 
419 

354 
305 
310 
267 
219 

218 
225 
232 
232 
227 

223 
221 
220 
65 
24 


564 
373 


149 
173 
221 
318 
379 

470 
517 
528 
529 
553 

665 
794 
897 
997 
1,087 

1,200 
1,283 
1,350 
1,079 
1,311 

1,391 
1,427 
1,437 
1,429 
1,402 

1,365 
1,394 
1,400 
1,356 
732 


741 
778 
921 
936 
984 

919 
870 
923 
930 
947 

956 


841 
847 


782 

788 
704 

780 

786 
780 
782 

784 
782 

784 
TOO 
820 
845 
849 
847 


928 
939 
941 
936 

967 
1,044 
1,125 
1,262 
1,400 

1,454 
1,451 
1,454 
1,4.50 
1,462 

1,454 
1,450 
1,462 
1,456 
1,450 

1,456 
1,456 
1,470 
1,470 
1,459 

1,454 
1,451 
1,459 
1,470 
1,465 


1,465 
1,462 
1,470 
1,470 
1,403 

1,484 
1,443 
1,440 
1,440 
1,446 

1,416 
1,405 
1,427 
1,429 
1,435 

1,421 
1,394 
1,367 
1,364 
1,362 

1,356 
1,375 
1,410 
1,446 
1,450 

1,459 
1,421 
1,332 
1,263 
1,192 
1,123 


1,077 
1,006 
988 
1,006 
1,034 

1,072 
1,077 
1,084 
1,116  i 
1,118 

1,142 
1,160 
1,200 
1,207 
1,225 

1,265 
1,278 
1,297 
1,313 
1,319 

1,319 
1,286 
1,257 
1,235 
1,192 

1,157 
1,157 
1,155 
1,137 
1,135 
1,135 


1,0B 
1,0M 

i,oa. 

961 
921 

814 
770 
776 
715 
679 


O06 
601 
601 
683 


IM 


0 
0 

0 
0 
0 
81 
506 

652 
652 
64S 
650 


Note.— No  record  received  Oct.  24  to  Mar.  31,  small  amount  of  water  flowing  most  of  the  period 
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Monthly  discharge  of  North  Side  Minidoka  canal  near  Minidohiy  Idaho^  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  aeoond-feet. 


MftTtmum.  liinlmum.     Mean. 


Run-off 
(totolin 
aore-feet). 


October  1-23 

April 

May 

June 

July 

August 

September.. 


792 
1,437 

956 
1,470 
1,493 
1,319 
1,002 


24 
149 
741 
903 
1,123 
988 
0 


834 

928 

840 

1,320 

1,400 

1,170 

504 


15,200 
55,200 
51,600 
78,600 
86,100 
71,900 
35,300 


S0X7TH  SIDE  MUTIDOKA  OAHAL  VXAR  MUTIDOKA,  XDABO. 

Location.— -In  see.  12,  T.  9  S.,  R.  25  E.,  Cassia  County,  300  yards  below  head  gates 

at  Minidoka  dam,  6  miles  south  of  Minidoka. 
Records  availablb. — April  21,  1909,  to  September  30, 1915. 
Gage. — Friez  water-stage  recorder  on  right  bank.    Prior  to  irrigation  season  of  1910 

gage  was  200  or  300  feet  upstream.    Datum  unchanged  since  spring  of  1910. 
Discharge  measurements. — ^Made  from  suspension  footbridge  a  few  feet  above 

gage. 
Channel  and  control. — Canal  section  is  in  earth;  may  shift.    Stage-dischaige 

relation  affected  by  growth  of  aquatic  plants. 
Winter  flow. — ^No* records. 
Extremes  op  discharge. — ^1909-1915:  Maximum  stage  recorded,  5.43  feet  June  25, 

1915  (discharge,  938  second-feet);  probably  no  flow  during  periods  of  no  record. 
Diversions. — ^None  above  gage. 

Regulation. — Flow  controlled  by  head  gates  at  Minidoka  dam. 
Accuracy. — Stage-discharge  relation  affected  by  growth  of  aquatic  plants,  but  a 

large  number  of  measurements  were  made  and  records  are  believed  good. 
Cooperation. — Records  furnished  by  United  States  Reclamation  Service. 

South  Side  Minidoka  canal  diverts  from  the  left  bank  of  Snake  River  in  sec.  1, 
T.  9  S.,  R.  25  E.  Water  is  u'ed  for  irrigating  the  South  Side  Minidoka  project  of  the 
United  States  Reclamation  Service.  Project  has  about  13  miles  of  main  canal  and 
about  20  miles  of  laterals. 


Discharge  measurements  of  South  Side  Minidoka  canal  near  Minidoka,  Idaho,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Madeby- 

hel^t. 

DIs- 
Charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Oct.   10 

M.Aylor 

Feet. 
2.55 
1.58 
2.14 
2.63 
3.11 
3.90 
4.50 
4.46 
3.01 
3.32 
3.24 
3.22 
3.36 
3.39 
4.49 
5.24 

Sec'ft. 
2&1 
146 
230 
313 
402 
565 
718 
682 
381 
438 
308 
411 
439 
443 
704 
884 

Jane  24 

July  1 
10 
16 
22 
22 
29 

Aug.  8 
12 
19 
25 

Sept.  4 
11 
20 
25 

M.Ayloi; 

Feet. 
5.48 
5.28 
5.48 
5.37 
5.43 
5.43 
5.12 
4.90 
5.00 
5.08 
4.91 
4.32 
4.15 
3.76 
3.88 

aee.-ft. 
956 

Apr.     1 
5 
10 

do 

do 

do 

do 

do 

do 

880 
872 
855 

14 
19 

do 

do 

do 

do 

do 

do 

A.W.Harrington.... 

M.Aytor 

A.  W.  Harrington.... 
M.  Aylor 

888 
869 

23 

30 

May    5 

12 

do 

do 

do 

797 
760 
773 

do 

794 

21 

21 

.....do 

do 

do 

do 

767 
632 

29 

June    4 

10 

15 

do 

do 

do. 

do 

583 
478 

do 

528 

NoTS.— All  measurements  except  those  made  by  A.  W.  Harrington  furnished  by  U.  S.  Reclamation 
Servioe. 
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BTJKFAOE  WATER  SUPPLY,  1916,  PABT  XH — B. 


Daily  dMuxrge^  in  ucond-feet,  of  South  Side  Minidoka  canal  near  Minidoka,  Idaho, 
for  the  year  ending  Sept.  SO,  1915. 


Day. 


Oct.       Apr.      ICay.     June.      July.      Aug.      Sept. 


1. 

2. 
3. 
4. 
6. 

e. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
80. 
81. 


248 
180 
211 
210 
225 

223 
225 
228 
220 
248 

244 
248 
230 
241 
241 

235 
228 
235 
235 
235 

238 
260 
260 
185 
151 

110 
119 
119 
119 
120 
123 


150 
167 
186 
200 
228 

220 
232 
235 
232 
286 

331 
364 
360 
383 
410 


646 
613 
577 
435 
384 

396 
398 
400 
412 
429 

437 
437 
439 
444 
446 


475  450 

508  465 

549  435 

570  408 

627  410 


680 
699 
740 
680 
675 

670 
660 
672 
694 


416 
420 
422 
425 
437 

435 
433 
452 
409 
439 
439 


448 
448 
450 
452 
452 

454 

458 
537 
505 
677 

742 
811 
835 
838 

856 

886 
886 
909 

924 


924 
927 
930 
935 
938 

927 
899 

899 
930 
909 


901 
899 
809 

904 
907 

804 
878 
894 
875 
878 

878 
875 
871 
881 
878 

848 
866 

871 
871 
858 

850 
865 
871 
871 
865 

853 
846 
823 
803 
788 
783 


776 
766 
756 
752 
749 

747 
742 
776 
766 
766 

766 

m 

786 
795 
781 

781 
783 

788 
790 
788 

783 
778 
776 
768 
766 

768 
776 
781 
781 
793 
795 


747 
680 
6tt 


618 
636 
629 
500 
572 

571 
547 


475 
462 
465 
483 

501 
510 
619 
612 
516 

477 
423 
418 
418 
416 


Note.— No  record  obtained  Nov.  1  to  Apr.  1. 

Monthly  dikharge  of  SotUh  Side  Minidoka  canal  near  Minidoka,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Mlnimnm.     Mean. 


Rnn-off 
(totalis 
aGsre-feet). 


October... 

Aprfl. 

May 

June 

July 

August 

September 


260 
740 
646 
938 
907 
795 
790 


110 
150 
384 

448 
783 
742 
416 


207 
453 
447 
760 
866 
774 
541 


12,700 
27,000 
27,500 
45,200 
58,200 
47,000 
33,200 


GOOSE  CREEK  ABOVE  TRAPPER  CREEK.  HEAR  OAKLET,  IBAEO. 

Location. — In  sec.  13,  T.  15  S.,  R.  21  E.,  Caasia  County,  about  200  feet  above  upper 

dam  site  on  Goose  Creek,  5  miles  above  Trapper  Creek,  and  10  miles  aouUi  of 

Oakley. 
Drain AOB  arsa. — Not  measured. 

Records  available. — April  29,  1911,  to  September  30,  1916. 
Gage. — ^Friez  water'-stage  recorder  on  right  bank.     Gage  used  prior  to  flood  of  July 

30,  1912,  was  on  right  bank  about  200  feet  farther  downstream  fmd  at  a  difFerent 

datum. 
Discharge  measurements. — ^Made  by  wading  or  from  cable  250  feet  upstream  bom 

gage. 
Channel  and  control. — ^Bed  rocky;  shifts  slightly.    Banks  high  and  not  subject 

to  overflow.    Point  of  zero  flow,  according  to  measurements  made  July  31,  1915, 

gage  height  0.9  foot. 
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ESxTREMBS  OF  DI8CHAROE. — Maximum  stage  during  year,  from  irater-Btage  recorder, 
2.55  feet  at  11  p.  m.  April  23  (dischaige,  80  second-feet);  minimum  stage  recorded, 
1.19  feet  at  9  a.  m.  August  13  (dischaige,  1.1  second-feet). 

1911-1915:  Maximum  stage  recorded,  4.4  feet  May  22,  1912  (dischaige,  493  sec- 
ond-feet); minimum  stage  recorded  August  13,  1915. 

Winter  flow. — Stage-dischaige  relation  greatly  affected  by  ice;  observations  dis- 
continued during  winter. 

Diversions. — ^A  number  of  small  canals  and  ditches  divert  water  above  station 
chiefly  for  irrigation  of  lands  belonging  to  the  Utah  Construction  Go. 

Regulation. — ^None  except  such  as  might  be  caiised  by  changes  of  head  gates  ci 
ditches  and  canals. 

AccuRACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
well  defined.  Operation  of  water-stage  recorder  not  satisfactory  and  gage-height 
record  unreliable  at  times.  Mean  daily  gage  heights  obtained  by  inspecting 
recorder  graph.  Daily  dischaige  ascertained  by  applying  mean  daily  gage 
heights  to  rating  table.  Records  for  greater  part  of  year  fair,  but  at  times  are 
poor,  chiefly  because  of  imreliability  of  gage-hei^t  record. 

Cooperation.— -Gage-height  record  furnished  by  Twin  Fails-Oakley  Land  &  Water 
Co. 

Discharge  measuremenU  qfOoose  Creek  above  Trapper  Creek,  near  Oakley,  Idaho,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Made  by— 

Gace 
height. 

Dis- 
charge. 

Date. 

Made  by— 

hdgSt. 

Dia- 
charge. 

Nov.  13 

L.  W.  Roush 

Feet. 
2.11 
2.48 

66.8 

July  81 

A.  W.  Harrington.... 

Feet. 
L86 

ate.-fi. 
2.8 

May    0 

O.C.Baldwin 

Daily  discharge,  in  second-fut,  of  Goose  Creek  above  Trapper  Creek,  near 
for  the  year  ending  Sept.  SO,  1915. 

Oakley, 

Idaho, 

Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

17 
17 
17 
90 
90 

20 
20 
23 
23 
23 

23 
23 
28 
23 
23 

23 
23 
23 
23 
23 

28 
23 
23 
28 
28 

28 
28 
28 
28 
» 

n 

23 
23 
23 
23 
23 

28 
23 

23 
27 
27 

27 
80 
80 
80 
80 

80 
86 
40 
40 
40 

40 
89 
88 
87 
88 

88 
86 
86 
86 

81 
•••••••• 

60* 

46 

42 
87 
40 
41 
41 

43 
46 
47 
40 
40 

60 
60 
60 
48 
40 

40 
47 
48 
40 
60 

61 
68 
64 

87 
60 
61 

61 
60 
69 
63 
66 

66 

66 
68 
69 
67 

66 

66 
63 
63 
63 

66 
68 
60 
68 
60 

60 
62 
76 
80 
76 

74 
78 
68 
68 

80 

66 
76 
78 
78 
73 

67 
66 
62 
60 
60 

60 
67 
66 
67 
64 

61 
40 
60 
69 
61 

62 
66 

69 

n 
n 

76 
78 

60 
71 
73 

60 

67 
66 
62 
67 
66 

61 
66 
64 

60 
46 

40 
36 
31 
20 
20 

28 
27 
26 
27 
27 

26 
24 
24 
22 
19 

17 
16 
16 
14 
18 
•••••••• 

12 
11 
8 
8 
8 

8 
10 
11 
10 

9 

8 
8 
7 
0 
7 

7 
7 
6 
6 
6 

6 

6 

4 
4 
4 

4 
3 
8 

1 

i 

2 

8        

4 

8 

7 

8 

9 

10 

11 

12 

13 

14 

16 

10 

18 

11 

17 

10 

18 

11 

19 

10 

20 

21 

23 

28 

24 

28 

28 

IS 

27 

16 

28 

18 

J8 

10 

n 

18 
11 

Nm2^)l8fltainOBt«olttfdOot.HNoT.»^  Nonooftt 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — B. 


Monthly  diBcharge  of  Ooose  Creek  above  Trapper  Creek^  near  Oakley,  Idaho,  for  (he  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


VaT^mfim    Minimiim.     Mean. 


Run-off 
(total  in 
acre-feet). 


Aeca- 
racy. 


October... 
November. 
Mar.  4-31.. 

Aprfl 

Miiy 

June 

July 

August 

September 


22.0 
31.2 
48.1 
65.3 
65.1 
36.1 
0.68 
3.81 
9.07 


1,350 

1,860 

2,670 

3,8K) 

4,000 

2,1M 

411 

234 

640 


TRAPPER  CREEK  NEAR  OAKLET,  IDAHO. 

Location. — In  sec.  33,  T.  14  8.,  R.  21  E.,  Cassia  County,  IJ  miles  above  Shaw's 
ranch,  1  mile  west  of  east  boundary  of  Minidoka  National  Forest,  5  miles  above 
dam  of  the  Twin  Falls-Oakley  project,  and  9  miles  southwest  of  Oakley. 

Drainagb  area. — Not  measured. 

Records  available. — May  1,  1911,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  on  left  bank  since  April  8,  1913.  From  May  1, 
1911,  to  August  27, 1912,  a  Lietz  water-stage  recorder  was  used,  half  a  mile  down- 
stream from  site  of  present  gage  and  at  different  datum;  from  August  28,  1912, 
to  April  7,  1913,  fragmentary  records  were  obtained  from  a  staff  gage  opposite 
Shaw's  house,  1^  miles  below  site  of  present  gage. 

Discharge  measurements. — Made  by  wading. 

Channel  and  control. — Stream  bed  composed  of  small  boulders  and  coarse  gravel; 
fairly  permanent  except  at  extremely  high  stages.  Banks  brushy  and  not  likely 
to  be  overflowed. 

Extremes  of  discharge. — ^Maximum  stage  during  year,  from  water-stage  reccmier, 
2.59  feet  at  7  a.  m.  June  1  (discharge,  35  second-feet);  minimum  stage  recorded, 
1.96  feet  September  3-8,  inclusive  (discharge,  9.1  second-feet). 

1911-1915:  Maximum  stage  recorded,  3.17  feet  at  10  p.  m.  February  28,  1914 
(discharge,  70  second-feet);  minimum  flow  undoubtedly  occurred  in  the  winter, 
when  stage-dischai^ge  relation  is  affected  by  ice. 

Winter  plow. — Stage-dischaige  relation  greatly  affected  by  ice;  observations  dis- 
continued during  the  winter. 

Diversions. — None  of  consequence  above  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined.  Oage-height  record  not  fully  reliable  at  times.  Mean  daily  gage 
heights  obtained  by  inspecting  recorder  graph.  Daily  discharge  ascertained  by 
applying  mean  gage  heights  to  rating  table.    Records  good. 

Cooperation. — Gage-height  record  furnished  by  Twin  Falls-Oakley  Land  d  Water 
Ck>. 
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Discharge  measurements  of  Trapper  Creek  near  Oakldy;  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

height. 

Dis- 
charge. 

Date. 

Made  by- 

Gaee 
height. 

Dis- 
charge. 

Nov.  12 
May     7 

L.  W.  Roush 

O.C.  Baldwin 

Feet. 
2.04 
2.16 

Sec.-ft. 
11.4 
16.0 

Aug.    1 

A.W.Harrington.... 

Feet. 
1.99 

Sec.-fl. 
9.6 

Daily  discharge,  in  second-feet,  of  Trapper  Creek  near  Oakley,  Idaho,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

11 
11 
11 
11 
12 

12 
12 
12 
12 
12 

12 
11 
11 
11 
11 

11 
11 
11 
12 
11 

11 
11 
12 
12 
12 

12 
12 
12 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
12 

11 
12 
12 
12 
12 

12 
12 
12 

ii* 

11 
11 

11 
11 
11 
12 
11 

11 
11 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
13 
13 

13 
13 
13 
14 
14 
14 

14 
14 
15 
15 
15 

15 
14 
14 
14 
14 

14 
14 
14 
14 
14 

15 
15 
14 
14 
14 

15 
17 
17 
17 
16 

16 
16 
16 
16 
16 

17 
17 
17 
17 
16 

16 
16 
15 
15 
15 

15 
16 
16 
16 
15 

15 

16 
18 
18 
17 

17 
17 
18 
19 
19 

18 

18 
18 
18 
17 
17 

21 
19 
18 
18 
18 

17 
16 
16 
16 
15 

15 
15 
15 
14 
14 

14 
14 
13 
13 
13 

12 
12 
12 
12 
11 

12 
12 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

9 
9 
10 
11 
10 

10 
10 
10 
10 
9 
10 

11 

2 

10 

3 

9 

4 

9 

5 

9 

6 

9 

7 

9 

8 

9 

9 

9 

10 

9 

11 

9 

12 

9 

13 

10 

14 

10 

16 

10 

16 

11 

17 

11 

18 

11 

19 

10 

20 

10 

21 

10 

22 

10 

23 

10 

24 

1 

10 

25 

1 

10 

26 

K) 

27 

10 

28 

11 

29 

11 

30 

11 

31 

NoTE.>-Discharge  interpolated,  for  lack  of  ga?e  heights.  Oct.  13  and  22-24.    Discharge  Nov.  16-30 
estimated  at  12  second-feet.    No  gage  height  record  Nov.  16^  or  Dec.  9  to  Mar.  2. 

Monthly  discharge  of  Trapper  Creek  near  Oakley,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  m 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

October 

12 

11 

11.5 
11.5 
11.9 
12.1 
14.9 
16.7 
14.3 
10.5 
9.61 
9.90 

707 
684 
189 
696 
887 
1,080 
851 
646 
591 
589 

B. 

November 

D. 

December  1-8 

12 
14 
17 
19 
21 
11 
11 
11 

11 
11 
14 
15 
11 
10 
9 
9 

C. 

March  3-31 

B. 

April 

B. 

^::::;::;:::::::::::::::::::::::::::::::::::::. 

B. 

June T 

B. 

July 

B. 

B. 

»f5rt«nbir\7f  ■??*;!"!!"!!!!!!*!!*!!!;!"!!!!!*"!! 

B. 
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Daily  aischarge,  in  iecond-feet,  of  Birch  Creek  near  Oakley,  Idaho,  for  the  year  ending  Sept, 

30,  1915. 


Day. 

Oct 

Nov. 

Dec. 

Mmr. 

Apr. 

Umj. 

July. 

1 

2.2 
2.3 
3.0 
2.9 
8.1 

3.3 
3.2 
8.2 
8.2 
8.1 

3.1 
3.0 
3.0 
2.9 
2.7 

1.9 
1.8 
2.4 
2.9 
2.9 

2.9 
2.9 
3.0 
3.0 
3.0 

3.1 
3.1 
3.1 
3.2 
3.2 
3.2 

2.7 
8.3 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.3 
3.3 

3.3 
8.2 
8.1 
2.9 
2.8 

3.0 
3.1 
2.8 
2.7 
2.6 

2.6 
2.5 
2.5 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.7 

2.7 
2.7 
2.9 
3.0 
3.0 

8.0 

8.2 
8.7 
9.6 
8.4 
8.2 

8.0 
7.7 
7.4 
7.2 
6.7 

6.7 
6.7 
6.2 
7.0 
6.4 

7.7 
7.2 
6.4 
6.2 
6.7 

8.4 
10 
9.3 
7.7 
7.4 

7.4 
6.7 
6.2 
6.0 
7.0 

7.4 
8.2 

11 

10 
9.3 

8.4 
8.0 
7.4 
7.2 
7.4 

7.2 
7.4 
7.2 
7.2 

2 

3 

4 

5 

6 

7 

8 ^ 

3.2 

9 

2.7 
2.8 

2.8 
8.1 
8.4 
8.4 
6.2 

6.8 
2.9 
1.9 
1.9 
2.8 

4.1 

7.0 
8.2 
9.0 
8.2 

7.4 
7.2 
7.7 
8.7 
8.7 
8.2 

3.4 

10 

3.1 

11 ^ 

12 

2.8 
2.6 

13 

2.6 

14 

2.5 

15 

1« 

17 

18 ". 

19 

20 

21 

22 

23 

24 

S.:. ::::;:::::::::::::::::::::::::::::::::::: 

26 

27 

2S 

1 

20 

30 

31 

Note.— No  ga^  height  record  obtained  Oct.  23-28,  Nov.  19,  20, 22-28,  Dec.  7  to  Mar.  8,  May  15  to  JUly  7 
or  July  15  to  ^pt  30.    Discharge  interpolated  Oct.  23-28,  Nov.  19  20.  and  22-28. 

Monthly  discharge  of  Btrch  Creek  near  Oakley,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  9eoond4Bet. 

Runoff 
(total  in 
acre-feet). 

Aocu> 

Minimum. 

Mean. 

racy. 

October 

3.3 
8.3 
3.0 
9.0 

10 

11 
8.4 

1.8 
2.6 
2.7 
1.9 
6.0 
7.2 
2.5 

2.90 
2.90 
2.88 
5.83 
7.45 
8.09 
2.89 

178 
173 

34.3 
244 
443 
226 

40.1 

c. 

C. 

December  1-i 

c. 

Iiarcb9-31 

C 

April 

B. 

May  1-14 

B 

Jaly8-14 

C. 
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90  SURFACE  WATER  SUPPLY,  1915,  PART  XH — B. 

VO&TH  SIDE  TWnr  FALLS  CAVAL  AT  MILHSR.  IDAHO. 

Location. — In  sec.  20,  T.  10  S.,  R.  21  E.,  Minidoka  County,  at  highway  bridge  Haifa 
mile  north  of  Miiner  poet  office  and  about  three-fourths  mile  below  head  gates  at 
Milner  dam. 

Records  available.— May  10,  1909,  to  September  30,  1915. 

Gage. — Vertical  staff  attached  to  downstream  side  of  bridge  pier  near  left  bank;  read 
by  F.  W.  Deming,  October  1,  1914,  to  June  26,  1915,  and  by  T.  R.  Newell,  June 
27,  to  September  30,  1915.  Datum  of  gage  has  remained  unchanged  since  the 
establishment  of  the  station  and  the  original  gage  is  still  in  use.  A  slide  ga^  was 
installed  on  the  bridge  in  1911  and  was  set  to  read  the  same  as  the  vertical  staff, 
but  its  use  was  discontinued  in  1913.  A  Lietz  water-stage  recorder  was  installed 
in  1912,  in  a  shelter  over  the  staff  gage,  but  it  never  operated  entirely  satisfactorily 
and  its  use  was  abandoned  in  1913.  At  the  present  time  the  vertical  staff  is  UBed 
exclusively. 

Discharge  measurements.— Made  from  a  cable  about  150  feet  below  the  gage. 

Channel  and  control. — Channel  is  a  permanent  concrete-lined  section.  Moss 
growth  is  heavy  during  the  summer  months  and  stage-dischaige  relation  is  greatly 
affected.    Control  section  apparently  indeterminate. 

Winter  flow. — Stage-discharge  relation  not  affected  by  ice;  open-channel  rating 
curves  used  throughout  year. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.6  feet  at  8  a.  m. 
June  14  (discharge,  2,600  second -feet);  canal  reported  dry  October  7  to  Novem- 
ber 25. 

1909-1915:  Maximum  dischai:ge  recorded,  2,800  second-feet,  July  13,  14,  19, 
and  20,  1913,  corresponding  to  a  gage  height  of  7.9  feet.  Canal  reported  dry  at 
various  times  in  1909,  1910,  and  1914. 

Diversions. — None  between  gage  and  head  gates  and  none  for  some  distance  below 
gage.  Surplus  water  may  be  discharged  into  the  river  through  waste  gates  about 
200  feet  below  head  of  canal. 

Regulation. — Flow  r^ulated  by  the  head  gates  and  waste  gates. 

Accuracy. — Stage-discharge  relation  not  permanent.  Grage  read  once  daily  October 
1  to  June  26  and  twice  daily  June  27  to  September  30.  Daily  discharge  ascer- 
tained by  shifting-control  method.  Records  excellent  for  periods  in  which  dis- 
charge measurements  were  made  daily;  good  for  rest  of  year. 

Cooperation. — Most  of  the  discharge  measurements  have  been  made  by  the  hydrog- 
rapher  stationed  at  this  point  by  the  State  during  the  irrigation  season  in  con- 
nection with  the  delivery  of  stored  water  from  Jackson  Lake. 

The  North  Side  Twin  Falls  canal  diverts  water  from  the  north  side  of  Snake  River 
at  the  Milner  dam.  This  canal  furnishes  water  for  stock  and  for  irrigation  of  about 
240,000  acres  of  land  in  Minidoka,  Lincoln,  and  Gooding  counties.  The  distribution 
system  compnBes  about  100  miles  of  main  canal  and  about  625  miles  of  laterais. 
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Discharge  meamremenU  of  North  Side  Twin  Falls  canal  at  Milner,  Idaho,  during  the 

year  ending  Sept.  SO,  1915. 


Date. 


Made  by- 


Dis- 
charge. 


Date. 


by- 


Db- 
charge. 


July 


May    8 

June  12 

15 


30 

30 

31 

Aug.    1 

2 

3 


O.  C.  Baldwin 

A.  W.  Harrington.... 

Harrington  and  New- 
ella 

T.R.NeweUa 

do 

do 

do 

do 

do.., 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Harrington  and  New- 
eU 

T.R.  Newell 

A.  W.  Harrington — 

T.R.  NeweU 

do 

do 

•••-.do 


Feet. 
7.10 
7.35 


See^. 
2,220 
2,460 


7.05 

2,360 

7.30 

2,480 

7.32 

2,490 

6.50 

2,170 

6.30 

2,040 

6.46 

2,110 

6.98 

2,330 

6.80 

2,240 

6.84 

2,260 

6.80 

2,250 

6.70 

2,150 

6.78 

2,150 

6  82 

2,210 

6.83 

2,210 

6.82 

2,170 

6.89 

2,180 

6.86 

2,170 

6.89 

2,190 

7.00 

2,250 

7.00 

2,200 

7.05 

2,240 

7.05 

2,210 

6.60 

2,000 

6.43 

1,920 

6.40 

1,900 

6.45 

1,920 

6.38 

1,870 

6.42 

1,890 

6.34 

1,830 

6.43 

1,890 

6.20 

1,730 

2.62 

428 

2.31 

340 

5.90 

1,540 

5.90 

1,520 

5.90 

1,630 

3.82 

770 

3.75 

715 

3.86 

759 

3.85 

739 

3.98 

732 

5.01 

1,140 

5.28 

1,270 

4.54 

1,000 

3.50 

645 

3.51 

651 

3.58 

650 

3.56 

631 

3.58 

634 

3.61 

572 

3.62 

582 

3.65 

567 

3.66 

502 

3.58 

572 

3.62 

537 

3.62 

539 

Aug. 


Sept 


T.R.Newell 

do 

do 

do 

do 

do 

do 

do 

do...  A 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Baldwin  and  Hoyt. 
T.R.  NeweU 


.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 


.do. 


.do. 
.do. 


.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


..do. 
..do. 
..do. 


.do. 
.do. 


.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 


.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


Feet. 
3.70 
3.79 
3.86 
3.83 
6.66 
6.74 
6.80 
6.83 
6.65 
6.75 
6.58 
5.94 
2.09 
2.03 
2.00 
2.00 
1.98 
1.99 
2.01 
2.05 
2.05 
2.08 
2.05 
2.03 
2.01 
1.98 
1.96 
4.30 
4.22 
1.92 
1.92 
3.30 
4.44 
4.43 
4.38 
4.35 
4.30 
4.2$ 
4.26 
4.22 
4.15 
4.00 
3.80 
3.66 
3.72 
5.02 
6.06 
6.36 
6.34 
6.26 
6.30 
5.50 
5.36 
5.90 
5.77 
5.77 
5.86 
2.14 
1.87 


See.'ft. 

541 

554 

574 

553 

1,730 

1,760 

1,860 

1,900 

1,880 

1,970 

1,860 

1,610 

276 

274 

267 

258 

245 

248 

255 

256 

255 

258 

255 

255 

256 

248 

264 

962 

973 

253 

250 

648 

1,080 

1,080 

1,070 

1,060 

1,050 

1,020 

1,030 

1,020 

991 

935 

862 

780 

795 

1,340 

1,790 

1,900 

1,900 

1,900 

1,880 

1,530 

1,470 

1,705 

1,650 

1,650 

1,690 

307 


•tipocial  assistant  to  State  engineer. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge,  in  second-feet,  of  North  Side  Tmn  Falls  canal  at  Milner,  Idaho,  for 
the  year  ending  Sept.  SO,  1915. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr.  I  May. 


June. 


July. 


Aug.. 


8ept 


1.. 
2.. 

Y: 

5.. 


1,490 
1,750 
1,410 
1,370 
1,410 


i 


« 

7 

1,370 



8 ...:,.. 

9 

10 1 

;    1 
11 1 

12 t 

13 

14 

15 

i« ' 

17 

18 *;....! 

19 

20 , 

1 

21 1 

22 

23 

24 

25 

26 

1,300 
897 
494 
494 
494 

27 

28 

S:::;:::;:::::: 

30 

31 

171 
114 
97 
151 
203 

1,060 
1,140 
1,220 
1,100 
,1,140 

1,060 
1,020 
1,020 
980 
1,020 

1,020 

1,000 

1  000 

980 

412 

438 
438 
438 
438 
438 

438 
438 
236 
236 
192 
181 


181 
181 
171 
151 
181 

171 
171 
161 
684 

616 

584 
553 
584 
616 
616 

553 
553 
616 
584 

616 

616 
650 
755 
866 
828 

866 


828 
866 
866 


840 
828 
828 


904 
904 
866 
904 
904 

866 
866 
828 
828 
904 

980 
828 
866 
866 
942 


684 
584 
980 
980 

1,060 
1,140 
1,220 


684 
684 
828 
141 


1,220 
1,560 
1,520 
1,560 

1,520 
1,640 
1,690 
1,640 
1,730 

1,730 
1,770 
1,690 
1,300 
1,220 

1,220 
1,140 
1,140 
1,390 
1,370 

1,340 
1,320 
1,290 
1,270 
1,250 
1,220 


1,180 
1,180 
1,220 
1,220 
1,640 

1,640 
1,640 
1,730 
1,820 
1,820 

1,910 
1,840 
1,770 
1,600 
1,640 

904 
1,060 
1,470 
2,060 
2,060 

2,040 
2,080 
2,220 
2,260 
2,130 

2,180 
2,240 
2,300 
2,350 
2,330 


2,310 
2,330 
2,350 
2,400 
2,400 

2,260 
2,240 
2,220 
2,400 
2,360 

2,230 
2,280 
2,280 
2,330 
2,380 

2,330 
2,290 
2,290 
2,380 
2,300 

2,390 
2,390 
2,440 
2,490 
2,450 

2,410 
2,500 
2,370 
2,380 
2,420 
2,420 


2,300 
2,190 
2,070 
2,210 
2,350 

2,490 
2,450 
2  500 
2,410 
2,280 


2,150 
2,200 
2,240 
2,240 
2,220 

2,120 
1,970 
1,910 
1,890 
1,880 


2,280  1,860 
2,460  1,860 
2,400  ;  1,860 
2,600  1,860 
2,400  1.020 


2,350 
2,490 
2,490 
2,080 
2,180 

2,310 
2,260 
2,260 
2,260 
2,100 

2,200 
2,200 
2,200 
2,150 
2,150 


866 

1,520 

1,140 

720 

755 

755 

080 

1,220 

1,260 

T92 

616 
616 
650 
607 
568 
600 


568 

547 
529 
538 
568 

568 

1,080 
1,710 
1,820 
1,880 

1,910 
2.020 
1,880 
1,620 
272 


248 
248 
248 
248 

272 
248 
248 
248 
248 

248 
248 
547 
950 
248 
255 


500 

9^ 
1,(K» 
1,W0 
1,040 

1,040 
1,040 
1,040 
1,000 
1,000 

933 
8$S 

737 

847 

1,080 

1,5» 
1,880 
1,930 
1,880 


1,540 
1,490 
1,620 
1,660 
1,660 

1,710 
885 
296 
200 
24S 


Note.— Canal  reported  dry  Oct.  7  to  Nor.  25.    No  gage-tadgbt  record  received;  discharge  interpolated 
Nov.  27,  Feb.  1, 2,  26, 27,  Mar.  25-30,  Apr.  8, 12, 13,  26-28, 30,  l£^  2,  7, 14, 16, 25,  June  1, 2,  and  6. 

Monthly  discharge  of  North  Side  Tivin  Falls  canal  at  Milner,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off 
(total  in 
acn-feet). 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


1,750 
1,300 
1,220 
866 
1,220 
1,770 
2,350 
2,500 
2,600 
2,240 
2,020 
1,030 


2,600, 


0 

0 

97 

151 

584 

82 

904 

2,220 

2,070 

568 

248 

248 


284 
123 
630 
556 

800 
1,260 
1,790 
2,360 
2,300 
1,800 

726 
1,160 


1,120 


17,500 
7;320 
39,300 
34,200 
40,400 
77,500 
107,000 
145,000 
137,000 
85,500 
44,600 
60,000 


818,000 


C. 
C. 
B. 
B. 
B. 
B. 
B. 
A. 
A. 
A. 
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SOUTH  SIDB  I'WIN  FALLS  OAITAL  AT  lOLHSR,  IDAHO. 

Location. — In  sec.  29,  T.  10  S.,  R.  21  E.,  at  the  wagon  bridge  about  one-eighth  of  a 
mile  below  the  head  gates  at  the  village  of  Milner,  Twin  Falls  County. 

Records  availablb. — ^May  10,  1909,  to  September  30,  1915. 

Gage. — Vertical  staff  in  two  sections,  read  by  F.  W.  Doming  October  1,  1914,  to 
June  26,  1915,  and  by  T.  R.  Newell  from  June  27  to  September  30,  1915.  The 
main  or  upper  section  of  the  gage  is  on  the  left  bank  of  the  canal  about  100  feet 
upstream  from  the  highway  bridge,  to  the  lower  side  of  which  the  low-water  sec- 
tion is  fastened.  This  low-water  section  is  the  original  gage,  but  on  account  of 
the  difficulty  in  making  readings  accurately  at  high  stages  the  high- water  section 
was  installed  early  in  the  summer  of  1912  and  has  since  been  used  exclusively 
for  stages  above  5.3  feet.  The  two  sections  read  practically  the  same,  althou^ 
the  datum  of  the  upstream  section  is  about  0.1  foot  higher  than  the  other.  A 
Friez  water-stage  recorder  is  installed  opposite  the  upper  staff  gage,  but  was  not 
in  use  diuring  the  year  ending  September  30,  1915. 

DiscHABGE  MSA8UBEMENT8. — Made  tcom  the  bridge. 

Channel  and  control. — Channel  at  gage  is  blasted  out  of  rock  and  is  practically 
permanent,  but  slight  changes  of  control  occasionally  occur  due  to  washing  in 
and  deposit  of  silt. 

Winter  flow. — Stage-discharge  relation  seldom  affected  by  ice;  open-channel  rating 
curves  used  throughout  year.  Because  of  the  close  proximity  of  the  gaging 
station  to  the  head  gates,  ice  never  forms  in  the  immediate  vicinity  of  the  gage, 
but  it  has  been  known  to  form  to  a  sufficient  extent  farther  down  the  canal  to  affect 
the  stage-discharge  relation. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  9.8  feet  May  1-9, 
June  12-14  and  17  (discharge,  3,250  second-feet);  minimum  stage  recorded,  1.8 
feet  March  10  and  April  3  (discharge,  94  second-feet). 

1909-1915:  Maximum  stage  recorded  in  May  and  June,  1915;  minimum  stage 
recorded,  0.8  foot  April  7,  1913  (discharge,  11  second-feet). 

Diversionh. — None  trom  canal  above  gage  and  none  of  consequence  for  several  miles 
below. 

Regulation. — Flow  r^;ulated  at  head  gates. 

Accuracy. — Stage-discharge  relation  practically  permanent,  but  may  have  been 
changed  slightly  by  effect  of  ice  during  winter  months.  Rating  curve  well  defined. 
Gage  read  once  daily  October  1  to  Jime  26  and  twice  daily  June  27  to  September 
30.  Discharge  determined  by  applying  mean  daily  gage  height  to  rating  table. 
Open- water  records  good;  winter  records  somewhat  uncertain,  omng  to  imknown 
effect  of  ice. 

Cooperation. — Gage-height  record  furnished  and  part  of  the  discharge  measure- 
ments made  by  employees  of  the  Twin  Falls  Canal  Co.  and  of  the  Idaho  State 
Engineer. 

The  South  Side  Twin  Falls  canal  diverts  water  from  the  south  side  of  Snake  River 
at  the  Milner  dam.  This  canal  furnishes  water  foi  stock  and  for  the  irrigation  of 
about  200,000  acres  of  land  in  -the  vicinity  of  Twin  Falls.  The  distribution  system 
comprises  about  110  miles  of  main  canal  and  about  590  miles  of  laterals. 

Discharge  mtantremenU  of  South  Side  Tvnn  FaUs  canal  at  IHlner^  Idaho,  during  the 

year  ending  Sept.  SO,  1915, 


Date. 

Madeby- 

he^t. 

Dls- 
charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Nov.    9 

June  13 

21 

L.  W.  Roush 

A.  W.  Harrington.... 
Lyman 

Feet. 
4.91 
9.81 
9.39 

3,150 
2,950. 

Jane  29 
July  29 
Aug.  15 

T.R.Newen 

A.W.Harrington.... 
T.  R.  Newell 

Feet. 
9.35 
7.33 
7.67 

Sec.-ft. 
2;980 
1,850 
1,950 

Digitized  by 


Google 


94 


SURFACE  WATEB  SUPPLY,  1915,  PABT  XH — ^B. 


Daily  discharge,  in  second-feety  of  South  Side  Tvrni  Falls  canal  at  MUner,  Idaho,  for  ths 

year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1     

1,320 
1,200 
1,090 
1,010 
1,050 

1,010 
909 
909 
809 
809 

809 
809 

809 
809 
809 

776 
809 
809 
809 
776 

776 
776 
i776 
776 
776 

842 
809 
809 
809 
809 
809 

800 

842 
800 
809 
809 

800 

800 
809 
800 
800 

800 
800 
800 
800 
900 

800 
809 
800 
800 
800 

744 
744 
142 
744 
744 

744 
744 
744 
744 
744 

776 
712 
712 

na 

712 

776 
744 
744 
744 
000 

078 
776 
000 
078 
1,120 

1,160 
1,160 
1,200 
1,200 
1,200 

1,200 
1,200 
1,280 
1,280 
1)280 

1,240 
078 
078 
1,120 
1.120 
1,000 

1,000 

ilooo 

1,000 
1,010 
1,060 

1,010 
1.010 
1,010 
1,010 
078 

078 
842 
842 
842 
842 

842 
842 
842 
842 
842 

900 
078 
000 
900 
900 

000 
842 
776 
776 
744 
776 

712 
712 
776 
776 
842 

842 
875 
876 
875 
800 

800 
800 
800 
809 
800 

800 
800 
325 
325 
325 

424 
424 
424 
424 
424 

424 
424 
450 

532 
532 
500 
500 
500 

500 
500 
500 
500 
94 

776 
108 
650 
650 
660 

650 
875 
373 
650 
650 

744 
477 
102 
532 
532 

398 
398 
398 
590 
744 
744 

396 
308 
04 
504 
561 

561 

744 

681 

776 

1,120 

1,440 
1,700 
1,700 
1,830 
1,880 

1,880 
1.440 
160 
1,280 
1,280 

1,700 
2,030 
2,100 
2,530 
2,530 

3,010 
3,070 
3,130 
3,100 
3,100 

3,250 
3,250 
3,250 
3,250 
8;250 

3,250 
3.250 
3.250 
3,250 
1.700 

2,300 
2030 
2,030 
2,030 
2,030 

2,030 
2,360 
2,100 
2,030 
1,080 

1,030 
1,080 
1,080 
1,830 
1^830 

1,880 
1  030 
1,980 
2,030 
2,080 
2,190 

2,190 
2,100 
2,470 
2,470 
2,470 

2,250 
2,250 
3,070 
3,070 
3,070 

3.100 

2.950 
3,010 
3,010 
3,010 
8,010 

2,050 
1,880 
i;880 
1,880 
1,880 

1.080 

1,830 
1,830 
1,830 
1,060 
1,980 

1,060 
1080 
1,080 
1  080 
1,980 

1,980 
1,980 
1,960 
1,080 
i;080 

1,060 
1,980 
l.QSO 

1.700 

2 

i\im 

3     

1,400 

4 

1,400 

6 

1,400 

6 

1,400 

7 

I4fl0 

8 

1,400 

9 

1,400 

10 

1,880 

11 

1,880 

12 

3,250     2;250 
3,250     2.300 

2,030 

13 

2,100 

14     

3,250 
8;i0O 

3,130 
3,250 
3,010 

2,300 
2,650 

2,650 
2,650 
2.500 

2,250 

15 

2;2»> 

16 

2,190 

17 

18        

2,140 
2,140 

19 

2,800     2.500  1  r.880 

2,140 

20 

2,890 

3,010 
3,010 
3,010 

2,593     1,880 

2,50D     1,880 
2.140     1.880 

2,140 

21 

2,149 

22 

2,190 

23 

1.080 

1,880 
1,880 
1,880 

1,830 
1,830 
1,830 
1,830 
1.830 
1,830 

2,300 

24 

3,010     l!080 

2,300 

25 

3,010 

3,010 
3,010 
3.010 
3,010 
3,010 

1,030 

1,830 
1  830 
1,830 
1,830 
1.830 
1,830 

2.300 

26 

2,300 

27 

2,190 

28    

2,080 
1,0« 

29 

30 

1,930 

31 

Note.— No  gage-height  record  received  May  26-29;  discharge  interpolated. 

Monthly  discharge  of  South  Side  Twin  Falh  canal  at  Milner,  Idaho ,  for  the  year  endinif 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Rnn-ofl 
(total  in 
acre-feet). 


KoCQr 

r»cy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


1,320 

909 

1,280 

1,090 

875 

875 

3,190 

3,250 

3,250 

3,010 

1,980 

2,300 


3,250 


776 

142 

712 

744 

325 

94 

94 

1,700 

2,190 

1,830 

1,830 

1.400 


772 

1,000 

914 

648 

548 

1,670 

2,370 

2,000 

2,310 

1,010 

1.030 


94 


1,480 


63,400 

45,900 

61,500 

56,200 

36,000 

33,700 

03,400 
146,000 
173,000 
142,000 
117,000  A. 
116,000     A. 


1,070,000 


A. 

B. 
D. 
D. 
C. 
B. 


B. 


BIO  COTTONWOOD  CREEK  NEAR  OAKLET,  IDAHO. 

Location.— In  sec.  19,  T.  13  S.,  R.  21  E.,  one-fourth  mile  above  heading  of  Twin 
Falls-Oakley  Land  <fe  Water  Co.  feeder  canal,  1  mile  above  J.  H.  Roark's  house* 
2  miles  above  mouth  of  Cedar  Creek,  and  10  miles  northwest  of  Oakley,  Cassia 
County. 

Drainage  area. — Not  measured. 

Records  available. — November  27,  1909,  to  January  10,  1915,  when  station  was 
discontinued. 
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Gage. — Friez  water-stage  recorder  on  left  bank  half  a  mile  above  site  of  vertical 
staff  gage  which  was  used  November  27,  1909,  to  April  27,  1913.  Present  gage 
read  0.72  foot  July  28,  1913,  when  old  gage  read  1.20  feet. 

Discharge  measurements. — Made  by  wading  or  from  footbridge  at  old  station. 

Channel  and  control. — Bed  composed  chiefly  of  small  cobblestones  and  boulders; 
may  shift  at  high  stages.  Banks  fairly  high;  overflow  unlikely.  Point  of  zero 
flow  estimated  August  25,  1915,  gage  height  0.3  foot. 

Extremes  of  discharge. — Gage  heights  for  the  year  ending  September  30,  1915,  too 
incomplete  to  warrant  publication  of  maximum  and  minimum. 

190^1914:  Maximum  stage  recorded,  3.7  feet  (old  gage  datum)  May  30,  1912 
(discharge,  125  second-feet);  minimum  dischai^e  practically  zeiro  and  was 
observed  in  both  1910  and  1915. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — During  the  late  summer  most  of  the  flow  of  the  stream  is  diverted 
around  the  station  in  order  to  minimize  loss  by  seepage.  The  capacity  of  the 
diversion  ditch  is  not  definitely  known. 

Regulation. — None  except  that  due  to  diversion. 

Accuracy. — Stage-discharge  relation  practically  permanent  throughout  the  year. 
Rating  curve  fairly  well  defined.  Gage-height  record  fragmentary.  Mean  daily 
gage  heights  determined  by  inspecting  recorder  graph.  Daily  discharge  ascer- 
tained by  applying  mean  gage  heights  to  rating  table.  Records  fair  above  and 
poor  below  2  second-feet. 

Cooperation. — Gage-height  record  furnished  by  the  Twin  Falls-Oakley  Land  d 
Water  Co. 

Ducharge  measuremenU  of  Big  Cottonwood  Creek  near  Oakley ^  IdahOy  during  the  year 

ending  Sept,  SOy  1915. 


Date. 

Made  by- 

Oaw 
height. 

Dls- 
charge. 

Date. 

Made  by- 

Gage 
height. 

DLv 
charije. 

Nov    14 

L.  W.  Rooah 

Feet. 
0.58 
.01 

1.8 
14.4 

July  30 

A.  W.  Harrington.... 

Feet. 
0.51 

See.'fi. 
1.2 

May     5 

O.C.Baldwin 

Dcnly  diKhargey  in  second-feety  of  Big  Cottonwood  Creek  near  Oakley y  IdahOy  for  the  year 

ending  Sept.  SOy  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Day. 

Oct. 

Nov 

Dec. 

Jan 

1              

1.4 
1.6 
1.9 
2.2 
2.2 

•  2.5 
2.2 
2.1 
2.2 
2.2 

2.2 
2.2 
2.1 
1.9 
1.9 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.2 
2.1 
1.9 
1.5 

1.4 

1.5 
1.6 
1.6 
1.5 

1.5 
1.1 
1.2 
1.2 
1.3 

1.4 
1.4 
1.5 
1.4 
1.3 

as 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

V.'.'M'.'. 


16 

1.9 
2.1 
2.2 
2.1 
2.1 

2.2 
2.5 
2.5 
2.5 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

1.4 
1.5 
1.5 
1.6 
1.6 

1.5 
L5 
1.4 
L4 
1.4 

1.4 

1.4 
1.4 
1.5 
1.5 

1.2 
1.1 
1.0 
.9 

.8 

.8 
.8 
.8 
.8 
.8 

.8 

.K 
.8 
.8 
.8 
.8 

2       

17 

3 

18 

4       

1  19 

5 

20 

6            

21    

7  

22 

S       

23  

9   

24 

10       

25  

11       

26 

12 

27 

13  

2H 

14 

29 

15 

30 

31 

Note.— Discharge  interpolated  on  account  of  iacJc  ol  gage  heights  Dec.  10-12, 14-19, 21-26,  Dec.  28  to  Jan. 
2,  and  Jan.  4-9. 
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Discharge  meoMwrements  of  Salmon  FdUs  Creek  above  Upper  Vineyard  ditch,  near  Contact^ 
Nev.,  during  the  year  ending  Sept.  SO,  1916. 


Date. 

Madeby- 

OaM 
height. 

Dis- 
charge. 

Date. 

Made  by— 

Case 
height 

Dis- 
charge. 

Oct.     5 
17 

L.W.  Beasona 

do 

Feet. 
5.39 
6.38 

39.1 

May     2 

July   25 

O.C.Baldwin 

A.W.Harrington.... 

Feet. 
6.56 
5.18 

a  Employee  of  Utah  Construction  Co. 
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Daily  dikharge,  in  second-feet,  of  Salmon  FalU  Creek  above  Upper  Vvneyard  ditch,  nmr 
Contact,  }fev,,for  the  year  ending  Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

M^. 

Jane. 

Jvitf, 

1 

38 
38 
39 
38 
38 

38 
38 
89 
44 
42 

41 
40 
39 
88 
38 

38 

38 
38 
38 
37 

40 
45 
45 
44 
48 

42 

42 
41 

40 
40 
40 

40 
39 
39 
39 
39 

39 
38 
38 
86 
36 

86 
36 
36 
36 
« 

31 
32 
30 
29 
29 

28 
28 
33 
31 
32 

32 
34 
35 
33 
32 

33 
82 
33 
88 
84 

84 
33 
30 
32 

45 
44 
45 

45 
45 

45 
45 

46 
46 
47 

47 
48 
49 
48 

36 
36 
36 
35 
85 

33 
S3 
83 
84 

85 

36 
38 

38 
89 
41 

42 
44 

47 
47 
46 

47 
52 
64 
78 
82 

81 
82 
84 
93 

96 
88 

M 

87 
96 
100 
101 

101 
105 
106 
90 
100 

106 
116 
120 
136 
138 

131 
131 
137 
189 
147 

168 
191 
181 
168 
156 

163 
145 
145 
155 
183 

soi 

188 
177 
161 
145 

130 
131 
U6 
113 
113 

100 
180 
150 
158 
140 

176 
300 
198 

86 

2 

3 

88 

4 

84 

5 

86 

6 

86 

7 

V 

8 

87 

9 

87 

10 

84 

11 

82 

13 

81 

13 

90 

14 

28 

15 

37 

16 

26 

17 

34 

18 

34 

19 

36 

ao 

36 

21 

48 
44 
43 
44 
44 

45 
44 
44 
44 
44 
45 

36 
85 
35 
35 
36 

38 
37 
35 

37 

22 

36 

23 

••••.. 

34 

24 

34 

25 

35 

26 

27 

47 
48 

28 



29 

30 

31 

Note.— Discharge  Dec.  10-30  estimated  at  85  seoond^set.   No  records  oMalned  Jan.  15  to  Feb.  30  and 
May  19  to  June  26. 

Monthly  dikharge  of  Salmon  Falli  Creek  above  Upper  Vineyard  ditch^  near  Contact, 
Nev.,  for  the  year  ending  Sept.  SO,  1916. 


Month. 

Discharge  in  second-flset. 

Ron-off 
(total  In 
acre-feet). 

Aeea- 

MayiTTiumr 

l/fi"l*"T""  r 

Mean. 

racy. 

October 

45 
40 

87 
38 

40,0 
84.3 
37.5 
45.7 
35.9 
51.9 

129 

151 
44.3 
80.8 

3,460 
3,040 
3,310 
1,270 
570 
8,190 

51300 

851 

1,500 

B. 

NovMnber.           .  ................................ 

B. 

December 

C. 

Jannary  1-14 

49 
38 
96 
191 
303 
•     48 
38 

48 

85 
83 
84 
109 
89 
34 

C. 

Fftbmary  21-38 

B. 

March..'.  

B. 

April 

B. 

M^  1-18 

B. 

Jnne  27-30 ,,,.,,» ^ .. , - ,  r  r  - 

B. 

July  1-35 

B. 

45725'— 18— W8P  418 1 
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DaUy  di9charge,  in  Becand-feet,  of  Salmon  Falls  Creek  near  San  Jacinto,  Nev.,  for  th4 

year  ending  Sept.  SO,  1916. 


Dmy. 

Oct. 

Nov. 

Deo. 

Jan. 

Tth. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept 

1 

88 
89 
41 
42 
42 

42 
43 

45 
48 
49 

60 
49 
60 

67 
58 

59 
69 
58 
57 
68 

69 
70 
09 
68 
66 

66 
64 
65 
66 
66 
65 

68 
68 
66 
65 
68 

71 
89 
68 
66 
65 

60 
60 
60 
62 
59 

50 
58 
56 

54 

52 

52 

54 
62 
63 
63 

68 
82 
80 
60 
52 

51 
50 
60 
62 
82 

62 
52 
52 
48 
51 

62 
60 
52 
44 
43 

47 
49 
50 
50 
49 

49 
50 
49 
49 
51 

51 
50 
50 
50 
50 
50 

51 
51 
51 
50 
49 

48 

50 
53 
53 
52 

53 
53 
54 
54 
55 

54 
52 
51 
51 
50 

50 
49 
48 
45 
44 

48 
43 
43 
47 
52 
55 

60 
88 
62 
61 
80 

57 
58 

61 
62 
64 

64 
65 
84 
64 
64 

65 
88 
72 
74 
74 

74 
75 
72 
71 
72 

75 
74 
75 

77 
76 
78 

74 
72 
71 
72 
72 

74 
76 
80 
80 
82 

84 
88 
86 
89 
89 

90 
94 
99 

104 
119 

131 
146 
151 
159 
174 
176 

165 
159 
155 
159 
172 

176 
174 
174 
174 
170 

165 
165 
165 
172 
182 

182 
180 
176 
172 
170 

170 
180 
198 
200 
200 

195 
184 
178 
170 
172 

178 
196 
209 
200 
193 

204 
163 
151 
138 
124 

iia 

108 
105 
107 
107 

105 
108 
136 
148 
170 

200 
220 
225 
243 
246 

246 
239 
280 
230 
220 
207 

202 
211 
220 
218 
211 

191 
176 
150 
144 
126 

117 
114 
112 

***'82* 

31 
28 
26 
25 
26 

25 
25 
24 
24 

23 

22 
22 
28 
21 
20 

20 
20 
20 
20 
18 

18 
19 
18 
18 
17 

16 
16 
16 
16 
16 
16 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
16 

16 
15 
15 
15 
15 
15 

15 

2  

16 

3    

15 

4  

15 

5  

15 

6   

15 

7 

15 

8 

15 

9 

15 

10 

15 

11 

15 

12 

15 

13 

15 

14 

14 

15 

15 

16 

14 

17 

15 

18    

15 

19 

15 

20   

15 

21  

15 

22 

15 

23   

15 

24 

15 

25 

15 

26 

16 

27 

18 

28 

15 

29 

15 

30 

18 

31 

Note.— Dischaiie  June  14-29  estimated  at  72  seoond-leet  on  account  of  lack  of  gafe  heights. 

Monthly  discharge  of  Salmon  FalU  Creek  near  San  Jacinto,  Nev.,  for  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Vf^-Kltn^]m     Mlti^mnm         \f<M^7|, 


Run-off 
(total  in 
•   t). 


Accu» 
racy. 


October 

November 

December 

January 

February 

March 

April 

Blay 

June 

July 

August 

September 

The  year 


70 

71 

62 

55 

75 

176 

200 

246 

220 

31 

18 

18 


88 
52 
43 
43 
57 
71 
155 
106 
82 
16 
15 
14 


55.0 
61.3 
51.8 
50.1 
66.8 
97.2 

175 

178 

113 
20.9 
15.1 
15.1 


246 


14 


74.7 


8,880 
8,650 
8,190 
8,080 
8,710 
5,960 
10,400 
10,800 
8,720 
1,290 
928 
898 


54,000 


C. 
C. 
C. 
C. 
B. 
B. 
B. 
A. 
C. 
B. 
B. 
B. 
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100  SUKPAOE  WATEB  SUPPLY,  1915,  PART  XH — ^B. 

SEOSBOVB  OBBSK  VSAB  BAIT  JAOXVTO.  HBT. 

Location. — In  sec.  17,  T.  47  N.,  R.  65  E.,  half  a  mile  above  headworks  of  North  Side 
ditch,  2  milee  above  house  on  Shoshone  Creek  ranch,  and  11  miles  northeast  of 
San  Jacinto,  Elko  County. 

Drainaob  ABBA.^Not  measured. 

Records  AVAiLABLE.^Biay  14,  1914,  to  August  24,  1915,  when  station  was  discon- 
tinued. 

Gaob. — Stevens  water-stage  recorder  on  right  bank;  installed  August  27, 1914;  May  14 
to  August  27,  staff  gage  about  500  feet  downstream  at  different  datum,  used  also 
as  a  reference  gage  for  lietz  water-stage  recorder  June  15  to  July  31,  1914,  and 
Stevens  recorder  August  3  to  27,  1914. 

DiscHABOB  ICBA8URBMBNT8.— Made  by  wading  or  from  a  cable  about  500  feet  down- 
stream. 

Channel  and  contbol. — ^Bed  consists  of  gravel  and  loose  rocks.  Control  not 
permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.94  feet  9  to  11 
p.  m.  Biay  23  (dischaige,  151  second-feet);  minimum  stage,  3.58  feet  at  10  a.  m. 
July  27  (discharge,  7.6  second-feet). 

1914-15:  Maximum  stage  recorded,  5.94  feet  9  to  11  p.  m.  May  23,  1915  (dis- 
chaige, 151  second-feet);  minimum  stage,  0.26  foot  (old  staff  gage  datum)  August 
22-27,  1914  (dischaige,  7.4  second-feet). 

Winter  flow.— Stage-dischaige  relation  probably  affected  by  ice.  No  winter  records 
obtained. 

Diversions. — Station  above  all  diversions  on  Shoshone  ranch.  Niunerous  diversions 
made  in  Shoshone  basin  about  10  miles  above  station. 

AccxTRACT. — Sta^;e-diBcharge  relation  not  permanent;  changed  during  the  winter. 
Rating  curves  well  defined  October  1  to  December  6  and  February  15  to  August  24. 
Gage-height  record  incomplete  owing  to  lack  of  attention  to  recorder.  Mean 
daily  gage  heights  obtained  by  inspecting  recorder  graph.  Daily  discharge 
ascertained  by  applying  mean  gage  heights  to  rating  tables.    Records  fair. 

Cooperation. — Gage-height  record  furnished  by  Utah  Construction  Co. 

Discharge  measurements  of  Shoshone  Creek  near  San  Jacinto,  iVev.,  during  the  year 

ending  Sept.  SO,  1916, 


Bate. 

Made  by- 

hd^t. 

Dte- 
ebarse. 

Mmy    3 

July  27 

O.C.  Baldwin 

Feet. 
4.52 
3.58 

8ee.-fu 
47.0 

A.  W.  Harrington 

7.6 
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Daily  diteharge,  in  tecond-feet,  of  Shotihone  Creek  near  San  JaciiUo,  Nev.,  for  the  year 

ending  SepL  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

1 

11 
11 
12 
12 
12 

13 
13 
14 
14 
13 

13 
13 
12 
12 
12 

12 
12 
12 
13 
13 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

13 
13 
13 
13 
13 

13 
13 
13 
14 
14 

13 
13 
14 
13 
14 

15 
16 
15 
18 
13 

14 
14 
13 
14 
16 

14 
15 
16 
14 
16 

14 

18 
17 
17 
17 
17 

14 
16 
17 
17 
18 

18 
18 
18 
20 
21 

22 
22 
22 
21 
21 

22 
24 
28 
33 
41 

60 
66 
72 
91 
104 
94 

84 
78 
84 
96 
99 

90 
87 
86 
81 
76 

71 
71 
70 
73 
73 

67 
65 
64 
58 
55 

58 
62 
66 
63 
59 

54 
45 
41 
41 
46 

48 
48 
47 
45 
43 

38 
34 
33 
33 

""i39* 
144 
146 
149 

142 
130 
122 
118 
110 
94 

92 

104 
87 
77 
67 

61 
55 
49 
43 
41 

38 
37 
38 
38 
33 

28 
26 
24 
21 
18 

17 
16 
14 
14 
13 

12 
11 
11 

9.4 
9.2 
8.9 
8.9 
8.9 

8.9 
8.9 

8.9 

2 

8.9 

3 

8.7 

4 

8  7 

5 

8.7 

6 

9.2 

7      

9.6 

8 

9.6 

9      

9.2 

10 

8.9 

11 

8.9 

12      

8.9 

13 



912 

14 

9.2 

15 

18 

17 
18 
18 
19 
19 

19 
19 
18 
18 
19 

20 
18 
18 

8.5 

It 

8.0 

17 

8.0 

18 

8.2 

19 

8.2 

20 

8.0 

21 

8.0 

22 

8.2 

23 

8.7 

24 

8.7 

25 

26 

27 

7.6 
7.9 
8.2 
8.5 
8.7 

28 

29 

30 

31  

Non.— No  gage  height  record  received  Oct.  9-13.  May  2, 10-21.  July  8-26,  28,  or  29.  Discharge  interpo- 
lated Oct.  0-13,  lUy  2,  July  28  and  20.  Discharge  May  10-21  estimated  at  80  second-feet  and  July  8-26at 
8.2  sceond-feet. 

Monthly  discharge  of  Shoshone  Creek  near  San  Jacinto,  Nev,,for  the  year  ending  Sept.  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-ieet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

14 
16 
16 
20 
104 
99 
149 
104 

11 
13 
14 
17 
14 
41 

13.0 
13.7 
14.8 
18.4 
32.5 
68.8 
84.6 
36.8 
8.38 
8.71 

790 

815 

176 

511 

2,000 

4,090 

5,200 

2,190 

515 

415 

C 

November r 

C. 

December  1-6 ,.......,....,-,,... 

C. 

Febniarv  15-28 ,  - ,  - .  -  r r-. 

B. 

March 

B. 

April 

B. 

May^:::::::;;:::::::::::::::::::::::. :.:.:. ::::::: 

C. 

June 

9.6 

B. 

July  

C. 

August  1-24 

9.6 

8.0 

C. 
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CXDAS  OXSSK  SXAX  mOCKWOXTH,  JDAMO. 

LocATiON.—In  0ec.  12,  T.  14  S.,  R.  13  E.,  200  yudB  upstreftm  fioin  dam  aite  of  WesI 
End  Twin  FaUs  Irrigation  Co.,  10  miles  south  of  Roseworth,  Twin  Fklls  County, 
and  12  miles  above  mouth  of  creek.  House  Creek,  the  principal  tributary  of 
Cedar  Creek,  enters  2)  miles  above  gage. 

Drain AOB  arka. — Not  measured. 

RscoRDe  AVAILABLE.— May  30,  1909,  to  December  16,  1914,  when  station  was  tem- 
porarily discontinued. 

Gaoe. — Vertical  stafif  on  right  bank,  in  two  sections;  high-water  section,  reading  from 
4.6  to  7.5  feet,  was  installed  May  3,  1912.    Gage  read  by  Frank  Clark. 

Discharge  measurements. — ^Made  by  wading  or  from  a  plank  footbridge  near  gage. 

Channel  and  control. — Bed  consists  of  sand  and  gravel;  shifting.  During  summer 
months  stage-discharge  relation  is  often  seriously  afifected  by  growth  of  aquatic 
plants. 

Extremes  of  discharge. — Maximum  stage  recorded  during  period,  2.35  feet  Octo- 
ber 11-12  (discharge,  28  second-feet);  minimum  stage  recorded,  1.92  feet  Decem- 
ber 11  (discharge,  17  second-feet). 

1909-1914:  Maximum  stage  recorded,  5.2  feet  March  5,  1913  (discharge,  167 
second-feet);  on  Mapch  1,  1910,  water  was  above  gage  and  discharge  for  day  was 
estimated  at  200  second-feet;  minimum  stage  recorded,  1.85  feet  Augtist  27,  1910, 
and  August  23  and  25,  1911  (discharge,  8  second-feet). 

Winter  flow. — Stage-discharge  relation  not  seriously  afifected  by  ice;  open  wmt^ 
rating  curves  assumed  applicable  except  for  short  periods. 

Diversions. — Several  small  ranch  diversions  are  made  above  the  gage. 

Regulation  . — None. 

Accuracy. — Stage-discharge   relation   not   permanent.    Rating   curve   fairly   w^ 
defined.    Daily  discharge  ascertained  by  applying  gage  heights  to  rating  taMe. 
Records  good. 
The  following  discharge  measurement  was  made  by  A.  W.  Harrington:  October  2, 
1914:  Gage  height,  2.04  feet;  discharge,  20.3  second-fee  . 

Daily  dischargCf  in  aecond-feety  of  Cedar  Creek  near  Roseworth,  Idaho,  for  the  period 

Oct.  J  to  Dec.  16,  1914. 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec 

1       .  ... 

ao 

21 
34 
24 
20 

26 
26 
27 
27 
27 

20 
20 
20 
19 
10 

20 
20 
23 
21 
23 

18 
20 
20 
20 
20 

20 

18 
18 
18 
18 

11 

28 
28 
27 
27 
26 

26 
27 
26 
26 
24 

23 
24 
23 
24 
23 

23 
23 
23 
24 
24 

17 
18 
18 
18 
18 

18 

21 

2 

24 
23 
23 

24 
23 
21 
23 
21 
20 

20 
20 
20 
19 

20 
20 
20 
20 
21 

2 

12 

22 

3 

13 

23 

4 

14 

24 

5 

15 

25 

6 

16 

26 

7 

17 

27 

g 

18 

28 

9 

19 

29 

10 

20 

30 

31 

NOTB.— Discharge  Dec.  14-16  estimated  on  account  of  effect  of  ice. 


Monthly  discharge  of  Cedar  Creek 

near  Roseworth,  Idaho,  for  the  period  Oct.  1  to  Dec. 
16,  1914. 

Month. 

Discharge  in  seocmd-fBet. 

Run-off 
(total  in 
aci^^feet). 

Aota- 

Minimum. 

Mean. 

nry. 

October 

28 
24 
20 

ao 

19 
17 

24.7 
2L4 
1&6 

1,530 

1,270 

500 

B. 

November 

B. 

December,  1-16 

C 

The  Derlod..... 

3,380 
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BZO  WOOD  &ZVZB  AT  HAILBT,  IDAHO. 

Location.— -In  sec.  9,  T.  2  N.,  R.  18  E.,  at  steel  highway  bridge  one-fourth  mile 
southwest  of  Hailey,  Blaine  County. 

Drainage  area. — 640  square  miles  (measured  on  topographic  maps). 

Records  available. — ^June  11  to  September  30,  1916. 

Gage. — Inverted  stadia  board  spiked  to  pile  near  left  abutment  of  bridge;  read  by 
6.  C.  Hendrickson. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Channel  fairly  straight  above  and  below  station.  Banks 
low,  covered  with  light  brush,  and  subject  to  overflow  at  high  stages,  when  river 
may  flow  in  from  one  to  three  channels,  the  number  depending  on  the  stage. 
Bed  consists  of  coarse  gravel  and  sand;  clean.  Low- water  control  consists  of 
sheet  piling  used  to  protect  a  water  main  crossing  river;  high-water  control  subjeet 
to  shift  but  permanent  during  1915.  Point  of  zero  flow,  determined  August  5, 
1915,  gage  height  5.7  feet. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.23  feet  Jime  25 
(discharge,  883  second-feet);  minimum  stage  recorded,  4.88  feet  September 
29-30  (discharge,  21  second-feet). 

Winter  flow. — ^No  information. 

Diversions. — Only  a  few  small  diversions  for  irrigation  are  made  above  the  station. 
The  Hailey  power  plant,  half  a  mile  upstream,  utilizes  as  a  tailrace  a  natural 
channel  on  the  east  side  of  the  river  known  as  Big  Wood  Slough;  a  large  amoimt 
of  water  diverted  from  main  channel  in  this  manner  is  returned  to  river  below 
station.  A  record  of  the  flow  of  Big  Wood  Slough  is  obtained,  and  the  total  flow 
of  Big  Wood  River  is  represented  by  the  amount  of  water  passing  both  stations. 

Regulation. — ^Variation  in  the  amount  of  water  used  at  the  power  plant  causes 
some  diurnal  fluctuation  in  flow  passing  the  gage.  Observations  on  the  river 
and  on  Big  Wood  Slough  are  taken  practically  at  the  same  hour  each  day,  so  that 
the  effect  of  regulation  is  probably  eliminate. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  for  low  and  medium  stages.  Gage  read  to  hundredths  daily.  Daily 
discharge  ascertained  by  applying  gage  heights  to  rating  table.    Records  good. 

Cooperation. — Gage-height  record  fiunished  and  most  of  the  disebaige  measurements 
made  by  the  Idaho  Irrigation  Co. 

For  record  of  Big  Wood  Slough  see  page  110. 

DMiarge  measurements  of  Big  Wood  River  at  HaUet/y  IdahOj  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

A 

Dis- 
Charge. 

Date. 

Madeby- 

height. 

Dto. 
charge. 

June  11 
17 

Crosby*  and  Boebeo. 
L.  Crosby  « 

Feet. 
3.44 
3.67 
3.52 
3.84 
4.W 
4.28 
4.44 

8ee.-ft. 

014 
«77 
448 
276 
217 
147 

Aug.  3 
5 
9 
16 

Sept.  2 
2 

Harringtonand  Crosbyo 

A.  W.  Harrington 

L.  Crosby  a 

Feet. 
4.52 
4.54 

4.59 
4.68 
4.70 
4.71 

116 

July    7 
12 

.do 

96.1 

!..do 

Crosby  a  and  Denecke  « 
L.  Crosby  a 

6&0 

19 

do 

do 

do 

63.4 

24 

do 

61.4 

29 

•  Employee  ol  the  Idaho  Irrigation  Co. 
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Daily  discharge^  in  Beeond-feet,  of  Big  Wood  River  at  HaxUy^  Idaho^  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June 

July. 

AUfr 

Sept 

1 

644 
600 
644 
600 
670 

600 
716 
542 
576 
576 

478 
510 
510 
478 
388 

140 
136 
124 
121 
114 

107 
104 
104 
06 
06 

06 
87 
84 
60 
60 

40 
66 
63 
48 

46 

46 
43 
43 
43 
40 

40 
40 
40 
40 
40 

16 

644 
644 
644 
644 
644 

644 

716 
762 
700 
868 

644 

542 
542 
576 
600 

355 
306 
206 
281 
256 

247 
228 
238 
224 
233 

228 
201 
193 
165 
144 
142 

69 
66 
66 
66 
06 

66 
66 
66 
66 
66 

66 
66 
43 
43 
40 
40 

66 

2 

17 

6} 

zy/^^^y^v^y^  --- 

18 

40 

4 



10 

40 

5 

20 

40 

0 

21 

40 

7            

22 

40 

8 

i  23 

43 

0 

24 

38 

10 



125.:::::::::::::: 

41 

11 

716 
670 
600 
576 
676 

1 

26 

38 

12 

27 

38 

13                .... 

28 

35 

14 

29 

21 

15        

30 

21 

31 

NoTB.—Discharge  interpolated  July  31  and  Sept.  17. 
Monthly  discharge  of  Big  Wood  River  at  HaUey,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


IContk. 

Discharge  In  second-feet. 

Run-off 
(total  in 
ac»-feet). 

Awn- 

Wft.-gfmnm 

Mean. 

racy. 

June  11-30 

868 
716 
140 
66 

542 
142 
40 
21 

653 

307 

80.0 

•      41.8 

25,000 
34,400 
4,070 
2,400 

B 

jSy...?!:::::::::;;:::::.:..: :...:..:.. 

A. 

Auffust  «          

A- 

ft^temlwV...:..^ 

A 

The  period 

67,800 

BZO  WOOD  aZVZR  NEAB  BXLLEVT7S,  IDAHO. 

LocATiON.~In  sec.  20,  T.  1  8.,  R.  18  E.,  three-fourths  mile  below  Blair*s  ranch  1} 

miles  above  flow  line  of  Magic  reservoir,  and  10  miles  southwest  of  Bellevae. 

Blaine  County.    Camas  Creek  enters  the  reservoir  about  3  miles  below  station. 
D&AiNAOB  AREA. — 823  squaro  miles  (measured  on  topograhic  and  Land  Office  maps). 
Records  available. — July  6,  1911,  to  September  30,  1915. 
Gaob. — ^Lallie  water-stage  recorder  in  wooden  shelter  on  right  bank;  outside  vertical 

staff  gage  at  same  section.    Staff  gage  read  daily  by  the  Idaho  Irrigation  Co.  in 

addition  to  the  record  obtained  from  the  Lallie  recorder. 
DiBCHAROE  measurements. — ^Made  by  wading  or  from  cable  about  30  feet  above  the 

gage. 
Channel  and  control. — Control  is  coarse  gravel;  shifts  at  times.    Banks  are  dean 

and  may  be  overflowed  in  extremely  high  stages. 
Extremes  of  discharge.— Maximum   stage   during  year,    from   Lallie   recorder, 

2.58  feet  at  8  p.  m.  May  24  (discharge,  751  second-feet);  minimum  stage  reomied, 

0.73  foot  at  10  a.  m.  December  20  (discharge,  69  sceond-feet). 
1911-1915:  Maximum  stage  recorded,  9.2  feet,  May  18,  1911  (discharge,  5,070 

second-feet);  minimum  stage  recorded,  0.69  foot,  August  21,  1914  (discharge,  64 

second-feet). 
Winter  plow. — ^Record  temporarily  discontinued  during  winter. 
DnrsRSioNS. — ^Numerous  small  diversions  are  made  for  irrigation  in  the  vicinity  d 

Bellevue  and  Hailey.    Flood  waters  are  stored  in  the  Magic  reservoir  of  the 

Idaho  Irrigation  Co.    ^agic  dam  is  about  9  miles  downstream. 
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Regulation  .—None. 

AocuBACT. — Stage-diBcharge  relation  not  ]>ennanent.  Two  well-defined  rating  curves 
used,  one  applicable  October  1  to  December  28  and  the  other  March  1  to  Sep- 
tember 30.  Staff  gage  read  to  hiindrethfl  once  daily.  Mean  daily  gage  heights 
obtained  by  inspecting  recorder  graph  used  November  6-19  and  April  26  to 
August  29.  Daily  discharge  ascertained  by  applying  gage  heights  to  rating 
table.    Records  good. 

Cooperation. — Gage-height  record  furnished  and  most  of  the  discharge  measure- 
ments made  by  the  Idaho  Irrigation  Co. 

DMuarge  metuvaremmU  of  Big  Wood  River  near  BeUevue,  IdahOy  during  the  year  ending 

Sept.  SO,  1915, 


Date. 

Madeby- 

hd^t. 

Dis- 
charge. 

Date. 

Made  by- 

Can 
height. 

Dis- 
charge. 

17 

38 

Jtme  17 

36 

Croeby  and  Hell 

WiUde  and  Crosby... 
WUkieandBadley... 
Crosby  and  Denecke . 
Baldwin  and  Crosby. 

L.Crosby 

Crosby  and  Denecke . 

Fut. 
l.M 
3.10 
3.10 
3.33 
3.30 
1.85 
1.98 

461 
473 
593 
678 
343 
396 

July  3 
8 
13 
19 
30 

L.  Crosby 

Feet. 
3.03 
3.13 
1.89 
1.40 
1.16 
1.16 
LOS 

Bic.fU 
433 

do 

481 

do 

do 

do 

Harrington  and  Crosby 
Crosby  and  Denecke . . 

341 
179 
136 
133 
106 

NOTB.— All  Of  the  above  with  the  exception  of  Baldwin  and  Harrington  were  employees  of  the  Idaho 
Irrigation  Co.,  or  of  the  Idaho  State  engineer. 

DaUy  dikharge,  in  eeocmd-feet,  of  Big  Wood  River  near  Bellevue,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Deo. 

Har. 

Apr. 

May. 

June. 

1 

July. 

Aug. 

Sept. 

1  

163 
158 
163 
160 
158 

153 
151 
153 
153 
153 

155 
165 
155 
153 
151 

151 
158 
191 
207 
216 

227 
224 
224 
230 
233 

233 
239 
236 
230 
236 
236 

233 
336 
236 
336 
333 

330 
227 
224 
327 
327 

230 
230 
234 
230 
223 

199 
302 
202 
188 
184 

180 
178 
178 
180 
183 

183 
183 
180 
183 
172 

175 
173 
173 
168 
160 

158 
160 
148 
135 
137 

140 
133 
127 
121 
117 

104 
87 
79 
71 
09 

76 
79 
95 
103 
106 

109 
117 
133 

89 
91 
93 
95 
93 

88 
85 
99 
95 
103 

107 
112 
115 
115 
119 

117 
119 
98 
93 
91 

92 
89 
91 
101 
104 

107 
110 
117 
124 
124 
136 

136 
128 
133 
137 
148 

172 
185 
185 
174 
185 

188 
199 
308 
341 
360 

278 
319 
364 
364 
388 

439 
465 
439 
413 
388 

364 
346 
360 
374 
460 

578 
500 
566 

526 
504 

482 
460 
434 
418 
456 

504 
537 
561 
690 
620 

500 
584 
620 
694 
700 

675 
632 
663 
700 
700 

644 
578 
566 

506 
584 
584 

620 
688 
620 
530 
444 

413 
384 
360 
408 
439 

418 
384 
360 
334 
303 

315 
334 
807 
311 
298 

303 
315 
333 
360 
403 

408 
334 
386 
398 
324 

360 
393 
364 
388 
379 

403 
434 
476 
449 
434 

874 
309 
350 
337 
294 

263 
331 
202 
183 
164 

164 
199 
183 
154 
146 

141 
131 
136 
120 
119 
139 

181 
139 
133 
133 
139 

134 
117 
113 
119 
113 

119 
134 
119 
133 
120 

130 
113 
117 
115 
113 

115 
113 
113 
113 
113 

109 
107 
104 
101 
96 
96 

93 

3 

101 

3 

93 

4 

91 

5 

99 

6 

99 

7 

101 

8 

103 

0 

104 

10 

99 

11 

101 

12 

102 

13 

104 

14 

109 

15 

107 

16 

105 

17 

103 

18 

99 

19 

95 

30 

91 

21 

88 

22 

88 

23 

91 

24 

93 

25 

96 

26 

99 

27 

99 

28 

96 

20 

93 

30 

91 

31 

Note.— Discharge  interpolated  Nov.  20,  Sept.  11, 13, 15, 19,  23,  and  34  on  account  of  lack  of  gage  hei|^ts. 
No  record  obtained  Dec.  2)  to  Feb.  28. 
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Monthly  discharge  of  Big  Wood  River  near  BelUvue,  Idaho,  for  the  year  ending  Sept.  SO, 

1915, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  In 
acre-feet). 

Acco- 

Maximiim. 

Minimum^ 

Mean. 

racy. 

October 

2S9 
23ft 
175 
1» 
405 
7D0 
688 

m 

133 
109 

151 
172 
09 
85 
125 
418 
286 
119 
95 
88 

187 
207 
123 
103 
281 
570 
385 
273 
116 
97.7 

11,500 

R 

November 

12,300  ,  B. 

December  1-28 

6,830     B. 

March 

6,330  '  B. 

April 

16,700     B. 

May:.::::::::::.:::::.... 

85,600     A. 

June 

22,900     A. 

July 

16,800 
7,130 
5,810 

A. 

August 

A. 

September 

B 

BIO  WOOD  RIVER  BELOW  MAGIC  DAM,  KEAR  RICHFIELD.  IDAHO. 

Location.— In  sec.  18,  T.  2  S.,  R.  18  E,  Blaine  County,  half  a  mile  below  the  Magic 
dam  of  the  Idsdio  Irrigation  Co.,  and  18  milee  northwest  of  Richfield.  No  tribu- 
taries between  dam  and  station. 

Drainage  area. — Not  measured. 

Records  available. — April  19,  1911,  to  September  30,  1915. 

Gage. — ^Lallie  water-stage  recorder  on  right  bank;  referred  to  an  outside  vertical  staff. 

Discharge  measurements. — l^fade  by  wading  or  from  a  cable  about  10  feet  above 
the  gage. 

Channel  and  control. — ^Bed  of  stream  and  control  composed  of  clean,  coarse 
gravel  and  small  boulders;  somewhat  shifting. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.49  feet  June  16 
and  22  (dischaxge,  1,180  second-feet);  ''zero  dischaige''  reported  February  3  by 
Lothrop  Crosby,  of  the  Idaho  Irrigation  Co. 

1911-1915:  Maximum  stage  recorded,  9.2  feet  Bifay  18,  1911  (dischaige,  5,070 
second-feet);  "zero  discharge"  reported  February  3, 1916. 

Winter  flow. — Records  discontinued  during  winter;  winter  discharge  estimated 
by  Lothrop  Crosby,  of  the  Idsdio  Irrigation  Co.,  from  record  of  gate  openings  at 
Magic  dam. 

Diversions. — No  diversions  are  made  by  the  Idaho  Irrigation  Co.  above  this  station 
but  numerous  ranch  diversions  are  made  in  the  upper  drainage  basin,  the  laigest 
quantity  of  water  probably  being  used  in  the  district  aroimd  Hailey.  Flood 
waters  are  stored  in  the  Magic  reservoir,  just  above  the  station,  and  the  first 
diversion  by  the  company  is  the  Richfield  canal  about  2  miles  below. 

Regulation. — ^Flow  past  station  completely  regulated  by  gates  in  outlet  tunnel  at 
Magic  dam. 

AccuRAOT. — Stage-discharge  relation  not  permanent.  Rating  curve  fairly  weO 
defined  October  1  to  November  2,  November  10-29,  and  December  7-15;  well 
defined  curve  used  March  27  to  September  30.  Mean  daily  gage  heights  obtained 
by  inspecting  recorder  graph.  Daily  dischaxge  ascertained  by  applying  daily 
gage  heights  to  rating  table.    Open-water  records  good;  winter  records  tidr. 

Cooperation. — Gage-height  record  and  estimates  of  flow  December  16  to  March  26 
furnished  by  the  Idaho  Irrigation  Co.,  which  also  made  most  of  the  discharge 
measurements. 
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Diatharge  meoiurements  of  Big  Wood  River  below  Magic  doMy  near  RickfUld,  Idaho^ 
during  the  year  ending  Sept,  SO,  1915. 


Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Date. 

Madeby- 

Oage 
hei^t. 

Dis- 
cbarge. 

Apr.  14 
26 

May   17 
28 

Crosby  and  Han 

do 

Crosby  and  Denecke.. 

O.C.Baldwin 

Crosby  and  Beebe... 
Crosby  and  Denecke . 

Crosby  and  Lisle 

do 

Feet. 
3.22 
3.87 
2.76 
3.26 
4.20 
4.46 
3.11 
2.96 
2.68 

Sec-fl. 
410 
771 
232 
42S 
1,020 
1,160 
350 
298 
201 

July  30 
30 
31 
31 

Aug.    7 

Sept.    3 
13 

L.  Crosby 

Feet. 
4.02 
3.38 
3.21 
2.93 

2.80 
2.19 
2.18 

^«S5?- 

Crosby  and  Lisle 

do 

475 
403 

L.  Crosby 

202 

June  12 
24 

Harrington  and 
Crosby 

247 

July    9 
10 

L.  Crosby 

96.7 

8.  E.Vance,  jr 

93.9 

12 

...do 

NoTB.— Baldwin  and  Harrington  are  engineers  of  the  Geological  Survey,  8.  £.  Vance,  jr.,  assistant  to 
the  State  engineer,  and  the  other  men  employees  of  the  Idaho  Irrigation  Co. 

Daily  digcharge,  in  Hcond-feet,  of  Big  Wood  River  heloio  Magic  dam,  near  Richfield,  Idaho  ^ 
for  the  year  ending  Sept.  SO,  1915. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

110 
98 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
98 
98 

98 
98 
98 
98 
98 

98 
98 
98 
98 
98 

08 
98 
9S 
98 
98 
98 

98 
98 
98 
98 
98 

96 
98 
98 
98 
83 

92 
106 
106 
106 
106 

106 
106 
106 
106 
106 

106 
106 
117 
206 
229 

229 
226 
229 
229 
229 

223 
217 
217 
217 
217 

217 
217 
217 
214 
214 

211 
211 
211 
209 
209 

92 
46 

0 
46 

176 
174 
183 
192 
195 

195 
195 
228 
263 
292 

330 
372 
398 
412 
436 

405 
571 
646 
683 
832 

832 
752 
762 
752 
765 

778 
805 
798 
798 
80S 

732 
605 
548 
527 
627 

543 
554 

617 
64d 
652 

652 
407 
274 
231 
204 

204 
228 
182 
212 
257 

281 
346 
426 
.431 
422 

407 
426 
426 
426 
436 
440 

465 
480 
622 
522 
537 

543 
671 
623 
664 
752 

894 

1,040 
1,060 
1,160 
1,160 

1,180 

US 

1,170 
1,160 

1,160 
1  180 
1,180 
1,160 
1,120 

1,100 
1,100 
1,110 
1,100 
1,100 

1,100 
1,090 
1,080 
i;080 
1,080 

1,070 

1,070 

1,060 

791 

296 

212 
206 
334 
929 
1,030 

1,070 

1,080 

999 

929 

887 

839 
805 
791 
784 
791 

798 
752 
726 
611 
490 
334 

284 
281 
277 
277 
260 

343 
243 
240 
234 
243 

360 
253 
253 
246 
243 

240 
234 
228 
221 
228 

270 
260 
237 
221 
240 

243 
160 
90 
90 
98 
03 

96 

2 

96 

3 

96 

4 

98 

5        

92 

fi 

25 

93 

7               

93 

8    

93 

9        

98 

10             

53 

61 
61 
42 
63 
123 

135 

93 

11     

93 

12             

03 

13 

85 

05 

14               

05 

15 

154 

16                

204 

17 

304 

18 

115 
100 

64 
58 
61 

'""72' 

102 

19  

182 

20                .  -.. 

126 

21        

107 

22 

103 

23 

102 

24 

100 

25 

08 

26 

105 

27    

145 
174 
218 
231 
204 

116 

28 

116 

S*:;::::::::::: 

78 

30     ... 

.. 

54 

3l" 

Note.— Discharge  Nov.  3-0,  Nov.  30  to  Dec.  6,  and  Dec.  16  to  Mar.  26  estimated  by  engineers  of  the  Idaho 
Irrigation  Co.  from  record  of  gate  openings  at  dam  as  shown  in  above  table  and  as  follows:  Dec.  16-21.  250 
second-feet,  Dec.22-26, 300  second-feet:  Dec.  27-31,  290  second-feet;  Jan.  1-17. 254  second-feet;  Jan.  20-31. 78 
second-feet;  Feb.  5-12, 92  second-feet;  Feb.  14-17, 74  second-feet;  Feb.  21  to  Mar.  6, 40  second-feet:  Mar.  7-0, 
37  8eociid4eet;Mar.  17  and  18, 67  second-feet;  Mar.  21-23, 142  second-feet;  Mar.  34-26, 144  second-feet. 
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Monthly  diMcharge  of  Big  Wood  River  below  Magic  dam,  near  Rid^fUidi  Idako^for  the  year 

ending  Sept,  SO,  1915, 


MontlL 

Discharge  in  aeoond-feet. 

Run-Off 
(total  tn 
aore4Bet). 

Acco- 

Uln^myim- 

Ifean. 

racy. 

October 

no 

229 

«7 

83 

209 

9SL0 

131 

247 

17« 
64.1 
96.8 

603 

428 

939 

809 

225 

112 

6,030 
7800 
15,200 
10,800 
3,560 
5,920 
29,900 
26,300 
56,900 

S;IS 

6,600 

B. 

November. 

B. 

December 

C. 

January 

C. 

I'^bmery ......,,  .r r . , r . . x , 

0 

C 

MftK»h.,. .,.-... 

231 
832 
732 
1,180 
1,100 
284 
204 

C. 

April 

174 
182 
4S5 
206 
90 
54 

A. 

iSy!::::::::::::::::::::::!:::::::::. :::::::":::: 

A- 

June T . .  r . . , 

A. 

July 

A. 

August 

A. 

September 

A. 

The  year 

1,180                    0 

320 

232,000 

NoTB.— See  foot-note  to  table  of  dally  discbarge. 
BIG  WOOD  aZVZR  BELOW  KORTH  OOODIVO  CABAL,  BEAR  8H08H0BE,  IDAHO. 

Location. — In  sec.  15,  T.  4  S.,  R.  18  E.,  300  yards  below  head  of  North  Gooding  canal, 

13  miles  northeast  of  Shoshone,  Lincoln  County  and  about  14  miles  below  the 

Magic  dam. 
Drainage  area. — Not  measured. 

Records  available. — January  1,  1911,  to  September  30,  1915. 
Gage. — ^Vertical  staff  on  left  bank. 

Discharge  measurements. — ^Biade  by  wading  or  from  cable  100  feet  below  gage. 
Channel  and  control. — Channel  is  cut  in  lava  rock    Stream  bed  rough.    Control 

somewhat  shifting.    On  accoimt  of  rough  cross  section  and  irregular  velocities 

conditions  for  making  measurements  are  poor. 
ESxTREMES  OF  DISCHARGE. — ^Maximum  stage  recorded  during  the  year,  9.4  feet  at 

7  p.  m.  July  11  (dischai^e,  242  second-feet);  minimum  stage  recorded,  7.48  feet 

September  25  and  27  (dischaige,  22  second-feet). 
1911-1915:  Maximum  stage  recorded,  15.0  feet  May  18,  1911  (discharge,  3,180 

second-feet);  minimum  stage  recorded  1.22  feet  February  14,  1911  (discharge, 

zero).    Zero  discharge  also  recorded  February  9-13  and  March  5-6,  1911,  and 

October  19-20  and  26, 1912. 
Winter  flow. — Observations  discontinued  during  the  winter. 
Diversions. — Station  is  below  all  diversions  of  the  Idsdio  Irrigation  Co.    The  North 

Gooding  and  Richfield  canals  divert  between  the  station  and  the  Magic  dam. 
Regulation. — Flow  past  station  is  r^ulated  by  gates  at  Magic  dam  and  by  the  h«ul 

gates  of  the  North  Gooding  and  Richfield  canals. 
Accuracy. — Stage-discharge  relation  practically  permanent  during  1915.     Rating 

curve  fairly  well  defined.  Gage  read  to  himdredths  twice  daily  during  irrigation 

season.  Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating 

table.  Records  good. 
Cooperation. — Gage-height  record  furnished  and  part  of  discharge  measurements 

made  by  Idaho  Irrigation  0>. 
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Discharge  meamrements  of  Bio  Wood  River  below  North  Gooding  canals  near  Shoshone^ 
Idaho^  auring  the  year  ending  Sept.  SO,  1915. 


Data. 

Made  by- 

Oase 
height. 

Di». 
charge. 

Date. 

Made  by- 

Oage 

height. 

Dis. 
charge. 

Umj  27 

27 

Baldwin  and  Crosby . 
.  .do 

Fed. 
&30 
R.30 
8180 

•4.0 
144 
116 

Aug.    7 

26 
Sept.  22 

Harrington  and 
Crosby 

Fed. 
8.20 
8.00 
7.57 

'^ti 

lolyn 

L.  Crosby 

L.  Crosby 

58.3 

do 

do 

27.1 

NoTB.— L.  Crosby  was  an  employee  of  the  Idaho  Irrigation  Ca 

Daily  discharge,  in  second-feet,  of  Big  Wood  River,  below  North  Gooding  canal,  near 
Shoshone,  Idaho,  for  the  year  ending  Sept.  SO,  1915. 


Day. 

Nov. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

1  

110 
90 

89 
94 
79 

79 
84 
79 
94 
99 

89 
94 
79 
79 
60 

44 
44 

47 
26 
44 

69 
84 
99 
99 
99 

99 
89 
94 
80 
89 
94 

84 
84 
89 
84 
89 

89 
84 
89 
79 
89 

99 
94 
99 
99 
104 

104 
110 
110 
110 
110 

110 
116 
145 
145 
145 

110 
110 
99 
99 

99 

121 
121 
121 
121 
121 

121 
127 
189 
145 
146 

186 
30 
110 
158 
145 

172 
145 
145 
189 
145 

116 
110 
89 
89 
89 

89 
89 
89 
80 
84 
79 

68 

74 
64 
69 
79 

79 
79 
79 
69 
69 

69 
69 
64 
69 
64 

59 
60 
58 
58 
56 

60 
60 
50 
60 
60 

68 

48 
60 
64 
64 
64 

64 

2       

64 

3                  

•    64 

4        

09 

5        ,                 

^ 

64 

g        1 

64 

7    

.. 



64 

8           

.... 

64 

9                        

64 

10         

60 

11  

60 

12           

69 
62 
55 
48 

69 
69 
110 
110 
104 

99 
110 
121 
121 
121 

110 
116 
127 
116 
116 

60 

13 

60 

14           

64 

15 

1 

58 

10                        

55 

17       

56 

18 

50 

19       

33 

20 

....  72 

30 

21 

29 

22 

88 

23      

94 

24 

33 

25 

62 

33 

20 

28 

27    

32 

28 

23 

29 ^.. 

33 

30 

52 

33 

31 

Note.— Discharge  Nov.  20  and  25  determined  from  rating  corve  applicable  doling  1914.  Diaoharga 
tntaipolated  Apr.  13. 14, 33.  and  May  33,  on  acooont  of  lack  of  gage  heights.  No  record  obtained  dnitog 
months  of  October,  December,  January,  February  and  Apr.  1>11. 


Monthly  disdiarge  of  Big  Wood  River  below  North  Gooding  canal,  near  Shoshone,  Idaho, 
for  the  year  ending  Sept.  SO,  1915. 


Diacharga  in  aeoond-feet. 


MaTlmnm.  Minimum.     Mean. 


Run-off 
(total  in 
aore-fset). 


Aoou- 
racy. 


April  13-30. 

May 

June , 

July 

August 

Saptamber.. 


137 

110 
145 
186 
79 


97.5 
81.2 

103 

118 
64.6 
47.0 


The  period. 


3,680 
4,990 
6,130 
7,260 
3,970 
2,800 


28,800 
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SUKPACE  WATER  SUPPLY,  1915,  PABT  XH — ^B. 


BIO  WOOD  8LOXTOH  AT  HAILBT,  IDAHO. 

Location. — In  sec.  9,  T.  2  N.,  R.  18  E.,  at  highway  bridge  about  one-eighth  mile 

northeast  of  the  steel  highway  bridge  across  Big  Wood  River  and  one-eighth 

mile  southwest  of  Hailey,  Blaine  County. 
Records  available. — June  11  to  September  30,  1915. 
Gaoe. — Inverted  stadia  board  spiked  to  center  pile  on  downstream  side  of  highway 

bridge;  read  by  G.  C.  Hendriclcson. 
Discharge  measurements. — MsAe  from  bridge  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  sand  and  gravel.    Banks  covered  with 

brush  and  subject  to  overflow.    One  channel  at  all  stages.    Control  consists  of 

top  of  a  wood-stave  water  pipe  laid  in  bed  of  stream  about  15  feet  below  gage. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  1.64  feet  July  9 

(discharge,  207  second-feet);  minimum  stage  recorded,  2.03  feet  August  27  (di»- 

chaige,  117  second-feet). 
Winter  flow. — No  information. 
Diversions. — None. 
Regulation. — Amount  of  water  passing  gage  affected  by  load  at  power  plant  half  a 

mile  upstream  and  there  is  considerable  diurnal  fluctuation.    River  is  afifected 

inversely  by  any  such  regulation,  so  that  the  accuracy  of  the  summation  of  the 

two  records  is  presumably  affected  only  slightly  by  this  factor. 
Accuracy. — Stage-dischaxge   relation   practically   permanent:  Rating   curve   well 

defined.    Grage  read  to  himdredths  once  daily.    Daily  dischaige  ascertained  by 

applying  daily  gage  heights  to  rating  table.    Records  good. 
Cooperation. — Gage-height  record  furnished  and  part  of  the  discharge  measurements 

made  by  the  Idaho  Irrigation  Co. 

Big  Wood  Slough  is  a  natural  channel  of  Big  Wood  River  that  is  utilized  also  as  a 
tailrace  for  the  Hailey  power  plant.  The  record  at  this  station  represents  a  portion 
of  the  natural  flow  of  Big  Wood  River  and  taken  in  conjimction  with  the  record  at 
the  nearby  station  on  the  river  will  show  the  total  flow  of  the  river  at  this  point.  For 
record  of  station  on  the  river  see  page  103. 

Discharge  meastiremenU  of  Big  Wood  Slough  at  Hailey ^  Idaho,  during  the  year  endmg 

Sept.  SO,  1915. 


Date. 

Madeby- 

Oage 
bel^t. 

charge. 

Date. 

Made  by- 

h^t. 

OBarge. 

June  11 
Aug.    3 

Crosbya  and  Beebe«. 

Harrington  and  Cros- 

bvo 

Feet. 
1.79 

1.81 

8ee-ft. 
183 

161 

Aug.    9 
16 

L.  Croeby 

Crosbya  and  Deneckea 

Feet. 
1.92 
1.99 

See.-fi, 
140 

a  Employee  of  the  Idaho  Irrigation  Go. 
Note.— Aug.  3,  A.  W.  Hanington  estimated  point  ol  fero  flow  to  be  at  gage  height  3.4  JMt. 
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Daily  discharge,  in  second-feet,  of  Big  Wood  Slough  at  HoUy,  Idaho,  for  the  year  ending 

Sept.  SO,  1915, 


Day. 

Jane. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

165 
156 
165 
165 
156 

165 
165 
174 
194 
174 

165 
165 
165 
165 
165 

174 
174 
166 
165 
156 

156 
156 
156 
146 
137 

128 
128 
128 
137 
137 

128 
165 
156 
156 
146 

146 
137 
137 
137 
146 

137 
187 
174 
146 
146 

16 

165 
165 
165 
156 
165 

156 
165 
165 
165 
174 

156 
156 
146 
156 
156 

156 
165 
165 
165 
165 

165 
156 
146 
146 
187 

146 
166 
166 
165 
174 
174 

128 
128 
128 
128 
128 

128 
128 
128 
128 
128 

128 
123 
137 
146 
137 
128 

146 

2           ' 

17     

142 

3 

18 

137 

4 

19 

187 

5 ' 

20 

187 

6 ' 

21 

137 

7 

22 

137 

8 

i  23 

128 

9       

'  24.:...::..:::.:. 

128 

10 

25 

128 

11 

165 
165 
156 
156 
165 

26 

146 

12 

27 

146 

13 

28 

146 

14 

29 

146 

15 

30 

156 

31 

Note.— Discharge  interpolated  Sept.  17. 
Monthly  discharge  of  Big  Wood  Slough  at  Hailey,  Idaho,  for  the  year  ending  Sept,  SO,  1915. 


Month. 

Discharge  in  seoond-foet. 

Run-off 
(total  In 
acre-feet). 

MaxlmunL 

Minimum. 

Mean. 

June  11-30 

174 
194 
174 
174 

146 
137 
123 
128 

161 
163 
139 
143 

6,390 
10,000 
8,560 
8,510 

July                ..           

August 

September                   r  ,  r , ,,,,,,--,,-,., , 

The  period 

33,400 

OAMAS  CBEEK  i  NEAB  BLAINE,  IDAHO. 

Location.— In  sec.  15,  T.  1  S.,  R.  16  E.,  Blaine  County,  500  feet  below  the  sheep 
bridge,  one-fourth  mile  north  of  Coyote  Springs  siding  on  the  Central  Idaho  branch 
of  the  Oregon  Short  Line,  1}  miles  below  the  Malad  bridge  of  the  Central  Idaho 
Railroad,  2\  miles  above  backwater  of  the  Magic  reservoir,  and  4  miles  southeast 
of  Blaine.    No  tributaries  or  diversions  between  station  and  Magic  reservoir. 

Dkainage  area. — Not  measured. 

Records  available. — May  9,  1912,  to  September  30,  1915,  and  results  of  dischaige 
measurements  made  in  1911  by  the  Idaho  Irrigation  Co. 

Gaoe. — Lallie  water-stage  recorder  on  left  bank. 

DisoHAROE  measurements. — Made  from  the  sheep  bridge  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages.  Bed  of  stream  rocky.  Control 
practically  permanent  except  for  extreme  low  stages.  Stage  of  zero  flow  esti- 
mated August  6  at  gage  height  0.60  foot. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.33  feet  about 
March  24,  reported  by  L.  Crosby,  of  the  Idaho  Irrigation  Co.,  from  position  of 
flood  marks  (discharge,  644  second-feet);  minimum  stage  recorded,  1.00  foot  at 
12.45  p.  m.  September  2  (discharge,  2.5  second-feet). 

1911-1915:  Maximum  stage  recorded,  10.73  feet  at  4  p.  m.  April  8,  1914  (dis- 
charge by  measurement,  3,850  second -feet);  minimum  stage  recorded  September 
2, 1915. 

1  Not  Malad  River,  revislOD  of  previous  decision  of  United  States  Geognpliic  Board. 
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WiNTBR  FLOW.— Records  are  discontinued  during  the  winter. 

DivEBSiONS. — ^Many  small  diversions  are  made  above  the  statioiL 

Regulation  .—None. 

AccuBAOY. — Stage-discharge  relation  not  permanent;  changed  during  the  winter  of 
1914-15.  Two  fairly  well  defined  rating  curves  used,  one  applicable  October  1 
to  November  23  and  the  other  April  14  to  September  30.  Gage-height  record 
fragmentary.  Mean  daily  gage  heights  obtained  by  inspecting  recorder  graph. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  table. 
Records  good  for  October,  November,  and  May;  poor  for  June  and  July  owing 
to  interpolations  necessary  because  of  fragmentary  gage-height  record. 

CooPBBATioN. — Gage-height  record  furnished  and  part  of  discharge  measvu^niOitB 
made  by  the  Idaho  Irrigation  Go. 

Diicharge  meaturemerUs  of  Camas  Creek  near  Blaine^  Idaho,  during  the  year  ending  SepL 

30, 1915. 


DAt0. 

Made  by- 

bej^t. 

Dls- 
diarge. 

Dato. 

Made  by- 

Oaa 
hei^t. 

Dto- 
oharg*. 

Apr.  14 

27 

liay  37 

Crosby  and  Hall 

do 

Baldwin  and  Crosby.. 

Feet. 
2.5« 
2.31 
2.40 

87.9 
100 

Auf .    0 
17 

Harrington  and  Cros- 
by  

Crosby  and  Denecke. . 

Feet. 
1.11 
1.01 

8ee.-fi. 
5.1 
2.8 

Note.— Crosby,  HaU,  and  Denecke  were  employees  of  the  Idaho  Inigation  Co. 

DoHm  discharge,  in  $eoond-feet,  of  Camas  Creek  near  Blaine,  Idaho,  for  the  year  en&ig 

Sept.  30, 1915, 


Day. 

Oct. 

Not. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

1       

15 
15 
18 
10 
18 

15 
16 
16 
16 
18 

18 
17 
16 
17 
16 

16 
18 
23 
25 
23 

27 
32 
32 
32 
31 

29 
25 
24 
23 
24 
23 

24 
23 
24 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

i 

23 

51 
60 

48 
47 
45 

44 
42 

40 
39 
37 

36 
34 
32 
30 
28 

26 
26 
26 
26 
26 

26 
24 
22 
20 
19 

16 
14 
12 
12 
11 

2 

2.5 

8    

4 

5 

0 

5 

7 

8 

93 

0 

10 , 

U / 

12 

13 

1 

14 

128  

15 

15 

1 

17 

3     .. 

18 

107 
112 
117 

122 
125 
124 
122 
116 

110 
104 
103 
03 
86 
69 

..    .      ! 

19 

20..... 

"i 

21 

....    1 

22 

23 

** 1 

24 

1 

25 

20 

27 

91 

28 

29 



30 

31 

Note.— Discharge  int«polated  May  19, 20, 25, 26,  June  2-13, 19, 20,  June  29  to  July  5,  July  9-14, 16-19 
22-27, 30,  and  81. 
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Monthly  discharge  of  Cottuu  Creek  near  Blaine,  Idaho,  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  In  second-feet. 


IfftT^tntim-    MhiiTnuip,       MeftBL 


Rim-ofl 
(total  In 
acre-feet). 


Accu- 
racy. 


October 

November  1-23 

Mayl»-3l 

June 

July 


32 
24 
125 
51 
11 


21.2 
28.0 
106 
30.3 
7.W 


1,300 
1,060 
8,000 
1,800 
440 


LITTLB  WOOD  BIVXR  NEAR  RIOHFZBLD,  IDAHO. 

Location.— -In  sec.  30,  T.  4  S.,  R.  20  E.,  half  a  mile  above  head  of  the  Dietrich  canal 
of  the  Idaho  Irrigation  Go.  and  i^out  a  mile  east  of  the  railroad  station  at  Rich- 
field, Lincoln  Ck>unty. 

Dbainage  arba. — ^Not  measured. 

Rbcobds  availablb.— January  1,  1911,  to  September  30,  1915. 

Gaob. — ^Vertical  staff  on  right  bank. 

DiscHABOE  measubements. — Made  by  wading  or  from  a  suspension  footbridge  a 
few  feet  below  the  gage. 

Channel  and  control. — Bed  composed  of  coarse  gravel  and  small  rocks;  rough. 
Control  probably  permanent.  Stage-discharge  relation  may  be  slightly  affected 
during  summer  months  by  a  light  growth  of  aquatic  plants. 

Extremes  of  discharge. — Maximum  stage  recorded  during  the  year,  2.90  feet  May 
26  and  30  (discharge,  169  second-feet);  minimum  stage  recorded,  2.15  feet  June 
13  (discharge,  45  second-feet). 

1911-1915:  Maximum  stage  recorded,  4.5  feet  May  17  and  18,  1911  (dischaige, 
722  second-feet);  minimum  stage  recorded,  2.06  feet  Jime  23,  1912  (discharge, 
35  second-feet). 

WiNTBR  FLOW.— Stage-discharge  relation  greatly  affected  by  ice.  No  records  ob- 
tained during  winter  of  1914-15. 

Diversions. — Small  ditches  serving  ranches  divert  water  above  station.  The  Die- 
trich canal  of  the  Idaho  Irrigation  Co.  diverts  a  short  distance  below. 

Bbgxtlation. — ^None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
well  defined.  Gage  read  to  hundredths  once  daily.  Daily  dischaige  ascer- 
tained by  applying  gage  heights  to  rating  table.    Records  good. 

Cooperation. — ^The  Idaho  Irrigation  Co.  furnished  gage-height  record  and  made 
most  of  the  discharge  measurements. 

Discharge  measurement  of  LiUle  Wood  River  near  Richfield,  Idaho,  during  the  year  end- 
ing Sept,  SO,  1915. 


Date. 


Apr.  12 
23 

28 

May    5 

26 


Made  by- 


Crosby  and  Hall.. 
do 


do 

do 

Crosby  and  Deneoke., 


height. 


Feet. 
2.67 
2.46 

2.38 
2.60 
2.82 


Dis- 
charge. 


See, 


132 


77.6 
117 
162 


Date. 


May  29 
Aug.    3 

23 

23 

Sept.  14 


Made  by— 


G.G.  Baldwhi 

Harrington  and  Cros- 

Waikerand  Denecke 

....do 

Crosby  and  Vance 


he^t. 


Feet. 
2.81 

2.40 

2.43 
2.43 
2.63 


Dis- 
charge. 


Sec.-ft. 
160 
74.6 

89.4 
85.1 
112 


Note.— Crosby,  Hall,  Denecke,  and  Walker  were  employees  of  the  Idaho  Irrigation  Co.;  Vance  was 
an  employee  of  the  State  engineer. 
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BUBPACE  WATER  SUPPLY,  1915,  PABT  XH — ^B. 


Daily  dUcharge,  in  aoond-feet,  of  Little  Wood  River  near  Richfield,  Idaho,  for  the  pear 

ending  Sept.  SO,  1915, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.... 

66 
78 
90 
102 
113 

104 
104 
104 
86 
93 

104 
104 
104 
104 
104 

150 
181 
113 
113 
96 

91 
104 
104 

78 
77 

77 
S7 
45 
49 
66 

55 

54 

57 
61 
66 

65 
77 
72 
82 
88 

82 
80 
80 
82 
78 

74 
78 
80 
83 
91 

85 
74 

78 
76 
77 

78 
80 
76 
76 
78 

104 
104 
104 
104 
104 

104 
104 
113 
113 
113 

113 
113 
113 
122 
122 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 

27.... 

28.... 
'  29.... 

30.... 
1  31.... 

114 
110 
107 
104 
100 

96 
93 
90 
88 
88 

82 
80 
77 
78 
66 

104 
113 
113 
118 
122 

131 
140 
150 
ISO 
150 

169 
169 
160 
150 
109 
160 

62 
57 
55 
58 
57 

51 
51 
52 
52 
54 

56 

52 
55 

58 
58 

74 
72 
71 
74 
74 

72 
71 
71 
70 
70 

66 
64 
65 
66 
70 
70 

76 
82 
88 
85 

83 

83 
86 
83 
85 
90 

86 
03 
96 

104 
96 

104 

172 

2.... 

123 

3.... 

122 

4.... 

123 

5.... 

123 

«.... 

123 

7.... 

113 

8.... 

113 

«.... 

113 

10.... 

lU 

11.... 

122 

12.... 
13.... 
14.... 
15.... 

122 
122 
122 
118 

m 

140 
140 
136 

Note.— Discharge  interpolated,  on  account  of  lack  of  gage  heights,  Apr.  15-20, 22, 24-27,  May  3-4  and  14. 
No  record  obtained  Oct.  1  to  April  11. 

Monthly  discharge  of  Little  Wood  River  near  Richfield,  Idaho,  for  the  year  ending  Sept.  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
uan-toet). 

Accu- 

M^^^JTnuffi- 

Minimum. 

Mean. 

racy. 

April  12-^ 

122 
169 
150 
88 
104 
140 

66 
66 
45 
54 
74 
104 

97.6 
120 
72.6 

m9 

83.8 
117 

3,680 
7,380 
4,320 
4,360 
5,150 
6,060 

C. 

May 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

The  period 

1 

31,800 

BRXTNEAXr  RIVER  NEAR  ROWLAND.  NEV. 

Location.— Ill  sec.  29,  T.  47  N.,  R.  56  E.,  at  Hiram  Salls's  ranch,  half  a  mile  below 

Taylor  Greek,  1^  miles  above  McDonald  Creek  and  Rowland  post  office,  and  100 

miles  north  of  Elko,  the  nearest  railroad  point. 
Drainage  area. — ^Not  measured. 

Records  available. — ^May  19,  1913,  to  September  30, 1915. 
Gage. — Vertical  staff  in  two  sections  spiked  to  left  abutment  of  footbridge;  read  by 

Mn.  Hiram  Sails. 
Discharge  measurements. — ^Made  by  wading  or  from  footbridge. 
Channel  and  control. — Bed  consists  of  gravel.    Banks  are  high  but  left  bank 

might  be  overflowed  by  extremely  high  stages.    Control  is  a  well-defined  gravel 

riffle;  practically  permanent.  Point  of  zero  flow  September  1,  1915,  1.0  foot  dbO.l 

foot. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  3.25  feet  May 

20,  21,  and  June  1  (discharge,  271  second-feet);  minimum  stage,  1.50  feet  August 

30  and  31  (discharge,  6.5  second-feet). 
1913-1915:  Maximum  stage  recorded,  5.8  feet  April  17,  1914  (discharge,  972 

second-feet);  minimum  stage  recorded  August  30  and  31,  1915. 
Winter  flow.— Stage-dischaige  relation  not  seriously  affected  by  ice  but  estimates 

for  short  periods  are  based  on  observer's  notes  and  weather  records. 
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DivBRSiONS. — A  few  small  ditches  serving  ranches  divert  water  above  station. 

RBOULATXON.^None. 

AccuBACT.— Stage-diflchaige  relation  practically  permanent;  affected  by  ice  January 

7-23.    Rating  curve  well  defined.    Qage  read  to  quarter-tenths  twice  daily. 

Daily  dischaige  ascertained  by  applying  gage  heights  to  rating  table.    Records 

good. 


Dittharge  meoiurementi  of  Bnmeau  River  near  Rowland^  Nev,,  during  the  year  ending 

Sept,  SO,  1915, 

(Hade  by  A.  B.  Pnrten.] 


Date. 


May  25. 
25. 


Gace 
height. 


FeH, 
3.14 
3.14 


Die- 
charge. 


See 


24*7 


Date. 


May  25. 
Sept.  1.. 


Oan 
height. 


Feet. 
3.06 
L52 


Dto- 
oharge. 


7.4 


Daily  diKharge,  in  $eeond-/eet,  of  Bruneau  River  near  Rowland,  Nev.,for  the  year  end- 
ing Sept.  30, 1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

20 
20 
24 
27 
24 

24 
26 
27 
27 
35 

31 
27 
27 
27 
27 

24 
27 
27 
27 
27 

35 
45 
45 
40 
40 

35 
35 
33 
33 
31 
31 

20 
20 
20 
27 
27 

27 
27 
27 
27 
27 

27 
27 
27 
27 
27 

27 
27 

14 
14 
14 
14 
14 

14 

27 
27 
27 
27 
27 

27 
27 
27 
85 
31 

31 
31 
27 
27 
24 

24 
27 
27 
27 
27 

29 
29 
31 
31 
31 

33 
33 
35 

85 
33 
31 
31 
27 

27 
20 
19 
19 
21 

26 
27 
33 
35 
35 

45 
58 
74 
74 
83 

92 
92 

111 
150 
171 

m 
m 

150 
192 
171 
150 

150 
150 
192 
192 
192 

192 
192 
192 
182 
171 

150 
171 
198 
192 

182 

171 
171 
182 
182 
182 

214 
236 
236 
214 
214 

192 
171 
171 
171 
171 

171 
171 
171 
160 
ISO 

140 
130 
120 
111 
107 

107 
171 
171 
160 
ISO 

140 
140 
150 
182 
271 

271 
250 
236 
236 
250 

236 
214 
225 
236 
214 
214 

271 
250 
236 
214 

192 

192 
182 
171 
171 
171 

171 
171 
171 
160 
150 

130 
130 
130 
120 
107 

107 
102 
94 
92 
88 

88 

81 
72 
64 
57 

50 
45 
45 
43 
41 

41 
55 

44 

40 
37 

35 
35 
35 
32 
27 

26 
23 
20 
20 
18 

19 
19 
19 
19 
19 

19 
18 
15 
14 
14 
14 

14 

14 
14 
14 
14 

14 
13 
12 
12 
12 

10 

10 

10 
9.3 
9.3 

9.3 
9.3 
9.3 
9.3 
9.3 

9.3 
&2 
8.2 

10 

U 

10 

10 
9.6 
7.9 
6.5 
6.5 

7.2 

2 

7.9 

3 

8.2 

4   

9  3 

5 

9.0 

6 

8.6 

7   

&6 
8.6 

8  

9 

8.6 

10 

8  6 

11  

8.6 

12     

0  3 

13  

9  6 

14 

10 

15 

13 

16 

14 

17 

13 

18 

12 

19   

11 

20 

11 

21 

u 

22 

11 

23 

10 

24 

14 
14 

14 
14 
14 
14 
14 
14 

25 
26 

27 
27 
27 
27 
27 
27 

10 

25 

16 

20 

31 

27 

24 

28 

20 

29 

18 

30 

17 

31 

NoTB.— Oage  heishts  not  recorded  Nov.  18  to  Dec.  23;  dlsdiarge  estimated  at  20  second-feet  Nov.  18-20 
seoonidMeet  Deo.  1-23.    Diseharge  estimated,  because  of  loe«  Jan.  7-23, 20  second-fieet. 
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Monthly  discharge  o/Bruneau  River  near  Rowland^  Nev.^for  the  year  ending  Sept,  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Mft^iimim    Minimum.     M^mn, 


Run-off  U_^ 
(total  m  '^- 
acre-feet).    "^^ 


October.... 
iNovember. . 
December.. 
January  — 
February. . . 

Jlarch 

AprU 

May 

June 

July 

August 

September . 


20 


35 
192 
2S0 
271 
271 
55 
14 
31 


14 
24 
19 
150 
107 
57 
14 
6.5 
7.2 


29.9 
24.2 
14.7 
20.5 
28.8 
76. « 

186 

183 

145 
29.1 
10.5 
12.1 


The  year. 


271 


6.5 


1,840     A 
1,440  ,  C. 
904      '^ 
1,260 
1,600 

4,  no 

11,100 
11,300 


1,790 
646 
730 


D. 
C. 
B. 
A. 
A. 
A. 
A. 
A. 
B. 
B. 


45,900  ; 


BBITNEAU  RIVER  IfEAR  HOT  SPRIirO.  IDAHO. 

Location. — In  see.  34,  T.  7  S.,  R.  6  E.,  at  the  Dunham  ranch,  1  mile  below  Hot  Creek, 

2  miles  upstream  from  Hot  Spring  poet  office,  Owyhee  County,  about  13  miles 

below  confluence  with  East  Fork  of  Bruneau  River. 
Drainage  abba.— Not  measured.    ^ 

Records  available.— July  3, 1909,  to  March  15, 1915,  when  station  was  discontinued. 
Gaoe. — ^Vertical  staff  on  right  bank  near  Dunham's  house;   read  by  Sid  Dunham. 

Original  gage  (in  use  July  3, 1909,  to  March  1, 1910,  inclusive)  was  a  vertical  staff 

on  the  right  bank  a  quarter  of  a  mile  upstream  from  site  of  present  gage.    Relation 

between  the  two  gages  not  determined. 
Discharge  measurements. — ^Made  by  wading  or  from  cable  at  gage. 
Channel  and  control. — Bed  of  stream  and  control  composed  of  coarse  gravel. 

shifting  during  floods.    One  channel  at  all  stages,  although  right  bank  may  be 

overflowed  in  times  of  flood;  left  bank  rocky  and  high. 
Ejctremes  op  discharge. — Maximum  stage  recorded  during  year,  5.21  feet  May  I 

(discharge,  607  second-feet);  minimum  stage  recorded,  3.7  feet  December  10-21 

(discharge,  59  second-feet). 
1909-1915:  Maximum  stage  recorded,  10.6  feet  (on  old  gage)  March  1,  1910 

(discharge,  5,660  second-feet);  minimum  stage  recorded,  3.20  feet  January  10, 

1913  (discharge,  2  second-feet). 
Winter  plow. — Stage-discharge  relation  not  affected  by  ice.    Hot  springs  along  the 

river  keep  the  temperature  of  the  water  above  the  freezing  point. 
Diversions. — A  few  small  ditches  serving  ranches  divert  water  from  the  tributaries 

of  Bnmeau  River  above  the  gage. 
Regulation. — None. 
Accuracy. — Stage-discharge   relation    practically    permanent   October    to    March. 

Rating  curve  fairly  well  defined.    Gage  read  to  half  tenths  once  daily.     Daily 

discharge  ascertained  by  applying  daily  gage  heights  to  rating  table.    Records 

good. 

The  following  discharge  measurement  was  made  by  A.  W.  Harrington: 
May  1, 1915:  Gage  height,  5.21  feet;  dischaige,  607  second-feet. 
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bctily  dischargCf  in  second-feet,  of  Bruneau  River  near  Hot  Spring,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

1 

98 

149 

98 

122 

136 

149 

16.... 

136 

110 

50 

110 

122 

2 

98 

149 

76 

122 

122 

140 

17.... 

136 

06 

50 

110 

140 

3 

08 

149 

76 

122 

122 

140 

18.... 

136 

76 

50 

110 

136 

4 

98 

149 

110 

122 

122 

149 

10.... 

140 

76 

50 

110 

136 

5 

96 

149 

122 

122 

122 

149 

20.... 

179 

76 

50 

UO 

136 

8 

122 

149 

110 

110 

.   122 

149 

21.... 

106 

76 

59 

06 

136 

7 

122 

149 

76 

122 

122 

149 

22.... 

213 

76 

6S 

08 

136 

8 

122 

149 

76 

110 

122 

122 

23.... 

213 

76 

122 

08 

136 

^ 

9 

122 

136 

136 

110 

122 

122 

24.... 

106 

08 

122 

08 

140 

10 

136 

136 

59 

no 

122 

122 

25.... 

106 

08 

122 

08 

140 



11 

136 

122 

59 

110 

149 

140 

26.... 

170 

08 

122 

08 

140 

12 

136 

122 

59 

110 

149 

136 

27.... 

170 

08 

76 

UO 

140 

13.... 

136 

122 

59 

110 

149 

136 

28.... 

140 

08 

76 

UO 

140 

14.... 

136 
136 

122 
UO 

59 
59 

122 

110 

122 
149 

140 
140 

29.... 
30.... 
31.... 

140 
140 
140 

08 
08 

122 
122 
122 

122 
136 
136 

15.... 

Monthly  discharge  of  Bruneau  River  near  Hot  Spring,  Idaho,  for  the  year  ending  Sept.  SO^ 

1915, 


Momtk. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

AecQ- 

•U^-rjunTtn 

Minimum. 

Mean. 

racy. 

October 

213 
140 

136 
136 
140 
140 

96 
76 
50 
08 
122 
122 

146 
114 
85.9 
112 
135 
142 

8,920 
6,780 
5,280 
6,890 
7,500 
4,220 

B. 

November 

B. 

Pecember 

B. 

Jftniiary  -t-,.... 

B. 

February 

B. 

March  1-15 

B. 

The  period 

39,600 

BBUNEAU  &IVSB.  HSAB  OBAHDVIBW,  IDAHO. 

liOCATiON.— In  eec.  1,  T.  6  8.,  R.  4  E.,  600  yards  below  the  Grandview  dam  and  the 
head  of  the  Grandview  canal,  1}  miles  above  mouth  of  Bruneau  River,  and  11 
miles  southeast  of  Grandview,  Owyhee  County. 

Dbajnaos  absa. — ^Not  measured. 

Becords  available.— January  1, 1895,  to  December  31, 1903;  May  1, 1909,  to  Septem- 
ber 30,  1915. 

Gaoe.— Vertical  staff  on  left  bank;  installed  March  10, 1910;  read  by  S.  A.  Mullenix. 
Gages  used  prior  to  March  10, 1910,  differed  slightly  in  location  and  were  at  a  datum 
0.87  foot  higher  than  that  of  present  gage. 

DiscHABOB  measurements. — ^Mado  by  wading  or  from  cable  just  above  gage. 

Channel  and  contbol. — Bed  and  control  consist  of  coarse  gravel  which  shifts  daring 
extreme  floods.    Banks  clean.    One  channel  at  all  stages. 

Extremes  of  dischaboe. — ^Maximum  stage  recorded  during  year,  4.2  feet  at  11  a.  m. 
May  22  (discharge,  1,210  second-feet);  minimum  stage  recorded,  1.9  feet  Jiily  31 
to  August  8  (discharge,  5  second-feet). 

1895-1903  and  1909-1915:  Maximimi  stage  recorded  March  2,  1910,  determ:be(t 
by  observing  position  of  flood  marks,  equal  to  11.0  feet  on  present  gage  (diacKarge 
estimated  from  extension  of  rating  curve,  5,700  second-feet);  minimum  stage 
recorded,  1.7  feet  August  27  and  September  3-7,  1911  (discharge,  1  second-foot). 

TiNTEB  FLOW. — Stage-discharge  relation  not  affected  by  ice,  presumably  because  of 
the  numerous  hot  springs  in  the  vicinity  of  Hot  Spring  and  Bruneau. 
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Diversions. — Grand  view  canal  and  Buckaroo  ditch  are  the  principal  diversions  abov9 
the  station,  but  a  number  of  small  ditches  also  divert  water  from  the  Bnmeau  and 
its  tributaries  for  use  on  ranches. 

Regulation.— Practically  no  water  is  stored  above  the  station.  The  Grand  view 
dam,  which  is  a  diversion  structure  only,  impounds  in  its  reservoir  a  relativdy 
small  quantity  of  water. 

AccxmACT. — Stage-discharge  relation  practically  permanent  during  the  year.  Ratiiig 
curve  well  defined.  Gage  read  to  tenths  once  daily.  Observations  October  to 
December  not  entirely  reliable.  Daily  discharge  ascertained  by  applying  daUy 
gage  heights  to  rating  table.  Records  poor  October  to  December,  good  lor  rest  of 
year. 


Discharge  measuremenu  ofBruneau  River  near  Orandview,  Idaho^  during  the  year  ending 

Sept.  SO,  1915. 

[Made  by  A.  W .  Harrington.] 


Date. 


height. 


Dis- 
charge. 


Date. 


Qan 
leight. 


tael 


Dia- 
charsB. 


Apr.  30. 
May  2.. 


Feet. 
3.20 
3.24 


See.'ft. 
432 
468 


Aug.  19. 


Feet. 
2.00 


See.-ft. 


Daily  discharge,  in  second-feet,  o/Bruneau  River  near  Orandview,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

FW). 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

42 
63 
63 
75 
76 

76 
87 
87 
87 
87 

87 
87 
87 
87 
87 

87 
183 
183 
183 
147 

147 
147 
165 
165 
165 

147 
181 
181 
131 
115 
115 

115 
115 
115 
115 
U6 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

101 
101 
115 
147 
147 

147 
147 

147 
147 
147 

131 
115 
101 
147 
M7 

147 
147 
147 
115 
115 

147 
181 
147 
115 
87 

25 
35 
42 
42 
68 

68 
68 
63 
63 
63 

68 
68 
42 

42 

12 
12 
25 
42 
42 

42 
25 
25 
42 
42 

87 
87 
115 
115 
115 

115 
115 
87 
87 
87 

87 
115 
115 
115 
115 

115 
115 
147 
147 
147 
147 

147 
147 
147 
183 
188 

183 
147 
147 
115 
115 

115 
115 
115 
158 
158 

158 
168 
1S8 
195 
195 

195 
196 
195 
195 
195 

288 
288 
288 

288 
285 
288 
288 
196 

195 
158 
195 
158 
158 

158 
158 
158 
158 
195 

196 
196 
288 
238 
288 

288 
285 
848 
848 
848 

848 
S48 
S48 
406 
532 
466 

406 
406 
348 
406 
406 

406 
848 

848 
848 
848 

285 
285 

285 
285 
848 

848 
848 
406 
582 
848 

848 
406 
466 
466 
466 

466 

466 
406 
406 

406 

532 
582 
485 
485 

S76 

876 
876 
821 
270 
831 

821 
821 
485 
435 
485 

485 
566 

784 
784 
945 

1,080 
1,210 
1,120 
1,080 
868 

868 
784 
86S 
945 
945 
1,080 

1,210 
1,210 
1,210 

888 

784 
784 
784 
706 
706 

708 
708 
635 
565 
566 

498 
485 
485 

r6 

708 

635 
635 
635 
665 
566 

485 
485 
485 

876 
321 

270 
183 
188 
183 
147 

147 
147 
183 
147 
147 

116 
87 
87 
87 
68 

68 

42 
43 
43 
42 

42 
36 
25 
26 
IS 

13 
13 
13 
13 
13 
5 

? 

• 

13 
18 

12 
12 
18 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
12 
13 

13 

2 

13 

8 

13 

4 

12 

5 

13 

6 

13 

7 

13 

8 

13 

Q 

13 

10 

13 

11 

13 

12 

36 

18 

36 

14 

36 

15 

36 

16 

35 

17 

36 

18 

35 

19 

36 

20 

36 

21 

36 

22 

35 

28 

35 

24 

35 

25 

35 

26 

35 

27 

86 

28 

26 

29 

36 

80 

25 

81 
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MonMy  ditcharge  of  Bruneau  River  near  Orcmdview,  Idaho,  for  the  year  ending 

Sept.  30,  1916. 


Month. 

Discharge  in  second-feet. 

Run*off 
(total  in 
acre^oet). 

Aooo> 

MeuL 

racy. 

October 

183 

147 

147 

147 

238 

532 

532 

1,210 

1,210 

270 

12 

25 

42 
101 

25 

12 
115 
158 
285 
270 
321 
5 
5 

12 

113 

122 
87.8 
86.6 

160 

258 

385 

640 

665 
83.0 
10.3 
20.2 

6,400 
5,330 
9,800 
15,000 
22,000 
30,000 
30,600 
5,160 
627 
1,200 

B. 

NovembM' 

C. 

r>«cfffnb«r 

0. 

JftDuary .... 

B. 

Febnu^ 

B. 

March 

A. 

April 

A. 

MBy!:;::;;::;:::::;::::::::::::::::::::::::::::::: 

A. 

JnTv^  -  -  -  T , 

A. 

July 

B. 

August 

C. 

fl*pt4nnbflr . .'.  ^al...^3.....1. 

B. 

The yeftr. ......^.^.xxx.x.x...  xx.*.a...x 

1,210 

5 

220 

160,000 

NoTB.— Discbarge  Dec.  30  and  31  estimated  at  30  second-feet  on  account  of  doubtful  gage  heights. 
MARTS  CRSXK  HXAR  OWYHSX,  MST. 

Location.— In  the  SE.  \  sec.  19,  T.  15  S.,  R.  4  E.  in  Idaho,  about  a  mile  below  the 

dam  site  of  the  Three  Creek  reservoir  project  of  the  United  States  Indian  Service, 

7  miles  north  of  the  Idaho-Nevada  line  and  about  12  miles  north  of  Owyhee,  Nev. 
Drainage  area. — 27  square  miles  at  the  Three  Creek  reservoir  dam  site  (measured 

by  United  States  Indian  Service). 
Records  ayailablb. — December  11, 1913,  to  September  30, 1915. 
Gage. — Stevens  water-stage  recorder  on  right  bank. 
Discharge  measurements.— Made  from  footbridge  at  gage  or  by  wading. 
Channel  and  control. — One  channel  at  all  stages  but  left  bank  is  overflowed  in 

high  water.    Stream  bed  of  boulders  and  silt;  slightly  shifting. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.66  feet  at  5  a.  m. 

May  19  (discharge,  120  second-feet);  minimum  stage  recorded,  1.73  feet  August  29 

(discharge,  1.3  second-feet). 
1913-1915:  Maximum  stage  recorded,  3.98  feet  April  5,  1914  (discharge,  160 

second-feet);  minimum  stage  August  29, 1915. 
Winter  flow. — Stage-discharge  relation  affected  by  ice.    Recording  gage  not  in 

operation  during  winter  of  1914-1915. 
Diversions. — No  diversions  above  the  station. 
Regulation. — ^None. 
Accuracy.— Stage-discharge  relation  changed  during  the  winter  of  1914-15.    Rating 

curve  for  period  October  1  to  November  5  well  defined  below  5  second-feet;  that 

for  period  March  22  to  September  30  fairly  well  defined  above  5  second-feet. 

Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table. 

Records  fair. 

The  following  discharge  measurement  was  made  by  E.  A.  Porter: 
July  31, 1915:  Gage  height,  1.93  feet;  discharge,  3.0  second-feet 
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Daily  discharge,  in  second- feet ^  of  Marys  Creek  near  Owyhee,  Nev,,  for  the  year  ending 

Sept.  30,  1916, 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.2 
4.5 
6.1 
6.8 
7.3 

7.3 
7.3 
7.6 

3.8 

63 
78 
62 
50 
50 

46 
42 
36 
34 
33 

34 
34 
42 
41 
35 

30 

32 
38 
40 
39 
31 

27 
25 
24 
22 
24 

24 
28 
36 
32 
27 

24 

36 
83 
101 
56 

48 
41 
34 
35 
33 

30 
26 
26 
29 
25 
24 

39 
27 
23 
20 
18 

16 
14 
13 
11 
10 

11 
18 
20 
16 
12 

9.7 

8.4 

""*6.T 
5.9 
6.4 

5.2 
5.1 
5.2 
5.4 
5.6 

6.4 
9.1 
8.1 
7.8 
7.3 

7.1 
6.8 
6.8 
6.6 
6.4 

6.1 
5.6 
5.6 
5.6 
5.2 

4.7 
4.7 
4.9 
4.6 
4.0 

8.6 
3.6 
3.1 
2.9 
2.9 
3.2 

3.5 
3.3 
3.0 
2.9 
2.9 

2.9 
2.9 
2.9 
3.0 
3.0 

3.0 
3.1 
3.1 
3.2 
3.3 

3.2 
3.1 
3.1 
2.9 
3.0 

3.0 
3.0 
3.2 
3.2 
8.1 

3.0 
2.6 
2.3 
1.7 
1.9 
1.9 

2 

3.8   

4.0   

4.2   

3.2   

3 

4 

5 

6 

t 

8 

g 

9.7 

, 

10 

8.8 

8.5 
7.6 
7.0 
6.8 
6.6 

6.3 
6.3 
10 
9.7 
9.1 

10 

11 
9.4 
7.6 
6.2 

4.8 
4.8 
4.6 
4.0 
4.0 
4.2 

11 

1 

12 

13 

14 

15 

16 



17 

18 

19 

20 

21 

1 

22 

9.4 
15 
22 
24 

34 
44 
65 
77 
61 
48 

85' 

32 

29 
27 
27 
29 

23 

24 

25 , 

26 

27 

28 

29 

1.7 

30 

1.7 

81 

Note.— Stagenlisoharge  relation  affected  by  ioe  Nov.  6-19;  disdiane  not  determined.  Water-stan 
recorder  not  in  operation  Nov.  20  to  Mar.  21,  Apr.  17-24,  May  21  and  22,  June  18-27,  and  Sept.  1-28;  d& 
cbane  estimated  as  follows:  Apr.  17-24, 82  second-feet;  May  21, 48  second-feet;  May  22,  41  second-feet;  Jime 
IS-^,  7.4  seoond-feet;  Sept.  1-38, 1.8  second-feet. 

Monthly  discharge  of  Marys  Creek  near  Owyhu,  Nev,,for  the  year  ending  Sept.  SO,  1915, 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

If ft-rftniitf^ 

Minimum. 

Mean. 

October 

11 

4.2 

77 

78 
101 

39 
9.1 
8.5 

4.0 
3.2 
9.4 

27 

22 
5.4 
2.9 
1.7 

7.00 
8.80 
88.9 
38.2 
85.5 
12.6 
8.45 
2.91 
1.79 

430 

November  1-6. 

37.7 

March  22-31 

772 

April 

2,270 

May.:::;:;:;:;::::::::::;:::;:::::::::::::::::::::::;:;:: 

2,180 

June 

^7» 

July 

335 

August 

179 

September 

106 

1 

SAST  FORK  OF  BRUITXAU  RIVEB  HXAR  HOT  SPRINO,  IDAHO. 

IxHJATiON. — On  unsnrveyed  land  in  Owyhee  County,  at  the  ranch  known  as  Winter 

Camp,  22  miles  southeast  of  Hot  Spring  post  office. 
Drain AQE  area. — Not  measured. 
Records  available. — August  13,  1910,  to  April  3,  1915,  when  station  was  discon- 

tinudd. 
Gaoe. — ^Vertical  staff  on  left  bank  half  a  mile  below  house  at  Winter  Camp  ranch; 

read  by  J.  M.  Campbell,  who  is  employed  on  the  ranch. 
Discharge  measurements. — Made  by  wading  or  from  suspension  footbridge  10  feet 

below  gage. 
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Channel  and  control. — ^Bed  consiBts  of  sand  and  gravel;  clean.  Control  shifts 
slightly. 

Extremes  op  discharge. — Maximum  stage  recorded  during  the  year,  4.7  feet  Febru- 
ary 20-  23  (discharge,  42  second-feet);  minimum  stage  recorded,  3.7  feet  on  several 
days  in  October  and  November  (discharge,  10  second-feet). 

1910-1915:  Maximum  stage  recorded,  10.65  feet  March  8,  1911  (discharge,  450 
second-feet);  minimum  stage  recorded,  2.78  feet  September  2,  1911;  minimum 
discharge  recorded,  0.4  second-feet  August  28,  29,  and  September  13,  1910,  cor- 
responding to  a  gage  height  of  2.8  feet. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  in  December  and 
January;  flow  not  determined  as  no  discharge  measurements  were  made.  Accu- 
racy of  gage  heights  doubtful  during  a  part  of  this  period  and  observer's  notes  in 
regard  to  ice  poor. 

DrvKRBiONs. — Numerous  small  ditches  divert  water  from  the  river  and  its  tributaries 
above  the  station,  principally  in  the  Three  Creek  country. 

Regulation. — ^None. 

Accuracy. — Permanence  of  stage-discharge  relation  not  verified  by  discharge  measure- 
ments. Rating  curve  fairly  well  defined,  applicable  prior  to  October  14,  used  for 
open-water  periods  October  to  April.  Gage  read  to  tenths  once  daily.  Daily 
discharge  ascertained  by  applying  gage  heights  to  rating  table.    Records  poor. 

No  discharge  measurements  were  made  diuing  the  year. 

Daily  discharge^  in  ieeond-feetj  of  East  Fork  of  Bruneau  River  near  Hot  Spring,  Idaho, 
for  the  year  ending  Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

1 

10 

12 

20 

n 

16 

10 

10 

30 

80 

2 

12 

12 

20 

23 

17 

12 

12 

88 

80 

3 

10 

12 

20 

23 

18 

12 

12 

38 

17 

4 

10 

10 

20 

19 

12 

13 

38 

17 

6 

12 

10 

20 

20....... 

13 

43 

17 

6 

15 

10 

17 

20 

21 

15 

42 

17 

T 

12 

10 

30 

23 

22 

15 

42 

17 

t 

10 

10 

30 

23 

23 

15 

42 

17 

f 

10 

10 

30 

23 

24 

15 

38 

15 

10 

17 

10 

30 

23 

25 

15 

17 

38 

12 



IL 

17 

10 

30 

30 

26 

15 

17 

26 

15 

\X 

12 

10 

30 

30 

27 

15 

20 

20 

15 

13. 

12 

10 

30 

30 

28 

15 

20 

20 

17 

14. 

12 

10 

30 

30 

29 

15 

23 

17 

15. 

12 

10 

30 

30 

30 

31 

12 
12 

17 

17 
17 

KoTE.— Discharge  Nov.  20-24  estimated  at  13  second-feet.    Discharge  Dec.  1  to  Jan.  31  not  estimated  on 
aoiount  of  unreliable  gage  heights  and  unknown  effect  of  ice. 

Mmihly  discharge  of  East  Fork  of  Bruneau  River  near  Hot  Spring,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-foet). 

Acea- 

TUftTimntn. 

Mean. 

racy. 

October 

17 
23 
42 
30 

10 
10 
17 
12 

12.9 
12.7 
29.5 
20.9 

793 

756 
1,640 
i;290 

C. 

T^otember    

D. 

reltTiary 

D. 

Mnich 

c 

NrjTE  —Sec  footnote  to  table  of  dally  discharge. 
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QBAVDVIBW  OAVAL  HXAR  O&AVDVIBW.  IDAHa 

Location. — In  sec.  35,  T.  5  S.,  R.  4  E.,  at  the  wagon  road  which  crossee  the  canal  1) 
miles  below  the  heading  at  the  Grandview  dam  acroes  Bnineau  River  and  about 
10  miles  southeast  of  Grandview,  Owyhee  County. 

RscoRDS  AVAILABLE. — ^April  11,  1912,  to  August  20,  1915,  when  station  was  discon- 
tinued. 

Gaob. — ^Vertical  staff  attached  to  downstream  side  of  wagon  bridge,  near  right  bank; 
read  by  S.  A.  Mullenix,  of  the  Grandview  Canal  Co. 

DiBCHARGB  MBA8URBMBNT8. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Channel  above  and  below  gage  consists  of  dirt  section; 
control  indefinite.  Stage^ischarge  relation  seriously  affected  by  heavy  growth 
of  aquatic  plants  during  the  summer  months  and  is  often  affected  by  the  removal 
of  material  from  channel  below  gage;  canal  is  usually  cleaned  in  the  spring. 

Extremes  of  discharge. — ^Maximum  discharge  recorded  during  year.  128  second- 
feet  May  1  and  June  20;  canal  reported  dry  March  15-21  and  May  24. 

1912-1915:  MaTJmum  discharge  recorded,  161  second-feet  May  24,  1914;  cuulI 
reported  dry  at  various  times  during  each  year  in  which  records  have  been  kept 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — ^Two  small  ditches  divert  water  for  use  on  ranches  above  the  gage. 

Regulation. — Discharge  controlled  by  gates  at  head  of  canal. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  growth  of  aquatic 
plants  and  shifting  control .  Two  poorly  defined  rating  curves  used ,  one  applicable 
October  1  to  March  14,  the  other  April  1  to  May  23.  Gage  read  to  tenths  once 
daily.  Daily  discharge  ascertained  by  applying  gage  heights  to  rating  table; 
shifting-control  method  used  May  25  to  August  20.    Records  poor. 

Grandview  canal,  the  largest  diversion  from  Bnmeau  River,  furnishes  water  for 
irrigation  to  a  tract  of  some  4,000  acres  in  northern  Owyhee  County.  No  water  is 
returned  to  Bnmeau  River. 

Discharge  measurements  of  Orandview  ocmdl  near  Orandview,  Idaho,  during  the  year 

ending  Sept.  SO,  1915. 

[Made  by  A.  W.  Harrington.] 
Date. 


May  2... 
Aug.  19. 
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Daily  di$diarge,  in  iecoru^feet,  of  Orandview  oarud  near  Qrandview,  Idaho,  for  the  year 

ending  Sept.  30, 1915, 


THj, 

Oct, 

Nov. 

D«C 

Jan. 
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18 
18 
18 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
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26 
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123 
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116 

115 
120 
113 
113 
118 

117 
116 
116 
116 
121 

114 
113 
113 
112 
117 

116 
116 
103 
108 
102 

95 
05 
94 
87 
82 

81 
80 
80 
74 
74 
68 

63 

2 

62 

8 

67 

4....^.... 
6 

56 
66 

A 

55 

7 

66 

8 

50 

9 

80 

10 

30 

11 

36 

12 

36 

13 

87 
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37 

16 
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16 
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Monthly  disdiarge  of  Orandview  canal  near  Orandview,  Idaho,  for  the  year  ending  Sept. 

SO,  1916. 


DIaoharge  in  seoond-fBet. 


V^iT^Tn^in-    If inftn^jin ,       Mean. 


Rmwiff 
(total  in 
acre-fBet). 


racy. 


Octcrtber 

Noveatibar. . . 
December... 

January 

February — 
March..:.... 

^:::::::: 

June 

July 

August  1-X. . 


72 

62 

18 

18 

18 

18 

123 

128 

128 

121 


64.7 
20.0 
18.0 
18.0 
18.0 
&18 
86.1 
72.3 
00.0 
103 
44.7 


8,000 
1,780 
1,110 
1,110 
1,000 
500 
6,120 
4,460 
6,040 
6,330 
1  770 


B. 
C. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 


Tbe  period. 


33,100 


NoTK.— Water  out  of  canal  Mar.  15-31,  and  May  24. 

OWTHXB  &IVSB.  HZAK  OWYHSX,  VEV. 

Location.— In  sec.  21,  T.  46  N.,  R.  53  E.,  40  feet  above  mouth  of  Jones  Brook,  half  a 
mile  above  the  J.  P.  Jones  ranch,  8  miles  southeast  of  Owyhee,  and  14  miles  above 
the  Nevada-Idaho  State  line;  5,550  feet  above  sea  level. 

Dbainaob  abba.— 380  square  miles  (measured  on  Forest  Service  maps). 

Rbcobds  availablb.— November  29,  1913,  to  September  30,  1915. 

Gaob. — Stevens  water-stage  recorder  on  light  bank. 
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SURFACE  WATER  SUPPLY,  1916,  PART  XH — ^B. 


Discharge  measurements. — ^Made  by  wading  or  from  cable  125  feet  above  gage. 
Channel  and  control. — Bed  conaists  of  ledge  rock,  and  boiilders  filled  in  with  sand 

and  gravel;  should  be  fairly  permanent.    One  channel  at  all  stages.    Banks 

covered  with  brush;  both  subject  to  overflow.    At  low  stages  there  is  a  riflJe 

between  the  gage  and  Jones  Brook  but  at  high  stages  the  rapids  below  the  brook 

may  become  the  control. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.77  feet  at  11  p.  m. 

April  16  (dischaige,  432  second-feet);  minimum  stage,  1.35  feet  at  11  p.  m.  August 

23  (discharge,  7.5  second-feet). 
1913-1915:  Maximum  stage  recorded,  9.36  feet  April  15,  1914  (dischaige,  1,360 

second-feet);  minimum  stage  recorded  August  23,  1915. 
Winter  flow. — Discharge  relation  is  affected  .by  ice.    No  records  obtained  during 

the  winter  of  1914r-15. 
Diversions. — No  important  diversions  above  gage. 
Regulation. — None . 
Accuracy. — Stage-discharge  relation   practically   permanent.    Rating  curve  well 

defined.    Mean  daily  gage  heights  obtained  by  inspecting  recorder  graph.    Daily 

discharge  ascertained  by  applying  mean  gage  heights  to  rating  table.    Recofdf 

good. 

The  following  discharge  measurement  was  made  by  E.  A.  Porter: 
July  31,  1915:  Gage  height,  1.58  feet;  discharge,  9.7  second-feet. 

Daily  diac^iarge,  in  tecond-ftety  of  Owyhee  River  near  Oxoyhee,  Nev.,  for  the  year  enSmg 

Sept.  30,  1915. 


Day. 

Mar. 

Apr 

May. 

June. 

July. 

Aug. 

8^. 

1 

231 
282 
282 
248 
231 

223 
»8 
264 
248 
239 

248 
248 
239 
239 
256 

360 
388 
324 
290 
273 

248 
245 
243 
240 
238 

236 
233 
231 
231 
231 

231 
231 
215 
207 
189 

173 
159 
151 
143 
141 

143 
191 
215 
204 
183 

162 
199 
256 
378 
378 

342 
369 
342 
333 
342 

296 

273 
264 
256 
231 
223 

239 
248 
215 
193 
177 

159 
148 
137 
128 
118 

118 
149 
164 
140 
114 

98 
86 
75 
65 
SO 

46 
43 
39 
36 
35 

36 
34 

32 
30 
28 

26 
22 
22 
22 
24 

25 
81 
26 
22 
20 

10 
18 
17 
16 
16 

15 
14 
14 
13 
12 

12 
12 
12 
11 
U 

11 

10 
98 
9.6 
9.5 
0.8 

11 
11 
11 
11 
10 

11 
10 
10 
10 
9.8 

9.5 
9.3 
9.1 
8.8 
8.5 

8.5 
8.4 
8.4 
8.4 
8.0 

7.9 
7.9 
7.7 
7.7 
7.9 

7.9 
7.9 
7.9 
7.9 
7.8 
7.9 

8.4 

2 

8.6 

3 

8.6 

4 

8.4 

5 

8.3 

6 

8.1 

7 

8.0 

8 

8.1 

9 

8.2 

1% 

8.3 

11 

8.4 

12 

8.2 

13 

8.8 

14 

8.4 

16 

8.6 

16 

85 

17 

64 

8.8 

18 

8.8 

19 

8.8 

20 

52 

8.8 

21 

8.8 

22 

8.6 

23 

8.6 

24 

0.3 

25 

9.7 

26 

13 

27 

13 

28 

13 

29 

324 

12 

30 

13 

31 

NOTB.— No  record  obtained  Oct.  1  to  liar.  16. 
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MotUhiy  ducfiiorge  ofOwyhie  River  near  Owyhee,  Nev,,  for  the  year  endtng  Sept,  30,  1915, 


iCooUi. 


Discharge  iiMecond-foet. 


Ifft-rfft^mn     IfJTilinnni.       ICetlL 


Run-off 
(total  In 
•cre-fBet). 


AOCQ- 

ncj. 


April 

Miy 

June 

July 

August 

September.. 


378 

348 

31 

11 

13 


223 

141 
28 
9.5 
7.7 
8.0 


256 

2N 

106 
10.5 
8.07 
0.17 


The  period. 


15,400 
14,700 
6,310 
1,010 
563 
546 


38,500 


OWTHBB  HZVXB  NSAJl  OWYHSX,  O&BO. 

Location. — In  sec.  2,  T.  21  S.,  R.  46  E.,  at  the  county  bridge  1}  mileo  oouthwest  of 
Owyhee,  Malheur  County,  3  miles  above  mouth  of  river  and  10  miles  southwest 
of  Nyssa. 

DRAfNAGS  ARKA. — About  11,100  squaro  miles.  Watershed  not  well  defined  on  avail- 
able maps. 

Records  available  .—March  26,  1890,  to  October  3,  1896;  August  27,  1903,  to  Sep- 
tember 30,  1915. 

Gage. — Chain  gage  on  upstream  side  of  highway  bridge;  read  by  Mrs.  S.  J.  Watson. 

Discharge  measurements. — Made  from  the  bridge  or  by  wading. 

Channel  and  control. — Bed  consists  of  gravel  and  small  rock;  may  shift  during 
high  stages.    Stage  of  zero  flow  determined  September  4,  1915,  as  1.85  feet. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  6.5  feet  March  31 
(discharge  4,420  second-feet);  minimum  stage  recorded,  2.05  feet  September  4-5 
(dischaige,  6  second-feet). 

1890-1896  and  1903-1915:  Maximum  stage  recorded,  12.9  feet  March  2,  1910 
(dischaige,  23,200  second-feet);  minimum  stage  recorded,  2.00  feet  September 
13-27,  1914  (discharge,  1  second-foot). 

Winter  flow. — Stage-discharge  relation  often  seriously  affected  by  ice;  flow  esti- 
mated from  discharge  measurments,  observer's  notes,  and  weather  records. 

Diversions. — The  Owyhee  canal,  the  principal  diversion  above  the  station,  heads 
about  6  miles  above  the  gage.  This  canal  diverts  practically  all  of  the  natural 
low- water  flow  of  Owyhee  River;  maximum  diversion  about  250  second-feet. 

Regulation. — Variation  in  the  flow  at  the  station  may  be  caused  by  manipulation  of 
the  gates  at  the  head  of  Owyhee  canal. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  December  12  to 
February  10.  Rating  curve  poorly  defined  used  October  1  to  December  11; 
curve  fairly  well  defined  used  Februtoy  11  to  September  30.  Gage  read  to  quar- 
ter-tenths once  daily.  Gage  height  record  doubtful  at  times.  Daily  discharge 
ascertained  by  applying  gage  heights  to  rating  table.    Records  fair. 

Diecharge  measuremenU  of  Owyhee  River  near  Otoyhee,  Oreg.,  during  the  year  ending 

Sept.  50,  1915, 


IHte. 

Madeby- 

he^t. 

Dis- 
charge. 

Date. 

1 

Ifadeby- 

hS^t. 

Dis- 
cbarge. 

I>M.   16 
Jan.   30 
Mar.  16 

A.  W.  Harrington.... 

do 

L.  W.  Roush 

Feet. 
a  3. 32 
03.80 
3.00 

Sec-ft. 
178 
231 
335 

I 

Apr.  26 
1  July  14 

Sept.   4 

1 

A.  W.  Harrington 

do 

do 

Feet. 
3.48 
2.22 
2.00 

See.-ft. 
584 
33.3 
5.58 

f  Sta^eniiseharge  relation  affected  by  lea, 
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DaUy  di9chargef  in  iecand-feetf  of  Owyhee  River  near  Owyhee^  Oreg.,  far  the  year  enSma 

Sept.  JO,  1915. 


Dmy. 

Oct. 

Nov. 

Dm. 

Jan. 

Feb. 

Mtf. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1           

11 
23 
23 
23 
23 

23 
23 
23 
23 
23 

30 
30 
30 
30 
40 

40 
40 
40 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
73 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
73 
87 

87 
194 
173 
194 
194 

154 
154 
154 
118 
118 

118 
118 
118 
118 
118 

154 
173 
216 
239 
178 

118 

528 
528 
599 
528 
528 

599 
590 
461 
461 
430 

308 
340 
286 
286 
286 

340 

430 

673 

li080 

1,080 

1,260 
1,220 
1,170 
1,260 
1,410 

3,000 
3,000 
2,270 
2,720 
3,160 
4,420 

8,160 
2,270 
2,020 
2,020 
1,900 

1,660 
1360 
1,310 

686 
509 
699 
6M 
673 

760 
750 
750 

1,040 
952 
870 
870 
839 

713 
712 
636 
564 
494 

430 
369 
313 
271 
247 

223 
201 
201 
271 
180 

180 
180 
180 
143 
112 

82 
71 
60 
50 
40 

35 

39 
23 
28 
23 

33 
82 
11 
3S 
313 

8U 
40 
40 
23 
23 

23 
23 
23 
23 
23 

23 
16 
16 
16 
11 

11 
11 
11 
14 
17 
20 

23 
23 
23 
33 
23 

33 
33 
33 
33 
33 

22 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

u 

o               .    ....... 

11 

o                                 .    . 

10 

A                       ...... 

f 

5      

1 

0       

II 

7            

u 

g         

n 

o            

1  260        %Ti 

u 

JQ          ,. 

1,090 

993 
870 
910 
870 
829 

750 
750 
760 
750 
750 

673 
599 
599 

599 

528 
461 
461 
398 
461 

553 

645 

737 

,  829 

1,120 

1,040 
1,410 
1.780 

10 

11      

369 
528 
494 
461 
461 

398 
286 
286 
313 
313 

340 
340 
•398 
461 
461 

461 
461 
494 

M 

|0 

u 

to                        .        ... 

10 

14            

u 

ic            

u 

15     

178 

13 

17      

14 

IR               

15 

10         

IS 

20          

IS 

21        

IS 

22               

IS 

23      

IS 

24            

564     1,670 
564     1.560 

a 

25    

a 

28             

599 
673 
673 
673 
673 

1,560 
1,410 
1,310 
1,310 
1220 
1,120 

21 

27 

20 

28           

21 

29 

20 

30      

231 
240 

30 

31                 

NoTK.— Disoharge  estimated,  because  of  ioe,  from  discharse  measurements,  observer's  notes,  and 
weather  records,  as  follows:  Dec.  12-15, 130  seoond-feet;  17-31, 140  secood-feet;  Jan.  1-29, 180  seoood-feet 
Jan.  30,  240  seoond-feet;  Feb.  1-10,  300  second-feet;  interpolated  8cq;>t.  13-17. 

Monthly  discharge  of  Owyhee  River  near  Owyhee,  Oreg.,for  the  year  ending  Sept.  30,  1915. 


Month. 

Discharge  in  secondrfset. 

Bun-off 
(total  in 
acre-feet). 

Aisco- 

Maximum. 

Minimum. 

Mean. 

nej. 

October 

61  1               11 
194                 61 

41.6 
93.7 

144 

184 

369 
1,140 
1  080 

911 

383 
42.1 
14.6 
15.3 

2,560 
5,580 

C. 

November 

r. 

Deoember 

8,860  !  D. 

January 

11,300     D. 

FelMuary 

528 
4,420 

20,500     C. 

March 

286 

70, 100     B. 

April 

3,160                 564 

64,300     B. 

iSy!::::::::::::::::::::. ::::::::::::::::::::::::: 

1,780 

1,040 

313 

23 

29 

898 
40 
11 
10 
A 

56,000     B. 

Jnxie X 

22.800  !  B. 

July 

2,500  1  C. 

Aupitft  

896     D. 

Si^tember 

910     D. 

The  year 

4,420  1                  6> 

368 

366,000 

Non.~See  footnote  to  daily-discharge  tabl*. 
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JACK  OBBXK  HXAK  T1780AKOBA.  VST. 

Location.— In  sec.  35,  T.  42  N.,  R.  52  E.,  at  R.  M.  Woodward's  ranch  on  the  Elko- 
Mountain  City  stage  road,  8  miles  above  conflutoce  with  South  Fork  of  Owyhee 
River  and  12  miles  northeast  of  Tuscarora,  Elko  County. 

Drainage  abea. — 31  square  miles  (measured  on  Forest  Service  maps). 

Records  available.— May  15,  1913,  to  September  30,  1915. 

Gage.— Vertical  staff  on  left  bank  500  feet  below  Woodward's  house;  read  by  R.  M. 
Woodward.    Datum  raised  1.50  feet  September  1,  1914. 

Channel  and  control. — Bed  consists  of  coarse  gravel  and  small  boulders;  prac- 
tically permanent;  slope  steep.  Banks  low  and  lined  with  willows;  may  be 
overflowed  to  some  extent  during  high  water. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  1.95  feet  May  24  to 
26  (determined  from  water  marks;  no  gage-height  record;  discharge,  168  second- 
feet);  minimum  stage  recorded,  0.3  foot  February  14  and  August  18-26  (discharge, 
1.5  second-feet).  Flow  was  probably  as  low  as  1  second-foot  for  a  few  da3n9  in 
December  and  January  and  possibly  between  August  27  and  31. 

1913-1915:  Maximum  stage  recorded,  2.17  feet  (present  datum)  April  10,  1914 
(discharge,  244  second-feet).    Minimum  occurred  in  1915. 

Winter  flow. — Stream  freezes  over;  stage-discharge  relation  affected  by  ice.  During 
the  early  spring  there  is  considerable  diurnal  fluctuation.  Determinations  of 
discharge  based  on  observer's  notes,  weather  records  and  observations  made 
during  short  periods  in  which  there  was  practically  no  effect  from  ice. 

Diversions. — No  important  diversions  above  gage. 

Regulations. — None. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  November 
15  to  February  1.  Rating  curve  well  defined.  Gage  read  to  half  tenths  once  or 
twice  daily  before  September  3  and  to  hundredths  after  that  date.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  heights  to  rating  table.  See 
footnote  to  table  of  daily  discharge.    Open-water  records  good;  others  fair. 

Discharge  meaavremenis  of  Jack  Creek  near  Tuscarora^  Nev.,  during  the  year  ending 

Sept.  30,  1915. 


• 

fMadebyA.B.Purton.1 

Date. 

Oaro 
heii^t. 

Dis- 
charge. 

Date. 

hei^t. 

Dis- 
charge. 

^ay  27              

Feel. 
L«2 
L62 

Sec.-fl. 
109 
107 

Sept.  3 

Feet. 
0.33 

See.-n. 
1  9 

27 '. 
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8UBPACE  WATEB  SUPPLY,  1915,  PABT  XH — ^B. 


Dbily  discharge,  m  second-feet,  of  Jack  Creek  near  Tuecarora,  Nev,,  for  (he  year  endrng 

Sept  30,  1915. 


Day. 


Oct.      Nov.      Feb.       Mar.      Apr.      Ifay.     Jiiiie.     July.      Aog.      6cpt 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17, 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


8 
8 
8 
8 
5 

5 
5 
5 
5 
5 

5 

5 

3 

1.5 

8 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

5 
5 
5 


96 


73 


104 
121 
88 
73 

eo 

54 
48 
43 


121 
112 
130 
139 

148 
130 
121 


104 
121 
130 
139 
139 


189 
130 
189 
180 
130 

189 
139 
130 
121 
121 

112 
88 
73 
66 
66 

66 
66 
66 
66 
66 

60 
60 
54 
54 
54 

54 
48 
48 
48 
43 


6 
6 
5 
5 
5 

5 

4 
4 
4 
8 

8 
8 
2 
2 
2 

2 
2 

LS 
L5 
L5 

L5 
1.5 
1.5 
L5 
L5 

L5 


l: 

Lf 
L( 

I.' 

IC 

u 

10 

%l 
to 

16 
13 
12 

12 

IG 
13 
13 

13 
12 

13 
13 
11 

iO 
17 

4.3 
43 
4.3 
4.S 
If 


Note.— Discharge  Mar.  4  to  Apr.  6  estimated  on  acconnt  of  diurnal  fluctuation  from  a  study  of  momioc 
and  evening  gage  readinn.  Discharge  estimated,  on  account  of  ioe,  as  follows:  Nov.  15-30,  5  seoond^eeC; 
Dec.  1-20,  4  second-feet;  Dec.  21  to  Jan.  31,  2  second-feet;  and  Feb.  1,  3  second-feet.  Discharge  estimated 
for  lack  of  gage  readings  as  follows:  May  24-25,  140  second-feet;  Aug.  27-31,  1.5  second-feet.  Discharsk 
interpolated^pt.  1,  2,  24,  25,  and  30. 

Monthly  discharge  of  Jack  Creek  near  Tuscarora,  Nev.,for  the  year  ending  Sept.  30, 191S. 


Month. 

Discharge  in  aeoond-tBot. 

Run-off 
(total  in 
acre-fset). 

Aeco- 

Minimum. 

Mean. 

racy. 

October 

14 
12 

5 

lai 

6.60 
3.29 
2.00 
3.73 
13.7 
52.5 
98.1 
85.9 
18.3 
2.65 
2.51 

«21 
303 
202 

m 

207 

842 

3.120 

6,030 

C. 

November         .................................... 

D. 

^Q^^mf)^                           , 

D. 

January 

D. 

Februaj^. 

5 
30 
96 

1.5 

5 
26 
38 
43 

5 

C. 

March 

C 

Anril           

B. 

liay^:                                                                  .. 

B. 

r"*' • 

June     ... .................... 

139 
43 
5 
4.6 

5,110      B. 

July 

1,130 
163 
149 

B. 

Aucust                                     --- ^.-. ...-.-..-.. . 

C 

September 

L6 

C 

The  year 

25.0 

18,100 

NoTB.—See  footnote  to  daily-discharge  table. 

JORDAV  OBEEK  HSAB  JORDAV  VALLEY,  O&BO. 

Location. — In  sec.  9,  T.  30  S.,  R;  45  E.,  in  canyon  at  lower  end  of  Jordan  Valley. 

9  miles  below  Jordan  Valley  poet  office,  Malheur  County.    Cow  Creek  entea 

Jordan  Creek  7  miles  below  station. 
Drainage  area. — Not  measured. 
Ebcoros  avajlablb.— April  28,  1911,  to  September  30,  1915, 
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GAOB.—Inclined  staff  on  right  bank,  one-eighth  mile  below  upper  end  of  the  tisn- 

yon;  read  by  Marcos  Renteria. 
DiscHARGB  MEA8UBEMENT8. — Made  by  wadlng  or  from  cable  near  gage. 
Channel  and  control. — One  channel.    Control  consists  of  lava  rock;  probably 

permanent.    During  the  simimer  months  growth  of  moss  frequently  affects  the 

stage-dischaige  relation  to  a  marked  degree. 
ExTBEMBs  OP  DISCHARGE. —Maximimi  stage  recorded  during  year,  6.6  feet  at  9  a.  m., 

May  20  (discharge,  655  second-feet);  creek  dry  at  gage  August  17  to  September  30. 
1911-1915:  Maximum  stage  recorded,  9.9  feet  April  24,  1912  (dischaige,  2,150 

second-feet);  creek  reported  dry  for  periods  of  several  weeks  in  1911,  1914,  and 

1915. 
Winter  flow.— Stage-dischaige  relation  seriously  affected  by  ice;  flow  estimated 

from  observer's  notes  and  weather  records. 
Diversions. — Practically  the  entire  stmimer  flow  of  the  stream  is  used  by  the  many 

small  diversions  in  the  valley  above  the  gage.    Flood  water  is  also  diverted  into 

the  Antelope  reservoir.  • 

Regulation.— None. 

Accuracy.— Stage-dischaige  relation  practically  permanent;  affected  by  ice  Novem- 
ber 19-24  and  December  1  to  February  28,  and  by  growth  of  moss  during  the 

summeik    Rating  curve  well  defined.    Gage  read  to  hundredths    once  daily. 

Daily  dischaige  ascertained  by  applying  daily  gage  heights  to  rating  table. 

Records  good  except  for  periods  during  wbich  stage-dischaige  relation  was  affected 

by  ice  or  moss. 

The  following  dischaige  measurements  was  made  by  G.  C.  Baldwin: 
June  28,  1915:  Gage  height,  3.05  feet;  dischaige,  8.6  second-feet. 

Daily  discfutrge,  in  second-feet,  of  Jordan  Creek  near  Jordan  Valley,  Oreg.,/or  the  year 

ending  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

1 

4.7 
5.6 
6.4 
5.0 
5.6 

5.6 
6.4 
6.4 
6.9 
7.5 

6.9 
7.2 
7.5 
7.8 
7.1 

6.9 
6.4 
5.6 

***9*4* 
10 
9.4 
8.4 
7.5 
7.6 

39 
37 
36 
36 
37 

31 
31 
34 
36 
37 

39 
4i 
45 
47 
59 

71 
82 
93 
112 
105 
112 
132 
152 
193 
212 

230 
211 
211 
240 
304 
304 

203 
271 
318 
364 
340 

316 
304 
316 
203 
260 

260 
250 
271 
364 
257 

250 
220 
211 
220 
220 

211 
211 
202 

*   168 

153 
138 
131 
142 
162 

184 
103 
176 
160 
153 

145 
134 
99 
88 
113 

181 
193 
330 
303 
415 

380 
340 
389 
499 
655 

500 
490 
400 
457 
415 

364 
307 
350 
260 
260 
331 

303 
303 
103 
168 
146 

134 
113 

93 

80 

68 

56 
53 
61 
61 
60 

47 
44 
41 
31 
34 

30 

18 

15 

13 

11 

10 

10 
8.4 
8.4 
0.4 

0.4 
7.5 
5.6 
3.0 
4.3 

4.5 
15 
30 

23 

10 

33 
22 
10 
16 
11 

0.0 
6.0 
5.8 
4.5 
3.5 

3.0 
3.3 
1.7 
1.3 
.0 

.8 
.7 
.6 
.6 
.6 
.6 

0.6 

2 

.6 

3 

.5 

4 • '. 

.5 

V:':::::::::::: .     ::::::::::::. j  -!'-**: 

.5 

e 

.4 

7 

4 

8 

.4 

9 

:! 

10 

.3 

11 

.2 

ni!. ;..:::.:::,  .^. ::.::::::::::;:... 

,1 

13 

.1 

14 

0.0 
1.7 

2.0 
1.7 
1.7 
2.5 
2.5 

2.5 
2.5 
2.3 
2.5 
8.2 

3.9 
3.9 
3.9 
3.4 
4.^ 
5.6 

,1 

15 

la 

17 

18 

19 

20 *. 

'JX 

23 

23 

24 

:6 

26 

n 

t» 

to 

10 

11 

Note.— Sblfting-<x)ntrol  method  nsed  June  12-94  anujoiy  isto  Aug.  16,  during  period  of  moss  effect. 
Discharge  estimated  because  of  ice  from  weather  records  and  observer's  notes  as  loHows:  Mov.  10-24, 7.5 
leeond-feet;  Dec  1-31,  10  seoond-feet;  Jan.  1-31,  15  second-feet:  Feb.  1-38,  30  second-feet.  Discharge 
haterpolated  for  various  days  for  which  gage  heights  are  not  available.   No  flow  Oct.  1-13  aod  Aug.  15  to 
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Monthly  discharge  of  Jordan  Creek  near  Jordan  Valley ^  Oreg.,  for  the  year  endmg  Sept, 

SO,  1916, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre4eet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

5.6 
10 

0.0 
4.7 

1.65 
7.07 
10.0 
15.0 
30.0 
108 
240 
293 
66.3 
8.19 
.16 
.00 

101 

421 

615 

922 

1,670 

6,640 

14.300 

18.000 

3.950 

504 

9.8 

.0 

a    ^ 

November 

December 

D 

January 

K     * 

February 

0 

March 

304 

364 

655 

202 
29 
.6 
.0 

31 
131 
88 

8.4 
.6 
.0 
.0 

A 

April 

A. 

May....:;;::..::::::::::.::::::::::::: :  : 

A. 

J«no... 

B. 

July 

C 

August 

September 

The  year... 

655 

.0 

65.1 

47,100 

Note.— See  footnote  to  table  of  dally  discharge. 

OWYHEX  OASAL  HZAK  OWYHEE,  OREO. 

Location.— In  eec.  6,  T.  21  S.,  R.  46  E.,  at  the  bridge  which  crosses  the  canal  at  the 
Wilson  ranch,  2}  miles  below  head  of  canal,  5  miles  southwest  of  Owyhee,  Mal- 
heur County,  and  15  miles  southwest  of  Nyssa. 

RECORDe^  AVAILABLE  .—May  to  October,  1904;  May  to  September,  1905;  October  5, 
1911,  to  September  30,  1915. 

Gage. — Inclined  staff  on  right  bank  at  upstream  side  of  bridge;  read  during  the 
irrigation  season  by  the  ditch  rider.  Gage  used  during  1904  and  1905,  wae  one- 
fourth  mile  upstream  from  site  of  present  ,{;age. 

DisoHAROB  MEASUREMENTS. — Made  from  the  bridge  or  by  wading. 

Channel  and  control. — Bed  of  canal  is  clean  and  smooth.  Control  not  well  defined 
but  fairly  permanent. 

Extremes  op  discharge.- 1904-1905  and  1911-1915:  Maximum  stage  recorded,  5.2 
feet  May  18  and  23, 1915  (discharge  240  second-feet);  no  flow  June  18-19,  June  24, 
and  July  10-11,  1915,  and  at  various  times  in  1912,  1913,  1914,  and  1915. 

Winter  flow. — Canal  freezes.  Winter  gage  readings  not  available;  flow  estimated 
from  discharge  measurements  and  observer's  notes. 

Diversions. — Surplus  water  is  returned  to  the  Owyhee  River  through  two  wafitewaye 
between  the  gage  and  the  station  on  the  river  near  Owyhee;  one  of  these  waste- 
ways  is  a  quarter  of  a  mile  below  the  gage.  Two  small  ditches  with  a  combined 
capacity  probably  not  exceeding  3  second-feet  divert  from  the  canal  above  the 
station. 

Regulation. — Abnipt  changes  of  stage  due  to  manipulation  of  head  gates  not  to  be 
expected,  as  water  is  kept  at  nearly  constant  stage. 

Accuracy.— Stage-dischaige  relation  not  changed  during  the  year;  affected  by  ice 
during  the  winter.  Rating  curve  well  defined.  Gage  read  to  tenths  once  daily. 
Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table. 
Records  good  during  irrigation  season  but  poor  for  winter. 

The  Owyhee  canal  diverts  water  from  Owyhee  River  in  sec.  18,  T.  21  S.,  R. 
46  E.,  and  in  1915  supplied  water  for  irrigation  to  about  9,000  acres  of  land  in  th» 
vicinity  of  Owyhee,  Nyssa,  and  Ontario.  During  the  winter  the  flow  paet  the 
gage  is  derived  from  snow  and  from  leakage  through  the  head  gates  and  is  returned 
to  the  river  through  the  wasteway  a  quarter  of  a  mile  below  the  station. 
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Discharge  measurements  of  Owyhee  canal  near  Owyhee ,  Oreg.,  during  the  year  eliding 

Sept.  SO,  1915. 


Date. 

Madeby- 

Gage 
height 

Dis- 
charge. 

Date. 

Made  by- 

l^^t. 

Dis- 
charge. 

Dec.  16 
Jan.  30 
Mar.  15 

A.  W  Harrington.... 

do 

L.  W.  Roush 

Feet. 
al.6« 
•  2.36 
3.93 

See^t. 
4.9 
1.7 
133 

Apr.  26 
July  14 
Sept.  4 

A.  W.Harrington.... 

do 

do 

Feet. 
5.02 
4.86 
3.66 

221 
211 
108 

a  Stage-discharge  relation  alTected  by  ice. 

yhee  canal  neoi 
Sept.  30,  1915. 


Daily  discharge,  in  second-feet,  of  Owyhee  canal  near  Owyhee,  Oreg.,  for  the  year  ending 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1     

144 
144 
144 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
128 
128 
128 

128 
128 
128 
128 
128 

128 
128 
128 
128 

.128 

222 
222 
222 
231 
231 

231 
231 
231 
231 
231 

222 
222 
222 
222 
222 

231 
231 
240 
231 
231 

231 
231 
240 
231 
231 

231 
231 
231 
231 
231 
222 

231 
231 
231 
231 
231 

231 
231 
231 
231 
231 

231 
231 
231 
222 
231 

231 

231 

0 

0 

231 

231 
222 
231 
0 
222 

222 
222 
222 
222 
213 

213 
213 
213 
213 
204 

222 
204 
222 
222 
0 

0 
222 
213 
213 
204 

195 
195 
195 
186 
186 

177 
177 
168 
168 
160 

160 
160 
162 
152 
152 
152 

105 
152 
152 
152 
152 

136 
136 
136 
136 
136 

136 
120 
120 
120 
120 

136 
136 
136 
120 
105 

120 
120 
120 
105 
105 

120 
120 
105 
106 
105 
120 

105 

2       

105 

3      

105 

4      

106 

5   

106 

5        

106 

7    

105 

8        

112 

9 \\ 

:::::::::::::::: 

120 

10        

120 

11    

120 

12 

65 
130 
130 
132 

120 

13 

120 

14  

120 

15 

120 

16 

136 

17 

136 

18  

186 

19 

136 

20  

136 

21 

136 

22 

* 

136 

23 

136 

24 

136 

25 

136 

26 

222 
231 
222 
222 
222 

136 

27 

136 

28 

136 

29 

136 

30 

136 

31 

Note.- Discharge  estimated  as  follows:  Dec.  6-15,  5  second-feet;  Dec.  17-31,  4  second-feet;  Mar.  1-11, 
3  second-feet;  Mar.  12, 65  second-feet;  Mar.  13-14,  130  second-feet;  Mar.  1&-31,  140  second-feet;  Apr.  1.  25, 
iSOsecond-feet. 

Monthly  discharge  of  Owyhee  canal  near  Owyhee,  Oreg.,  for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


B£aximum.  Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October... 

November. 

December.. 

January.... 

February . . 

March. 

An 


144 
136 

128 


136 
128 


April. 
M[ay.. 


Jane. 

July 

August 

September. 


231 
240 
231 
222 
196 
136 


222 

0 

0 

105 

106 


137 
134 

24.4 
•  3.0 
«2.0 

88.1 
187 
229 
206 
178 
128 
124 


8.420 
7.970 
1,500 
184 
111 
5.420 
11.100 
14.100 
12.200 
10,900 
7,870 
7,380 


The  year. 


240 


120 


87.200 
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BOKB  EIVEB  VXAB  TWXH  SPKZNOB,  IDAHO. 

Location. — On  unsurveyed  land,  approximately  in  sec.  23,  T.  4  N.,  R.  6  E.,  a  quarter 
of  a  mile  above  Birch  Creek,  1^  milee  above  flow  line  of  the  Arrowrook  reservoir, 
4  miles  below  Twin  Springs,  Boise  County,  and  18  miles  above  Arrowrock. 

Drainage  area. — 830  square  miles  (measured  on  topographic  maps). 

Becords  available. — ^March  22,  1911,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  on  right  bank;  installed  April  4,  1915.  March  22, 
1911,  to  April  1,  1915,  inclined  staff,  and  April  2-3,  1915,  vertical  staff  at  prM> 
tically  the  same  site  and  set  to  the  same  datum.    Roy  Call,  observer. 

Discharge  measurements. — Made  from  cable  about  50  feet  above  gage. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders.  Banks  not  subject 
to  overflow.  One  channel  at  all  stages.  Control  practically  permanent  except 
under  conditions  of  unusual  heavy  ice  or  extreme  floods. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.8  feet  at 4.30  p.  nu 
January  26  (water  backed  up  by  ice  jam);  maximum  discharge  at  gage  hdght, 
4.62  at  6  a.  m.,  April  19  (dischaiige,  3,140  second-feet);  minimum  discharge  not 
definitely  known,  but  about  188  second-feet,  December  17,  22,  and  25.  and 
on  January  22  and  23  at  gage  heights  varying  from  2.0  to  4.4  feet;  minimum  gage 
height,  1.9  at  4  p.  m.,  December  8. 

1911-1915:  Maximum  stage  recorded  during  period,  7.4  feet,  June  13,  1912 
(discharge,  7,900  second-feet);  minimum  discharge,  December  17,  22,  and  25, 
1914,  and  January  22  and  23,  1915;  minimum  gage  height  recorded  December 
8, 1914. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  discharge  measupements,  observer's  notes,  and  weather  records. 

DnrERSiONS. — No  important  diversions  above  station  and  none  between  it  and  the 
station  at  Dowling. 

REGULAiioN.— None. 

Accuracy. — Stage-discharge  relation  changed  during  the  winter  of  1914-15.  Affected 
by  ice  December  9  to  February  6,  February  8-11  and  16-21.  Two  well-defined 
rating  curves  used,  one  applicable  October  1  to  December  8,  the  other  February  7 
to  September  30.  Gage  read  to  hundredths  once  daily  during  open-water  season 
and  about  three  times  a  week  during  winter.  Mean  daily  gage  heights  after 
April  4  obtained  by  inspecting  recorder  graph.  Daily  discharge  ascertained  by 
applying  daily  gage  heights  to  rating  tables. 

Cooperation. — Occasional  discharge  measurements  made  by  employees  of  the 
United  States  Reclamation  Service. 

Discharge  measuremenU  of  Boise  River  near  Tmn  Springs,  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by— 

height. 

Dis- 
charge. 

Date. 

Made  by- 

height. 

Dis- 
cbarge. 

Jan.    12 

A.  W.  Harriogton 

:::::SS:::::;::::::::::: 

do 

Steward  and  Price 

do 

A.C.Price 

Fea. 

04.43 
2.67 
2.99 
3.15 
3.24 
3.13 
3.88 

768 
994 
1,180 
1,240 
1.180 
2.120 

June  14 

July    1 

15 

29 

Aug.  12 

21 

A.C.  Price 

Fea. 
3.29 
2.96 
2.65 
2.26 
2.13 
2.06 

"r^ 

Mar.  26 

29 

MSy     5 

do 

Harrington  and  Price . . 
A.C  Price 

477 

do 

O.C.  Baldwin 

371 
324 

26 

•  Stage-diacbarge  relation  affected  by  ice. 
Mon.— Steward  and  Price  are  employees  of  the  United  States  Reclamation  Serrioe. 
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Daily  discharge,  in  aecond-feet,  of  Boise  River  near  Ttoin  Springs,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec.. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

451 
483 
515 
1,120 
802 

484 
484 
452 
452 
515 

515 
515 

484 
484 
484 

484 
484 
500 
515 
586 

657 
583 
583 
583 
572 

560 
549 
538 
526 
515 
515 

515 
515 
515 
515 
500 

484 

452 
452 
452 
452 

452 
452 
452 
452 
396 

340 
354 
367 
340 
362 

385 
407 
430 
452 
423 

394 
3M 
394 
394 
391 

362 
330 
391 
452 
412 

371 
330 
290 

**'374* 

374 
374 
374 
390 
407 

360 
312 
336 
360 
383 

407 
418 
430 
441 
467 

493 
520 
546 
571 
595 

620 
745 
871 
906 
863 

779 
698 
738 
996 
950 
821 

779 

906 

1,140 

1,160 

1,090 

1,100 
1,120 
1,070 
1,060 
1,090 

1,140 
1,260 
1,630 
1.690 
1,540 

1,630 
1,880 
1,880 
1.940 
1.940 

2,080 
1,940 
1.690 
1,540 
1,450 

1,880 
1,630 
1,490 
1,380 
1,300 

1,230 
1,180 
1,160 
1,220 
1,500 

1,570 
1.760 
2,280 
2,500 
2,360 

2.210 
2,210 
2,720 
3,030 
2.800 

2,570 
2,430 
2.280 
2,360 
2,210 

2,080 
1.940 
2.080 
2.210 
2^210 
2,280 

2,570 
2,500 
2,140 
1,940 
1,880 

1,940 
1,880 
2,010 
2,060 
1,940 

1,810 
1,630 
1,470 
1,340 
1,280 

1.330 
1,370 
1,400 
1.400 
1,350 

1,310 
1,310 
1,320 

\:^ 

1,280 

1,110 

1,000 

968 

977 

977 
977 
968 
941 
915 

1.020 
1,100 
1,060 
1,050 
1,030 

915 
838 
804 
779 
730 

698 
667 
643 
613 
590 

568 

546 
532 
503 
489 

482 

475 
461 
455 
448 
482 

518 
468 
441 
427 
414 

407 
407 
400 
388 
374 

362 
355 
355 
342 
355 

348 
342 
330 
336 
336 

830 
324 
318 
324 
324 

305 
287 
281 
281 
281 
281 

324 

2 

475 

3 

374 

4 

355 

A 

342 

6 

330 

7. 

324 

8 >... 

318 

9 

318 

10  

312 

11 

312 

12 



342 
312 
312 
275 

324 

13 

355 

14   

342 

15 

330 

1« 

330 

17 

32i 

18 

312 

19 

312 

20 

299 

21 

299 

22  

407 
407 
407 
407 

390 
374 
374 

299 

23 

299 

24 

299 

25 

293 

26  

330 

27 

448 

28 

38V 

29 

362 

30 

342 

31 

Note.— Discharge  estimated,  on  account  of  ice.  from  discharge  measurement,  weather  records,  and  observ 
er's  notes,  as  follows:  Dec.  9-25,  226  second-feet;  Dec.  26-31,  302  second-feet;  Jan.  1-16,  345  second-feet; 
Jan.  17-31,  265  second-feet;  Feb.  1-6, 407  second-feet;  Feb.  8-11,  342  second-feet;  Feb.  16-21,  336  second-feet. 
Discharge  Apr.  26-30  estimated  at  1,600  second-feet.  Discharge  interpolated,  because  of  lack  of  readings  on 
numerous  days  from  Oct.  1  to  Dec.  7  and  Feb.  23  to  Mar.  23. 

Monthly  discharge  of  Boise  River  near  Twin  Springs,  Idaho^  for  the  year  ending  Sept. 

SO,  1915. 


[Drainage  area,  830  square  miles.] 

Discharge  in  seoond-£eet. 

Run-ofl. 

Month. 

VftTJmnTn- 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October 

1,120 
515 
452 

451 
340 

548 

430 

277 

306 

365 

569 

1,460 

2,000 

1,570 

734 

356 

335 

0.660 
.518 
.334 
.369 
.440 
.686 
1.76 
2.41 
1.89 
.884 
.429 
.404 

0.76 
.58 
.39 
.43 
.46 
.79 
1.96 
2.78 
2.11 
1.02 
.49 
.45 

100 

too 

100 
100 
100 

KX) 
100 
00 
100 
100 

B, 

November    

B 

December 

C. 

January ..-^r.-T-^ -- 

c 

February !- 

%. 

Karch 

996 
2,080 
3,030 
2,570 
1,100 
518 
475 

312 
779 
1,160 
968 
448 
281 
293 

Xprll      

A 

Ifay 

A. 

June....*. 

A 

Hily 

A 

Au^st 

A 

flBPtAm  ber,  ^ 

A 

The  year 

3.030 

747 

.900 

12.22 

541,000 

' 

NoTS.— flat  footnote  to  table  of  daily  discharge. 
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BOISB  BIVEB  AT  DOWLIVCPS  BABOH,  BBAB  ABBOWBOCK,  IBAHO. 

Location. — In  sec.  15,  T.  3  N.,  R.  4  E.,  at  Dowling  station  on  Boise  and  Arrowrock 
Kailroad,  Elmore  County,  three-fourths  mile  above  Moore  Creek,  2  miles  below 
Highland  power  dam,  and  4  miles  below  Arrowrock. 

Drainage  area. — 2,230  square  miles  (measured  on  topographic  maps). 

Records  available. — March  13,  1911,  to  September  30,  1915. 

Gage. — Friez  water-stage  recorder  on  left  bank;  installed  March  19,  1915,  to  r^lace 
an  inclined  staff  set  to  same  datimi  and  at  practically  the  same  site. 

Discharge  mbasuremenhb. — ^Made  from  cable  50  feet  below  gage. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders.  One  chiuinel  at  all 
stages.    Control  subject  to  slight  changes. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  4.85  feet  at  8  a.  m. 
April  20  (discharge,  3,340  second-feet);  minimum  stage  recorded,  2.08  feet  at 
6  p.  m.  May  13  (discharge,  307  second-feet.) 

1911-1915:  Maximimi  stage  recorded  8.7  feet  June  13,  1911  (dischaige,  15,100 
second-feet);  minimum  stage  recorded  May  13,  1915. 

Winter  flow.— Stage-dischaige  relation  at  times  seriously  affected  by  ice;  flow 
estimated  from  dischaige  measurements,  observer's  notes,  and  weather  records. 

Diversions. — ^No  diversions  of  importance  above  the  station  and  none  between  it 
and  next  station  below. 

Regulation. — On  and  tdt&t  February  21,  1915,  flow  was  regulated  at  Arrowrock 
dam,  4  miles  upstream.  Storage  capacity  of  Arrowrock  reservoir  is  about  280,000 
acre-feet.  Water  is  stored  during  the  winter  and  spring  and  released  during  the 
irrigation  season. 

Accuracy. — Stage-dischaige  relation  changed  slightly  during  the  winter  of  1914-15; 
affected  by  ice  December  14  to  February  18.  Two  well-defined  rating  curves 
used,  one  applicable  October  1  to  December  13,  the  other  February  19  to  Septem- 
ber 30.  Staff  gage  read  daily  throughout  the  year.  Mean  daily  gage  heights 
after  March  19  obtained  by  inspecting  recorder  graph.  Daily  dischaige  asc^- 
tained  by  applying,  mean  daily  gage  heights  to  rating  table.  Records  excellent 
for  open-water  season,  good  for  December  and  February,  and  fBxr  for  January. 

Cooperation. — ^A  large  number  of  current-meter  measurements  made  by  employees 
of  the  United  States  Reclamation  Service  and  of  the  Idaho  State  engineer  have 
been  furnished  to  the  Survey. 
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Diaduarge  measurements  of  Boise  River  at  Dowling's  ranch,  near  Arrowrock,  Idaho,  during 
the  year  ending  Sept.  SO,  1915. 


Date. 

Made  by- 

hei^l 

Dis- 
charge. 

Date. 

Made  by- 

Oace 
hei^t. 

Dls- 
onarge. 

Jan.   10 

A.  W.  Harrington 

A.C.  Price* 

Feet. 

a3.25 
3.18 

a  2. 51 
2.47 
2.27 
2.21 
3.39 
3.81 
3.92 
4.22 
4.14 
4.43 
4.82 
4.60 
4.16 
4.01 
2.87 
3.67 
4.54 
4.39 
3.96 
4.00 
3.93 
3.96 
3.94 
3.92 
3.97 
3.87 
3.77 
3.84 
3.84 

1,000 
485 
491 
400 
364 
1,190 
1,770 
1830 
2,330 
2,220 
2,520 
3,290 
2,780 
2,160 
1,960 
735 
1,400 
2,830 
2,690 
1,920 
1,990 
1,830 
1,900 
1,840 
1,820 
1,860 
1,760 
1,630 
1,730 
1,730 

Aug.  12 

16 

18 

19 

20 

21 

26 

27 

30 

31 

Sept.    1 

2 

3 

7 

8 

9 

10 

13 

14 

,       15 

'       16 

16 

17 

20 

21 

22 

23 

24 

27 

28 

29 

R   T  T.j^Hne ,, 

3.90 
3.85 
3.85 
3.88 
3.88 
3.96 
8.75 
8.74 
3.65 
3.63 
3.60 
3.59 
3.65 
3.52 
8.48 
3.46 
3.36 
3.30 
3.26 
3.20 
3.24 
3.27 
3.28 
3.27 
3.24 
3.26 
3.20 
3.16 
3.27 
3.35 
3.28 

Ste.-ft. 
1,810 

Feb.  20 

do 

do 

1,670 
1,730 
1  760 
1,770 
1,800 
1,610 
1  600 
1,460 
1440 
1,410 
1,400 
1  600 
1,340 
1  360 
1,320 
1,140 
1,130 

24 

Purtonand  Price 

do. 

25 

do 

0.  C.Baldwin 

26 

Baldwin  and  Price*... 
Q.  C.  Baldwin 

27 

E.T.  Lakin «.... 

Mar.  21 

26 

Ap.    7 

9 
17 
24 
29 
May    4 

15 
25 

A.  W.  Harrington.:.... 

PaulftandElfordft 

G.C.Baldwin 

Steward  ft  and  Price  ft.. 

PriceftandElfordft.... 

do 

do 

do 

Steward  ft  and  Price  ft. . 

A.W.Harrington 

HarriuRiton  and  Price  ft . 

A.C.  Prioeft 

do .:. ... 

do 

Lakin  «  and  McConnel  c. 

W.  N.  McConnel  e 

do 

do 

do 

Price  ft  and  McConnel  e. 

W.  N.  McConnel  « 

do 

drf. 

do 

do 

Price  ft  and  Steward  ft. . 

W.  N.  McConnel  « 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

July  10 
13 
22 
24 

1?:  T  T^^^iTi  c-    ,    .  . 

1,090 
1,030 
1,060 
1,070 

do 

do 

A.C.  Prlceft 

30 

E.T.  Lalcine 

1,120 

Aug.     1 
2 
3 
4 
5 
6 
9 
10 

do 

do 

do 

do 

do 

do 

do 

do 

1,070 
1,060 
1,100 
1,010 
978 
1,100 
1,190 
1,110 

-  -^„  ge  relation  affected  by  ice. 

ft  Employee  of  united  States  Reclamation  Service. 


t  Employee  of  Idaho' State  engineer. 


Daily  discharge^  in  second-feet,  of  Boise  River  at  Dowling*s  ranch,  near  Arrowrock,  Idaho, 
for  the  year  ending  Sept.  SO,  1916. 


Day. 


Oct.     Nov.     Dec.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept. 


1 
2 
3 

4 
5 

6. 

7 

a 

9, 
10 

11. 

12 
13 

14 
15 

16 
17 

39 

21 
22 
SB 

ai. 
as 

2ft 
2T 
21 
21 
31 
31 


800 
842 
1,020 
971 
927 

883 

883 
883 


971 
971 
927 
8^ 

842 

842 

8S3 

1,160 

1,210 

1,260 

1,260 

1,160 

1,110 

1,060 

1,060 

1,060 

1.060 

1,020 

971 

971 

971 


971 

723 

971 

761 

971 

800 

927 

971 

927 

883 

883 

800 

883 

722 

842 

686 

842 

581 

883 

581 

883 

581 

883 

649 

927 

649 

883 

80<) 

800 

761 

761 

649 

975 

722 

975 

800 

772 

800 

810 

800 

738 

842 

511 

842 

484 

800 

405 

800 

.358 

800 

315 

800 

80<J 

405 

484 
670 
890 
810 

772 
736 
700 
700 
810 

849 
849 
890 
931 
975 

1,0^ 
1,070 
1,210 
1,270 
1,210 

1,190 
1,310 
1,490 
1,550 
1,640 

1,670 
1,670 
1,670 
1,650 
1,590 
1,540 


1,740 
1,800 
1,800 
1,870 
1,870 

1,740 
1,800 
1,940 
2,160 
2,230 

2,230 
2,310 
2,310 
2,380 
2.460 

2,460 
2,630 
2,800 
3,060 
3,240 

3,240 
3,240 
3,240 
3,240 
3,240 

3,240 

3,:m 

3,060 
2,880 
2,460 


2,160 
2,080 
2,080 
2,080 
2,160 

2,010 
1,940 
2,010 
2,080 
1,800 

1,560 

1,430 

765 

546 

736 

841 

040 

1,030 

1,120 

1,190 

1,240 
1,280 
1,310 
1,340 
1,390 

1,410 
1,440 
1,470 
1.490 
1,510 
1,540 


1,670 
1.940 
2,080 
2,230 
2,380 

2,  no 

2,880 
2,880 
3,060 
3,060 

3,060 
3,060 
3,060 
2,800 
2,630 

2,880 
3,060 
3,150 
3,150 
3,240 

3,240 
3,150 
3,150 
3,150 
3,150 

3,240 
3,150 
3,060 
3,060 
3,060 


2,970 
2,970 
2,970 
2,970 
2,970 

2,880 
2,880 
2,880 
2,800 
2,800 

2,800 
2,630 
2,540 
2,540 
2,460 

2,310 
2,080 
1,940 
1,940 
1,940 

1,870 
1,870 
1,940 
1,940 
2,010 

2,010 
1,940 
1,870 
1,870 
1,870 
1,870 


1,870 
1,870 
1,870 
1,800 
1,670 

1,650 

i.aw 

1,670 
1,740 
1,740 

1,740 
1,900 
1,800 
1,740 
1,800 

1,740 
1,740 
1,740 
1,710 
1,800 

1,800 
1,740 
1,740 
1,740 
1,670 

1,640 
1,590 
1,500 
1,530 
1,190 
1,480 


1,470 
1,440 
1,470 
1,450 
1,350 

1,330 
1,350 
1,340 
1,290 
1,220 

1,170 
1,160 
1,130 
1,060 
1,060 

1,070 
1,090 
1,080 
1,060 
1,070 

1,070 
1,060 
1,050 
1,050 
1,050 

1.010 
1,060 
1,140 
1,130 
1,080 


Note.— nivharee  estimated  on  account  of  ice  from  discharge  measurements,  weather  records,  and  ob- 
server's notes  as  follows:  Dec.  14-23, 495  second-feet;  Dec.  2i^i,  681  seoond-feet;  Jan.  1-17, 733  seoond-iieet; 
Jin.  18-31, 615  seoond-feet;  Feb.  1-18, 867  second-feet. 
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Monthly  discharge  of  Boise  River  at  Dowling's  ranch,  near  Arrowroek,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


iiftxfTnT!m    liinimtun.     Mean. 


Rtm-off 
(total  in 
acre-iDet). 


Acea- 
lacy. 


October — 
November.. 
December.. 
January.... 
February... 

March 

April 

May 

June 

July 

August 

September.. 


1,200 
»71 
971 


MO 

649 


975 
1,670 
3,240 
3,160 
3,240 
2,970 
1,870 
1.470 


315 
AGS 
1,740 
546 
1,670 
1,578 
1,480 
1,010 


(MS 

S42 

63S 

680 

7S4 

1.100 

2.530 

1,4« 

2,8S0 

2,370 

1,710 

1,1W 


60,800 
50.100 
39,200 
41.800 
43,  VO 
67,600 
151,000 
91,000 
171,000 
146.000 
105,000 
70,200 


The  year. 


3,240 


315 


1.430 


l.OfO.OOO 


NOTi.»See  footnote  to  table  of  daily  discharge. 

BOISE  BIVEB  BEAR  HXOHLAKD,  IDAHO. 

Location.— In  sec.  32,  T.  3  N.,  R.  4  E.,  Ada  County,  one-fourth  mile  above  Smytheli 
ranch,  half  a  mile  below  Kirks,  the  nearest  station  on  the  Boise  &  Arrowrodc 
Railroad,  2  miles  below  Moore  Greek,  and  about  3  miles  southwest  of  the  old 
Highland  post  office. 

Drainage  area. — ^2,650  square  miles  (measufed  on  topographic  maps). 

Records  available.— December  15,  1894,  to  October  31,  1904,  at  the  old  station 
near  Boise,  8  miles  downstream;  March  18,  1905,  to  August  24,  1915.  at  the  sta- 
tion herein  described;  August  25  to  September  30,  1915,  at  anew  site,  1)  milee 
upstream. 

Gaob.— Friez  water-stage  recorder  installed  on  left  bank  March  21,  1915,  and  used 
until  August  24.  August  25  to  September  30,  1915,  vertical  staff  installed  on 
left  bank  about  1}  miles  farther  upstream  and  at  a  different  datum.  March  18 
to  July  31, 1905.  a  temporary  gage  on  right  bank  below  Smythe's  house;  August  1, 
1905,  to  November  21,  1909,  sloping  gage  at  different  datum  on  right  bank  about 
one-fourth  mile  above  Smythe's  house;  November  22,  1909,  to  March  20,  1915, 
vertical  and  inclined  sta^  on  left  bank  about  50  feet  tother  upstream  and  read- 
ing the  same  at  low  stages  as  the  one  across  the  river  at  the  same  datum  but  50 
feet  below  the  water-stage  recorder.    Edgar  Kirk,  observer. 

Discharge  measurements.— Made  from  a  cable  about  50  feet  above  the  Friez  gage. 

Channel  and  control. — Bed  of  stream  composed  of  sand,  gravel,  and  boulders.  Con- 
trol shifts  frequently,  owing  to  deposition  or  washing  out  of  tailings  from  placer 
mines  above.    One  channel  at  all  stages. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  7.54  feet  at  3 
a.  m.  June  26;  maximum  discharge  recorded  during  year,  3,650  second-feet  at 
11  a.  m.  April  20,  at  gage  height  7.16  feet.  Minimum  discharge  463  second-feet 
December  17  and  21  (gage  height  3.2  and  3.3;  ice  present);  minimum  stage  re- 
corded, 3.01  feet  at  9  a.  m.  February  28. 

1905-1915:  Maximum  stage  recorded,  13.7  feet  April  15, 1907  (discharge,  17,000 
second-feet);  minimum  stage  recorded,  2.7  feet  December  10  and  11,  1905  (dis- 
charge, 450  second-feet). 

A  maximum  dischaige  of  40,100  second-feet  occurred  June  14, 1896,  at  the  old 
station  near  Boise. 
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WiNTBB  FLOW. — Stage-dlscharge  relation  at  timee  seriously  affected  by  ice;  flow 
estimated  from  discharge  measurements,  observer's  notes,  and  weather  records. 

DivEBSiONS. — ^No  important  diversions  above  the  station.  The  New  York  canal  of 
the  Boise  project,  United  States  Keclamation  Service,  diverts  about  6  miles 
below  and  has  a  maximum  capacity  of  about  2,500  second-feet.  Below  this  a 
number  of  smaller  canals  divert  from  the  river,  their  total  maximum  capacity 
amounting  to  about  2,500  second-feet. 

Regulation. — Flow  since  February  21,  1915,  regulated  at  Arrowrock  dam,  about  6 
miles  above. 

Accuracy. — Stage-discharge  relation  not  permanent,  changes  being  weH  defined  by 
numerous  dischaige  measurements.  Affected  by  ice  December  15  to  about 
February  10.  Several  well-defined  rating  curves  used.  Mean  daily  gage  heights 
March  21  to  August  24  obtained  by  inspecting  recorder  graph.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  heights  to  rating  tables  or  by  shifting- 
control  method.    Open-water  records  good;  winter  records  fair. 

Cooperation. — Numerous  discharge  measurements  made  by  employees  of  the  Upited 
States  Reclamation  Service  and  of  the  Idaho  State  engineer. 

Discharge  meatwrements  cf  Boise  River  near  Highland,  Idaho^  dwring  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

heigLl 

Dis- 
charge. 

Date. 

Hade  by- 

taei^V 

Db- 
charge. 

Oct.     1 

Purton  and  Price 

L.  W.  Roush 

Ftet. 
3.93 
a  4. 09 
a4.30 
3.48 
•3.53 
3.26 
3.1fi 

\}\ 

4.78 
6.43 
A.  64 
6.09 
6.54 
7.10 
6.77 
6.09 
5.89 
4.96 
6.08 
5.81 
6.45 
7.30 
7.24 

925 
1,110 
707 
696 
584 
561 
1,130 
817 

ao 
«o 

30 
i70 
130 
190 
150 
120 
50 
70 
80 
100 
190 

go 

SO 

June  26 
30 

July  3 
8 
9 
10 
11 
13 
14 
17 
18 
19 
20 
20 
21 
22 
24 
26 
27 
28 
29 
30 

Aug.  20 

A.C.  Price 

Feet. 
7.54 
7.28 
7.21 
7.15 
7.16 
7.12 
7.08 
6.80 
6.77 
6.28 
6.24 
6.23 
6.20 
6.19 
6.16 
6.14 
6.19 
6.30 
6.13 
6.10 
6.06 
6.08 
5.77 

See.'ft. 
3,380 
3,130 
3,070 

Jan.     9 

do 

do 

Lakinand  Price 

Feb.  20 

A.C.  Price 

24 
25 

Purtonand  Price 

do 

Baldwin  and  Price 

Price  and  Steward 

D.J.Paul 

3,080 
3,140 
^    3,060 
3,010 
2,730 

26 

27 

Ma**     4 

do...* 

do 

do 

do 

g 

do 

2,720 
2,260 
2,150 
2,070 
2,070 

21 
25 

A.  W.  Harrinjfton 

Paul  and  Elford 

O.C.  Baldwin 

A.W.Harrington 

R.  T   T^^kfn. 

Apr.    7 

do 

do 

Steward  and  Price 

A.W.Harrington 

Price  and  Elford 

.do 

17 
24 

Price  and  Lakin 

R.  T.  T^Hn 

2,000 
2,020 
1,990 
2,010 
2,100 

29 

do 

li.y    4 

Steward  and  Price 

A.W.Harrington 

Price  and  Tallman 

A.W.Harrington 

A.C.Price 

Price  and  Steward 

R,T   TaUt) 

14 

15 

do 

.  ...do 

1,990 
1,960 
1,990 
1,930 
1.760 

25 

do 

do 

O.C.Baldwin 

June    4 
11 

Price  and  Tallman 

G.C.Baldwin 

16 

A.C.Price 

a  Stage-discharge  relation  affected  by  ice. 

Note.— Price,  Paul,  Steward,  and  Elford  were  employees  of  the  United  States  Reclamation  Sarvioe; 
Tallman  and  LaUn  of  the  Idaho  State  engineer. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge^  in  second-feet,  of  Boise  River  near  Highland,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

898 

961 

1,170 

1,100 

1,030 

1,030 
1,030 
1,030 
1,030 
1,030 

1,100 
1,030 
1,030 
1,030 
961 

961 

961 

1,170 

1,410 

1,330 

1,410 
1,410 
1,330 
1,250 
1,250 

1,170 
1,170 
1,170 
1,100 
1,100 
1,170 

1,170 
1,100 
1,100 
1,100 
1,100 

1,100 
1,030 
1,030 
1,030 
961 

961 
961 

i,(m 

1,030 
961 

788 
839 
898 
731 
839 

839 
839 
961 
1,030 
961 

961 
898 
961 
1,030 
961 

898 

783 

808 

1,100 

1,030 

961 
783 
731 
683 
638 

783 
961 
731 
638 

651 

651 

746 

1,120 

'980 

980 
980 
856 
856 
916 

1,050 

2,060 
2,110 
2,150 
2  230 
2,220 

2,050 
2,080 
2,170 
2,410 
2,560 

2.540 

2,390 
2,350 
2,380 
2,400 
2,400 

2,230 
2,200 
2,230 
2,360 
2,220 

1,940 
1,870 
1,700 
1,460 
1,490 

1,480 
1,640 
1,910 
2,150 
2,070 

2,010 
1,990 
1,970 
2,060 
1,990 

1,970 
1.950 

2,120 
2,420 
2,450 
2,550 
2,770 

,3,140 
3,390 
3,260 
3,  ,500 
3,500 

3,490 
3,460 
3,440 
3,150 
3,000 

3,230 
3,450 
3,430 
3,530 
3,500 

3,480 
3,450 
3,280 
3,260 
3,230 

3,340 
3,220 
3,240 
3,140 
3,170 

3,170 
3,170 
3,040 
3,060 
3,090 

3.100 
3,130 
3,150 
3,030 
3,030 

3,030 

2,020 
1,980 
1,980 
1,890 
1,760 

1,710 
1,720 
1,770 
1,820 
1,780 

1.740 

1,440 

2 

1,440 

3 

1,540 

4 

1  530 

5 

1,400 

A 

1,M0 

7 

1,440 

8 

1.340 

9 

1,290 

10..* 

1,200 

11 

*"898* 

1,030 
898 

1,050 

'980 

980 

856 

746 

856 
980 

1,180 

12 

1,120  1  2:570 

2,820,  1,806 
2,730     1-WO 

1,170 

13 

1,120 
1,190 
1,190 

1,270 
1,3,50 
1,350 
1,610 
1,610 

1,540 
1,660 
1,880 
2,010 
2,110 

2,100 
2,030 
2,020 
2,110 
1,990 
1,980 

2,720 
2,820 
2,790 

2,720 
3,000 
3,100 
3,340 
3,670 

3,540 
3,520 
3,490 
3,480 
3,480 

3,480 
3,480 

1,150 

14 

2,730 
2,620 

2,500 
2,220 
2,120 
2,120 
2,060 

2,010 
2,010 
2,010 

1,800 
1,800 

1,810 
1,810 
1,780 
1,780 
1,790 

1,060 

15 

1,100 

16 

1,150 

17 

1,150 

18 

l.UO 

19 

1,130 

20 

1,100 
1,100 

21 

1,120 

1,120 

1,050 

651 

697 

609 
570 
501 

22 



1,100 

23 

1,060 

24 

2.060  ' 

2,120  '  1,740 

2,170     1,690 
2,060     1,640 
1,960     1.640 

1,030 

25 

1,030 
1,040 

26 

27..... 

1,150 

28 

3,220  !  1.930 

1,300 

29 

3,090 
2,700 

2,010 
1,990 
1980 

1,910 
1,910 
2,020 

1,640 
1,640 
1,540 

1,150 

30 

1,100 

31 

Note.— Discharge  estimated,  on  account  of  ice,  from  weather  records,  obserrer's  notes,  and  discharge 
measurements  as  follows:  Dec.  15-23, 532  seoond-fcet;  Dec.  24-31,  774  second-feet;  Jan.  1-14, 886seoood-leet: 
Jan.  18-31,  726  second-feet;  Feb.  1-5,  992  second-feet;  Feb.  6-10, 1.040  second-feet;  Feb.  18-20, 1,090  aecotkl- 
feet.  Discharge.  Aug.  21-24,  estimated  at  1,770  second-feet.  Discharge  interpolated  on  various  dayi 
between  Aug.  25  and  Sept.  30. 

Monthly  (Hscharge  of  Boise  River  near  Highland,  Idaho,  for  the  year  ending  Sept.  SO.  1915. 


Month. 

Discharge  in  socond-fcet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October ••- 

1,410 
1,170 
1,100 
1,030 
1,120 
2,110 
3,570 
2,400 
3,530 
3,170 
2,020 
i;540 

898 
731 

1,120 

973 

729 

819 

936 

1,390 

3,820 

3  020 

3,190 

2,520 

1,770 

1,210 

68,900 

67,900 

44,800 

50,400 

52,000 

85,500 

168,000 

124,000 

190,000 

155,000 

109,000 

72,000 

A. 

November 

A. 

C. 

January    

C. 

Feb?Mary    ...... 

501 
651 
2,050 
1,460 
2.120 
1,910 
1,540 
1,020 

B. 

March  ..*. 

A. 

April       

A. 

mSv             

A. 

June 

A. 

July           

A. 

August 

A. 

September •-• 

A. 

The  year 

3,570 

1,630 

1,180,000 

Note.— See  footnote  to  table  of  daily  discharge. 
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OOTTOHWOOD  OBESK  VBAB  ARBOWBOOK.  IDAHO. 

Location.— In  sec.  35,  T.  4  N.,  R.  5  E.,  Boise  County,  200  feet  above  the  bridge  where 
the  Twin  Springs-Airowrock  road  crosses  the  creek  and  one-fourth  mile  north  of 
the  south  boundary  of  the  Boise  National  Forest;  IJ  miles  above  mouth  of  creek 
and  about  13  miles,  by  road,  from  Arrowrock. 

Draikaob  area. — 23  square  miles  (measured  on  topographic  maps). 

Records  available. — ^March  7,  1914,  to  September  30,  1915. 

Gaqe. — ^Vertical  staff  reading  from  0.0  to  3.0  feet,  spiked  to  a  large  Cottonwood  tree 
on  left  bank,  15  feet  from  road;  read  by  Mrs.  Eldora  Bedrock. 

DiscHARQB  MEASUREMENTS. — ^Mado  by  wadiug,  usually  at  a  section  about  100  feet 
above  the  gage. 

Channel  and  control. — Bed  consists  of  boulders  and  gra,vel  with  pockets  of  fine 
sand;  rough.  Control  shifts  during  high  stages.  No  weeds  grow  in  channel,  but 
backwater  from  drift  on  control  may  be  expected  at  times.  A  reinforced  concrete 
artificial  control  was  completed  about  15  feet  below  the  gage  October  24,  1915. 

Extremes  op  discharob. — Maximum  stage  during  year,  1.00  foot  at  8  a.  m.  May 
19  (discharge,  29  second-feet);  minimum  stage,  0.03  foot  August  12  to  15  (dis- 
charge, 0.4  second-foot). 

1914-15:  Maximum  stage  recorded,  1.95  feet  at  6  p.  m.  April  15,  1914  (discharge, 
108  second-feet);  minimum  stage  recorded  August  12-15,  1915. 

Winter  flow. — Observations  discontinued  December  13  to  February  28.  Stage- 
discharge  relation  apparently  not  affected  by  ice  during  period  of  record. 

Diversions. — No  known  diversions  above  gage.  One  small  ditch  diverts  water  at 
brush  dam  250  feet  below  gage. 

Rboulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  four  fairly  well-defined  rating 
curves  used  during  the  year.  Gage-height  record  inaccurate  at  times.  Daily 
discharge  ascertained  by  applying  daily  gage  heights  to  rating  table  or  by  shifting- 
control  method.    Records  fair. 

Cooperation. — Some  discharge  measurements  were  made  by  Engineers  of  the  United 
States  Reclamation  Service. 

Diicharge  meaturemtnU  of  Cottonwood  Creek  near  Arrowrock,  Idaho,  during  the  year 

ending  Sept,  SO,  1915. 


Date. 

Made  by— 

he^t. 

Dis- 
cbarge. 

Date. 

Made  by- 

helgS. 

Dis- 
charge. 

Jan.   12 
Mar.  24 
April  12 
Uky  26 
June  14 

A.  W.  HarringtoD 

do 

do 

W.  O.  Steward 

Feet. 
0.30 
.76 
.77 
.87 
.58 

Sec.-ft. 

4.1 
14.4 
13.6 
21.4 

9.6 

July  1 
15 
29 

Aug.  21 

Price  and  Elford 

Harrington  and  Price . . 
A.C.Price 

Feet. 

0.38 

.29 

.15 

.07 

3.2 
1.3 

Baldwin  and  Hoyt 

.6 

Steward  and  Price 

MOTB.— Steward,  Piioe,  and  EUord  were  employees  oi  the  United  States  Reclamation  Servioe. 
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BUKPAOE  WATEB  SUPPLY,  1915,  PABT  XH — ^B. 


Daily  discharge,  in  seoond-feetf  of  CoUontoood  Creek  near  Arrovrroek,  Idaho,  for  the  i 

ending  Sept.  SO,  191S, 


Day. 

Oct. 

Nor. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.2 
3.0 
4.4 
3.7 
3.1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.6 

2.6 
2.6 
3.0 
3.1 
3.1 

3.3 
3.5 
3.3 
3.3 
3.0 

3.1 
3.3 
3.5 
3.5 
3.5 
3.5 

3.5 
3.9 
3.9 

4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
3.9 
3.9 
3.7 
3.7 

3.5 
3.5 
3.5 
3.3 
3.3 

3.3 
3.3 

13 

12 
14 
14 
14 
18 

14 
14 
13 
13 
13 

13 
13 
18 
16 
14 

15 
14 
14 
14 
14 

14 
13 
12 
12 
12 

11 
11 
11 
11 
13 

13 
13 
12 
11 
11 

11 
11 
10 
11 
14 

14 
15 
17 
23 
22 

21 
22 
27 
28 
27 

25 
23 
24 
25 
23 

21 
19 
20 
20 
17 
16 

18 
16 
16 
15 
14 

13 
12 
12 
11 
10 

10 

12 

11 
9.9 
&2 

8.2 
7.6 
7.6 
7.9 
7.6 

7.6 
6.6 
5.9 
5.4 
5.9 

5.7 
5.7 
5.2 
5.4 
5.2 

5.0 
4.1 
3.7 
4.1 
3.7 

4.4 
5.9 
4.4 
5.0 
4.1 

4.1 
3.7 
3.5 
8.3 
3.2 

3.0 
2.7 
2.7 
2.4 
2.4 

XI 
2.1 
1.8 
1.8 
1.6 

1.3 
1.0 
1.0 
1.1 
1.2 
2.1 

Zl 
1.7 
L5 
1.2 
1.2 

1.2 
LI 

L2 

LO 

2 

L6 

3 

L4 

4 

L2 

5 

L-a 

6 

LO 

7 

.8 

8 

.8 

• 

LO 

10 

LO 

11 

L4 

12 

X4 

13 

8.7 

14 

8.0 

15 

L8 

16 

L6 

17 

L5 

18 

L4 

19 

L4 

20 

L4 

21 

L) 

22 

LS 

23 

L) 

24 

L6 

25 

L6 

26 

L8 

27           .     . 

L8 

28 

L8 

29 

L8 

30 

L8 

31 

Note.— No  record  obtained  Doc.  13  to  Feb.  28. 

Monthly  dxMcharge  of  Cottonwood  Creek  near  Arrowrock,  Idaho,  for  the  year  ending  Sepl, 

SO,  1915. 

fDrainage  area,  IS'Square  miles.) 


Discharge  In  seoond-fioet. 

Run<ofl. 

Month. 

Un-rttm^m, 

SunimuD. 

Mean. 

Per 
square 
mile. 

Depth  In 

Inches  on 

drainage 

area. 

Total  in 
acre-iset. 

Aoeo- 

racy. 

October 

4.4 

4.2 
4.0 

16 

18 

28 

18 
5.9 
2.1 
3.7 

2.2 
3.5 
3.3 
6.4 

11 

10 
5.2 
LO 
.5 
.8 

3.14 
4.02 
3.58 
9.55 

13.3 

18.3 
9.52 
2.98 
a  813 
L56 

a  137 
.175 
.156 
.415 
.578 
.796 
.414 
.130 
.035 
.068 

a  158 
.195 
.070 
.478 
.645 
.918 
.462 
.150 
.040 
.076 

1«3 

230 
85.2 

587 

791 
1,130 

566 

18S 
50.0 
92.8 

a 

November 

c. 

December  1-12 

D. 

March 

c. 

Aoril 

c. 

MSy.::::::::;::::;:;;:::;:: 

B. 

June 

B. 

July 

C 

August 

D. 

September. 

D. 
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SOTTTH  FOBK  OF  BOI8B  BIVEB  NBAB  LEBOZ,  IDAHO. 

Location. — In  sec.  24,  T.  2  N.,  R.  6  E.,  in  the  canyon  at  R.  S.  Sandlin's  ranch,  1 
mile  above  mouth  of  Smith  Creek,  4  miles  above  flow  line  of  Arrowrock  reservoir, 
14  miles  abore  mouth  of  South  Fork,  and  18  miles  above  Arrowrock  dam.  The 
station  is  about  7  miles  south  of  Lenox  post  office,  Elmore  County,  and  it  was 
originally  described  as  "near  Prairie,"  Idaho. 

Drainage  area. — 1,090  square  miles  (measured  on  topographic  maps). 

Records  availablb.— March  24,  1911,  to  September  30,  1915. 

Gaoe. — F^ez  water-stage  recorder  on  right  bank;  installed  April  11,  1915,  at  the 
same  datum  as  the  original  inclined  gage  but  abbut  25  feet  downstream.  Ob- 
server, R.  S.  Sandlin. 

Discharge  measurements. — ^Made  by  wading  or  from  a  cable  100  feet  upstream 
from  gage. 

Channel  and  control. — Bed  consists  of  mud  and  gravel,  one  channel  at  all  stages. 
The  control  consiste  of  rock  and  coarser  material  and  is  practically  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  5.20  feet  at  10 
p.  m.  May  18  (dischaige,  2,100  second-feet);  minimum  stage  recorded,  2.04  feet 
at  10  a.  m.  August  31  (dischaige,  266  second-feet). 

1911-1915:  Maximum  stage  recorded,  8.4  feet  June  13,  1911  (dischaige,  6,420 
second-feet);  minimum  stage  recorded  August  31,  1915. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  for  short  periods 
only. 

Diversions. — None  of  imx>ortance  either  above  or  below  gage. 

Regulation  . — None. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  Decem- 
ber 15  to  January  29.  Rating  curve  well  defined.  Mean  daily  gage  heights 
obtained  by  inspecting  recorder  graph.  Daily  discharge  ascertained  by  apply- 
ing mean  daily  gage  heights  to  rating  table,  except  for  period  during  which 
stage-dischaige  relation  was  affected  by  ice.  Records  for  April  to  September 
excellent,  for  other  months  fair. 

Cooperation. — Occasional  discharge  measurements  are  made  by  employees  of  the 
United  States  Reclamation  Service. 

Discharge  meagurements  of  South  Fork  of  Boise  River  near  Lenox^  Idaho,  during  the  year 

ending  Sept.  SO,  1916. 


Date. 

Hade  by- 

hei^t. 

Dis- 
cbarge. 

Date. 

Made  by- 

i^t. 

Dis- 
charge. 

Jan.    U 
Apr.    7 

A.  W.  Harrington 

do 

do 

St^ard  aod  Price 

a7c.  Price 

Feet 
•  2.51 
4.08 
4.00 
4.15 
4.51 
3.88 

1,160 
1,120 
1,240 
1,440 
1,100 

July  2 
16 
30 

Aug.  13 
22 

Price  and  El  ford 

Harrington  and  Price. . 
A.  C.ftloe. 

Fe^t. 
3.28 
2.91 
2.44 
2.22 
2.14 

617 
334 

Kay    0 

27 

do 

O.C.Baldwin 

268 
250 

June  15 

Steward  and  Price 

•  StageHllsoharge  relation  affected  by  ice. 
Kon.— fitewaid,  Price,  and  Elford  were  employees  ot  the  United  States  Beclamation  Servioa. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge ^  in  second-feet ^  of  SoiUh  Fork  of  Boise  River  near  Lenox,  Idaho,  for  the 

year  ending  Sept.  SOy  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

s^ 

1 ^ 

2 

391 
430 
460 
469 
429 

429 
429 
429 
429 
429 

429 
449 
430 
410 
400 

391 
391 
486 
580 
568 

557 
546 
534 
512 
512 

469 
512 
490 
469 
469 
469 

469 
469 
460 
469 
460 

449 
449 
429 
429 
449 

410 
429 
469 
449 
418 

386 
355 
338 
322 
322 

307 
322 
338 
355 
391 

391 
391 
391 
382 
373 

355 
355 
391 
429 
391 

373 
355 
322 
322 
307 

322 
322 
322 
307 



416 
429 
420 
410 
307 

385 
373 
401 
429 
410 

391 
373 
355 
346 

338 

364 
301 
410 
429 
429 

429 
410 
391 
391 
391 

391 
391 
301 

391 
391 
391 
301 
301 

301 
301 
391 
391 
410 

429 
449 
460 
460 
469 

490 
512 
534 
557 
604 

m 

704 

"   816 

928 

809 

869 
812 
869 
1,190 
1,120 
928 

869 

928 

1,050 

1,190 

1,120 

1,120 
•1,190 
1,120 
1,120 
1,120 

1,190 
1,260 
1  400 
1,480 
1,400 

1,480 
1,640 
1,640 
1,640 
1,600 

1,730 
1,690 
1,600 
1,400 
1,330 

1,290 
1,290 
1,370 
1,520 
1,820 

1,770 
1,600 
1,440 
1,370 
1,290 

1.220 
1,150 
1,120 
1,150 
1,290 

1,480 
1,530 
1,820 
1,010 
1,860 

1,770 
1,770 
2,000 

2,  aw 

1,860 

1,820 
1,780 
1,600 
1,730 
1,640 

1,,%0 
1,480 
1,520 
1,640 
1,640 
1,690 

1,860 
1.010 
1,730 
1,560 
1,440 

1,440 
1,440 
1,480 
1,520 
1,480 

1,400 
1,330 
1,286 
1,120 
1,050 

1,050 
1,080 

i.oeo 

1,080 
1,050 

1,060 
980 
980 
080 
960 

969 
898 

812 
770 
752 

736 
715 
704 
604 
673 

736 
730 
736 
684 
704 

638 
505 
576 
580 
534 

516 
482 
478 
465 
445 

435 

410 
305 
387 
360 

350 
345 
338 

333 
832 
335 

373 
366 

3^ 
310 
310 

304 
304 
202 
284 
278 

275 
272 
270 
267 
264 

282 
249 
344 
230 
239 

242 
342 
239 
246 
263 

264 
240 
243 
235 
230 
230 

W 

307 

3                     

VI 

4 

296 

6 : 

281 

6.. 

272 

7 

2S2 

8 

aS4 

0 

254 

10 

256 

11 

256 

12 

2B2 

13 

2B4 

14 

292 

15 

2M 

16 

2S1 

17 

2TS 

18 

270 

19 

362 

20 

2» 

21 

39 

22 

3S6 

23 

3S6 

24 

2S0 

25 

279 

26 

27S 

27 

335 

28 

325 

29 

307 

30 

295 

31 

Note.— Discbarge  estimated,  because  of  ice,  from  discharge  measurement,  weather  records,  and  ob- 
server's notes  as  follows:  Dec.  15-24,  268  second-feet;  Dec.  25-31,  330  seoond-feet;  Jan.  1-15,  338  seoond-feet; 
Jan.  16-26,  270  seoond-feet;  Jan.  27-20,  345  seoond-feet.  Discharge  interpolated  on  numerous  days  from 
Oct.  1  to  Mar.  23. 

Monthly  discharge  of  South  Fork  of  Boise  Eiver  near  Lenox,  Idaho^  for  the  year  ending 

Sept.  SO,  1915. 

[Drainage  area,  1,000  square  miles.] 


Month. 


October..., 
November. . 
December.. 
January...- 
February. . . 

March 

April 

May 

June 

July 

August 

September. 

The  year... 


Discharge  in  seoond-feet. 


Maximum. 


560 
469 
429 


429 

1,190 

1,820 

2,050 

1,010 

736 

373 

335 


2,050 


Minimum. 


301 
307 


338 


1,120 
752 
332 
230 
237 


Mean. 


465 

403 

318 

322 

396 

601 

1,360 

1,600 

1,220 

531 

272 

276 


647 


Per 
sqtiare 
mile. 


0.427 
.370 
.292 
.295 
.363 
.551 
1.35 
1.47 
1.12 
.487 
.250 
.253 


£04 


Run-ofl. 


Depth  in 

inches  on 

drainage 

area. 


0.40 
.41 
.34 
.34 
.38 
.64 
1.40 
1.70 
1.25 
.56 
.20 
.28 


8.08 


Total  in 
acre-feet. 


28,600 
24,000 
10,600 
10,800 
22,000 
37,000 
80,000 
08,400 
73,600 
33,600 
16,700 
16,400 


400,000 


Acco- 
racy. 


B. 
B. 
C. 
C. 
B. 
B. 
A. 
A. 
A. 
A. 


NoTX.— See  footnote  to  table  of  daily  dischaiia. 
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MOOBX  CREEK  NEAR  AKBOWBOCK,  IDAHO. 

Location. — In  sec.  21,  T.  3  N.,  R.  4  E.,  Boise  County,  one-fourth  mile  above  high- 
way bridge  on  Boise-Arrowrock  road,  half  a  mile  above  moutii,  and  about  5  miles 
southwest  of  Arrowrock.^ 

Drainage  area. — 426  square  miles  (measured  on  topographic  maps). 

Records  available. — October  1,  1914,  to  September  30,  1915  (discharge  measure- 
ments only). 

Gage. — Graduations  to  feet  and  tenths  chiseled  on  the  face  of  a  rock  ledge  on  the  left 
bank  of  the  stream  and  marked  with  white  paint. 

Discharge  measxtrbments. — ^Made  by  wading  near  gage  or  from  highway  bridge 
one-fourth  mile  below. 

Channel  and  control. — Bed  consists  of  boulders,  cobbles  and  sand.  Control  shifts 
frequently  owing  to  deposition  of  sand  in  low  stages  and  cutting  out  in  high  stages. 
Stream  usually  carries  much  sand  and  silt  as  a  result  of  placer  operations  in  Boise 
Basin.    One  channel  at  all  stages. 

Winter  flow. — Stage-dischai^  relation  ordinarily  not  seriously  affected  by  ice. 
Effect  of  ice  presumably  diminished  by  the  proximity  of  a  group  of  hot  springs 
just  above  station. 

Diversions. — No  important  diversions  above  station. 

Regulation  . — None. 

Cooperation. — Discharge  measurements  made  during  year  by  employees  of  United 
States  Reclamation  Service. 

Discharge  measuremenU  of  Moore  Creek  near  Arrowrock,  Idaho,  during  the  year  ending 

Sept,  SO,  1915. 


Date. 

Made  by— 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Feet. 

Sec.'ft. 

Feet. 

'"^i 

Oct.     1 

Purton  and  Price 

1.11 

56.8 

Aug.    1 

E.T.  Lakin 

1.15 

Jan.     9 

A.  W.  Harrlnffton 

1.22 

79.0 

2 

do 

l.OR 

48.1 

Feb.  ae 

Purton  and  Price 

1.95 

137 

3 

do 

L04 

48.1 

24 

do 

1.97 

141 

4 

do 

1.01 

41.5 

25 

do 

2.08 

135 

6 

do 

.93 

34.0 

26 

Baldwin  and  Price 

2.10 

181 

11 

do 

.87 

26.3 

26 

do 

2.10 

160 

12 

do 

.81 

25.8 

27 

Price  and  Steward 

2.10 

170 

13 

do 

.81 

26.5 

27 

0.  C.  Baldwin 

2.10 
2.71 
3.00 

165 
334 
400 

16 
19 
26 

do 

do 

do 

.78 
.73 
.70 

22.0 

Apr.^. 

W.  G.  Steward 

20.3 

Price  and  Elf ord 

22.9 

24 

do 

2.60 

311 

27 

do 

.70 

19.2 

29 

do 

2.43 

296      1 

30 

Lakin  and  McConnel. . . 

.67 

17.8 

May    4 

Price  and  Steward 

2.37 

258      . 

31 

W.N.McConnel 

.69 

18.8 

14 

Price  and  Tallman 

4.10 

900 

Sept.    1 

do 

.76 

24.4 

15 

C.  F.  Elford 

3.8,'i 
3.6.5 

.  841 

585 

2 
3 

do 

do ^.. 

1.02 

.88 

42.8 

25 

Price  and  Steward 

34.0 

June  90 

do 

1.60 

129 

7 

do :... 

.82 

28.8 

July    3 

Price  and  Elford 

1,45 

95.4 

8 

do 

.79 

25.8 

'     6 

A.C.  Price 

L47 
1.62 

98.7 
121 

9 

10 

do 

do 

.79 
.81 

25.1 

8 

Lakinand  Price 

27.6 

0 

E.T.  Lakin 

1.73 
1.53 

139      , 
116      1 

13 
14 

do 

do 

.91 
.91 

34.0 

11 

do 

36.1 

12 

.....do 

1.47 

101      i 

15 

do 

.92 

35.8 

13 

do 

1.45 

89.3 

16 

do 

.92 

35.1 

14 

do 

1.40 

82.2 

17 

do 

.92 

38.2 

17 

do 

L30 

78.7 

20 

do 

.89 

32.0 

19 

do 

1.25 

79.4 

21 

do 

.88 

30.9 

20 

Price  and  LaWn 

L21 

61.0 

22 

do 

.88 

31.4 

23 

E.T.  T«V1n 

1.10 
1.05 

47.3 
43.8 

23 
24 

do 

do 

.88 
.88 

31.3 

24 

do 

32.6 

26 

do 

1.00 

34.4 

27 

do 

.96 

37.2 

28 

do 

.99 

37.8 

28 

do 

.96 

37.6 

30 

do 

.96 

36.9 

29 

do 

.98 

38.6 

NoTB.— Steward,  Price  and  EUord  were  employees  of  the  United  States   Reolsmation  Serriot; 
Tallman,  Lakin  and  MoConnel,  of  the  Idaho  State  engineer. 
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BUKFACE  WATEE  SUPPLY,  1916,  PAET  XH — ^B. 


KALHBTm  EIVEB  AT  WABM  8PBIHOS  BSSBBVOZR  SZTB,  VBAB  BIVEBSmX.  OlM. 

Location. — In  sec.  7,  T.  23  S.,  R.  37  E.,  500  feet  above  the  dam  aite  of  the  proposed 

Warm  Springs  reservoir,  2  miles  south  of  Armstrong's  house,  4  miles  above  mouth 

of  South  Fork,  and  5  miles  northwest  of  Riverside. 
Drainage  area. — ^About  1,100  square  miles. 
Records  available. — December  9,  1914,  to  September  30,  1915.    From  January  3, 

1906,  to  March  31,  1907,  and  from  .December  15,  1908,  to  May  25,  1910,  records 

were  obtained  at  a  station  about  4  miles  below. 
Gaqe. — Stevens  water-stage  recorder  on  left  bank.    Staff  gage  about  200  feet  above 

mouth  of  South  Fork,  used  1906  to  1910.    £.  L.  Armstrong,  observer. 
Discharge  measurements. — ^Made  by  wading  or  from  cable  half  a  mile  below  gage. 
Channel  and  control. — Gravel  and  small  stones  likely  to  shift  in  floods.    One 

(Channel  for  medium  and  high  stages,  but  during  low  stages  water  croeses  riffle  in 

two  or  more  channels. 
Extremes  of  discharge. — ^Maximum  stage,  from  water-stage  recorder,  3.20  feet  at 

9  a.  m.,  April  5  (discharge,  820  second-feet);  minimum  stage  recorded,  0.73  foot 

July  28  to  30  (discharge,  4  second -feet). 
1906-1915:  Maximum  discharge,  5,490  second-feet  for  a  stage  of  10  feet  on 

lower  gage  March  2, 1910;  minimum  discharge,  2  second-feet  August  5  to  30, 1909. 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  eetiaiated 

from  discharge  measurements,  observer's  notes,  and  weather  records. 
Diversions. — ^A  laige  area  of  bottom  land  is  irrigated  with  flood  water  above  this 

station. 
Regulation. — ^None. 
Accuracy. — Stage-discharge  relation  not  changed  during  the  year;  affected  by  ice 

December  9  to  February  23.    Rating  curve  fairly  well  defined  between  5  and  100 

second-feet  and  well  defined  between  100  and  1,500  second-feet.    Gage  read 

about  twice  weekly  during  winter;  operation  of  recorder  satisfactory  beginning 

March  1.    Daily  dischaige  ascertained  by  applying  gage  heights  to  rating  table. 

Records  good  for  open  water  and  poor  for  winter. 

Diadiarge  measuremenU  of  Malheur  River  at  Warm  Spring$  reservoir  tite,  near  Rivernde, 
Orig.t  during  the  year  ending  Sept.  SOy  1915. 


Date. 

Madeby- 

Gage 
height. 

A.        ^'^' 

Madeby- 

Gage 
height. 

c.^ 

Deo.    9 

A.  W.  Harrington 

do 

do 

L.  W.  Bouflh 

Feet. 
•1.23 

al.63 
1.46 

^«3S^^ 
34.9 
37.6 
118 

Mar.    9 

Apr.  20 

21 

Aug.  29 

L.  W.  Roush 

Feet 
1.44 
1.62 
1.60 
.82 

^if- 

Jan.   24 

25 

y^r     0 

A.  W.  Harrington 

.....do. 

do 

185 
180 
7.0 

•  stage-discharge  relation  aifeoted  by  ice. 
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Daily  dMusrge^  m  nectrnd-feeL  of  Malheur  River  at  Warm  Springs  reservoir  site,  near 
Riverside^  Oreg.^for  the  year  ending  Sept,  SO^  1915. 


Day. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

152 
187 
176 
176 
212 

138 
124 
120 
124 
128 

142 
170 
201 
306 
458 

560 
466 
402 
382 
330 

346 
382 
414 
498 
506 

304 
326 
322 
442 
634 
522 

510 
510 
530 
686 
730 

678 
494 
478 
406 
362 

346 
334 
322 
302 
266 

243 
229 
218 
208 
190 

184 

184 
180 
180 
173 

ISO 
145 
134 
120 
131 

176 
176 
184 
176 
180 

166 
145 
128 
1.34 
145 

187 
229 

278 

.   302 

314 

314 
294 
286 
278 
258 

243 
232 
232 
222 
215 

212 
194 
187 
176 
170 
ISO 

145 
131 
117 
101 
80 

75 
65 
60 
55 
52 

50 
45 
46 
55 
53 

48 
43 
40 
36 
34 

32 
32 
29 
26 
21 

15 
15 
15 
15 
15 

15 
14 
12 
10 
10 

10 
12 
12 
12 
24 

12 
12 
10 

9 

2 

10 

3..      

10 

4 

10 

6 

10 

6 

8 

7 

7 

8 

8 

9..  . 

35 

8 

10 

8 

11 

11 

12 

13 

13 

16 

14 

17 

is:::: 

18 

16 

19 

17 

20 

18 

21 

19 

21 

30 

21 

21 

22 

22 

23 

23 

23 

24 

35 
38 

180 
171 

162 
154 
145 

23 

28 

23 

26 

22 

27 

21 

28 

23 

20 

23 

30 

24 

31 

NoTK.— Discharge  estimated,  on  account  of  ice,  as  follows:  Dec.  10-15,  40  second-feet;  Dec.  16-25,  30 
second-feet;  Dec.  26-31,  60  second-feet;  Jan.  1-20,  45  second-feet;  Jan.  21-23,  40  second-feet;  Jan.  26-31, 40 
second-feet;  Feb.  1-2,  00  second-feet;  Feb.  3-23, 120  second-feet. 

Monthly  discharge  of  Malheur  River  at  Warm  Springs  reservoir  site,  near  Riverside,  Oreg,^ 
for  the  year  ending  Sept,  SO,  1915. 


Month. 


Discharge  in  second-feet. 


ifft-riini^iTi    Minimum.      Mean, 


Run-off 
(total  in 
acre-fiMt). 


Aoctt* 
lacy. 


December  9-31., 

January 

February 

March 

^!: 


June 

July 

August 

September.. 


634 
739 
314 


120 

120 

128 

15 

4 
5 
7 


40.7 

43.0 
125 
314 
318 
213 

51.5 
8.6 
7.5 

16.4 


1,860 

2,640 

6,940 

19,300 

18,900 

13,100 

3,060 

529 

461 

976 


D. 
D. 
D. 
A. 
A. 
A. 
A. 
B. 
B. 
A. 


The  period.. 


67,800 


45725**— 18— W8P  413 
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SUKFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


KALHSVa  BIVB&  AT  &IVE&SIDZ.  O&BO. 

Location.— In  sec.  22,  T.  23  S.,  R.  37  E.,  at  the  county  highway  bridge  100  yard§ 
below  mouth  of  South  Fork  and  1  mile  northwest  of  Riverside  townsite,  in  Mal- 
heur County. 

Drainage  area. — ^About  1,910  square  miles  (measured  on  Land  Office  maps). 

Records  available.— January  16,  1909,  to  January  23,  1915,  when  station  was 
discontinued. 

Gaob. — Chain  gage  on  downstream  side  of  highway  bridge;  read  daily  by  W.  L.  Blay- 
lock.  The  original  gage  (used  January  16,  1909,  to  June  12,  1910),  was  a  vertical 
staff  attached  to  the  right  bridge  abutment.  The  chain  gage,  which  has  been 
used  since  June  12,  1910,  is  referred  to  practically  the  same  datum  as  the  original 
staff. 

Discharge  measurements.— Made  from  the  highway  bridge  or  by  wading. 

Channel  'and  control. — Bed  of  stream  and  control  consist  of  gravel  and  cobbles; 
shift  in  high  water  and  as  a  result  of  ice  jams.    One  channel  at  all  stages. 

Extremes  op  discharge. — ^Maximum  discharge  recorded  October  to  January:  98 
second-feet  October  4-12  (gage  height  1.6  feet):  minimum  discharge  presumably 
occurred  during  December,  when  stage-discharge  relation  was  affected  by  ice. 

1909-1915:  Maximum  stage  recorded,  11.6  feet,  morning  of  March  2,  1910,  from 
high-water  marks  (discharge  estimated  hom  extension  of  rating  curve  as  16,400 
second-feet);  minimum  discharge  recorded,  2.6  second-feet  July  28  to  August  5, 
1914  (gage  height,  0.7  foot). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  discharge  measurements,  observer's  notes,  and  comparison  with  records  at 
other  stations. 

Diversions. — ^Numerous  ranch  diversions  are  made  from  both  South  Fork  and  Mal- 
heur River  above  station. 

Regulation  . — None. 

AccuRACT. — Records  for  October  and  November,  bdr;  those  for  December  and  Jan- 
uary poor. 

Discharge  TMosuremenU  of  Malheur  River  at  Riverside^  Oreg.,  during  the  year  ending 

Sept.  SO,  1916. 

[Made  by  A.  W.  Harrington.] 


Date. 


Pec.  10.. 
Jan.  33.. 


«  Stage-discharge  relation  affected  by  ice. 

Daily  disduxrgey  in  eecond-feet,  of  Malheur  River  at  Riverside,  Oreg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct, 

Nov. 

Day. 

Oct 

Nov. 

Day. 

Oct 

Not. 

63 
63 
63 
96 
96 

08 
98 
98 
98 
96 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

11 

98 
98 
63 
63 
63 

63 
63 
80 
80 
80 

80 
80l 
80  ; 
80 
80 

71 
71 
71 
71 
71 

21 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 
80 

71 

12 

22 

13 

23 

14 

24 

'  15 

25 

16 

26 

17 

27 

18 

28 

19 

29 

10 

20 

30 

31 

Non.—Discharee  determined  from  a  folrly  well  defined  ratine  curve.    Stage-discharge  relatiaii  affected 
by  ioe  Nov.  22  to  Jan.  38.   Plschaife  Nov.  33-30  estimated  at  70  second-feet. 
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Monthly  discharge  of  Malheur  River  at  Riverside^  Oreg.yfor  the  pear  ending  Sept.  SO^  1915, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

October 

98 
80 

63 

80.8 

75.2 

•  56.0 

afiS.0 

4,  WO 
4,470 
8,380 
2,970 

C. 

November 

C 

December 

D. 

January  1-23 

D. 

15,800 

o  Mean  discharge  estimated. 


MALHETTB  RIVER  HEAR  VAMORF.  ORBO. 


Location.— Im  sec.  2,  T.  21  S.,  R.  40  E.,  at  F.  J.  Froman's  ranch,  1  mile  south  of  east 

portal  of  tunnel  No.  1  on  the  Oregon  &  Eastern  Railroad,  3  miles  west  of  Namorf 

flag  station,  and  IQ  miles  west  of  Harper  post  office,  Malheur  County.    North 

Fork  of  Malheur  River  enters  near  Juntura,  20  miles  above. 
Drainage  area. — 2,560  square  miles  (measured  on  United  States  Land  Office  map). 
Records  available. — ^May  24,  1913,  to  September  30,  1915. 
Gaoe. — Inclined  staff  on  right  bank,  300  feet  above  Froman's  house;  read  by  F.  J. 

Froman. 
Discharge  measurements. — ^Low-stage  measurements  made  by  wading;  medium 

and  high-stage  measurements  made  from  a  flume  about  400  feet  above  gage. 
Channel  and  control. — Control,  400  feet  below  gage,  consists  of  cobbles  and  coarse 

gravel;  clean.    Channel  between  riffle  and  gage  and  above  gage  is  wide  and 

current  is  sluggish.    One  channel  at  all  stages  at  the  gage.    Stage  of  zero  flow 

estimated  August  30  at  gage  height  1.88  feet. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  4.3  feet  April  5-6 

(discharge  1,110  second-feet);  minimum  stage  recorded,  2.32  feet  July  30  and 

August  1  (dischai^,  18  second-feet). 
1913-1915:  Maximum  stage  recorded,  5.8  feet  March  18,  1914  (discharge,  2,970 

second-feet);  minimum  dischaige  recorded,  15  second-feet  August  8-10,  1914 

(gage  height,  2.40  feet). 
Winter  flow.— Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 

from  discharge  measurements,  observer's  notes,  and  weather  records. 
DiYBRSioNs. — ^Many  small  diversions  are  made  from  the  river  and  its  branches  above 

the  gage,  the  laigest  being  made  near  Drewsey  and  from  North  Fork  near  Juntura. 
Regulation. — ^None. 
Accuracy. — Stage-dischaige  relation  changed  during  the  winter;  affeeted  by  ice 

November  21  to  February  13.    Two  fairly  well  defined  rating  curves  used,  one 

applicable  October  1  to  November  20,  the  other  February  14  to  September  30. 

Daily  difcharge  ascertained  by  applying  daily  gage  heights  to  rating  tables. 

Open-water  records  good ;  winter  records  poor. 

Discharge  measurements  of  Malheur  River  neat  Namorf  y  Oreg. ,  during  the  year  ending  Sept. 

SO,  1915. 


Date. 

Made  by- 

hel^t. 

Dis- 
cbarge. 

Date. 

Made  by- 

Gaee 
beigbt. 

Dis- 
cbarge. 

Jan.    27 
Mar.  11 

A.  W.  Harrington 

L.  W.  Roush 

Fed. 

«3.60 
3.25 
3.30 

Sec.-ft. 
109 
274 
308 

Apr.  1 
Aug.  30 

A.  W.  Harrington 

do 

do 

Feet. 
3.38 
3.40 
2.38 

362 

*"•  12 

do 

23.3 

o  stage-discharge  relation  affected  by  ioe. 
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SUBEACE  WATEB  SUPPLY,  1915,  PABT  Xn — ^B. 


Daily  ditcharge^  in  Hcondrfeett  of  Malheur  River  near  Namorf,  Oreg.,/or  the  year  enStig 

Sept.  SO,  1915, 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auc 

Sept, 

1 

104 
104 
131 
130 
121 

139 
121 
104 
139 
139 

139 
139 
139 
139 
139 

139 
139 
139 
157 
178 

178 
178 
169 
169 
157 

157 
157 
157 
157 
167 
157 

157 
157 
157 
157 
146 

146 
157 
157 
157 
146 

157 
167 
157 
146 
146 

146 
146 
146 
146 
139 

"m 

276 

301 
312 
357 
418 
451 

357 
301 
260 
260 
301 

276 
276 
276 

276 
250 
301 
329 
329 

301 
276 
276 
25D 
250 

276 
301 
346 
656 
720 

958 
907 
«11 
720 
635 

720 
635 
811 
811 
1,010 

907 
720 
635 
635 
811 
1,010 

811 
635 
811 
907 
1,110 

1,110 
859 
811 
766 
635 

635 
506 
656 
656 
520 

484 
418 
418 
406 

388 

357 
346 
357 
357 
346 

329 
301 
276 
260 
250 

301 
357 
346 
357 
346 

301 
301 
276 
250 
276 

346 
388 

556 
556 
635 

596 
556 
656 
556 
484 

484 
484 
451 
418 
418 

418 
406 
357 
357 
346 
329 

312 
301 
278 
250 
276 

182 
161 
161 
154 
164 

144 
144 
133 
126 
126 

126 
126 
112 
112 
112 

112 
112 
97 
97 
85 

73 
73 
63 
57 
67 

57 
67 
53 
53 
53 

53 
53 
53 
53 
53 

57 
57 
57 
63 
50 

45 
45 
45 
45 
45 

45 
45 
40 
37 
27 

27 
26 
25 
20 

18 
20 

18 
26 
25 
26 
25 

27 
27 
25 
25 
27 

31 
31 
31 
31 
27 

27 
27 
27 
35 
63 

45 
37 
35 
35 
31 

35 
27 
27 
25 
24 
23 

S 

2 

a 

3 

35 

4 

25 

5 

27 

6 

31 

7 

31 

8 

35 

9 

37 

10 

V 

11 

V 

12 

37 

13 

37 

14 

« 

16 

SI 

16 

57 

17 

57 

J8 

57 

19 

57 

20 

O 

21 

63 

22 

611 

23 

63 

24 

a 

25 

SI 

26 

57 

27 

57 

28 

57 

29 

57 

30 

57 

31 

NoTi.—Discharge  estimated  from  measurements,  observer's  notes,  and  weather  records  as  foDovs 
Nov.  21-30. 130  second-feet;  Dec.  1-31. 100  second-feet;  Jan.  1-31. 115  second-feet;  Feb.  1-13, 200  $ecottd-feet. 

Monthly  discharge  of  Malheur  River  near  Namorf  Greg.,  for  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Meaa. 


Bnn-off 
(total  in 
acre-feet). 


Aoca- 
racy. 


October 

November.. 
December.. 

January 

February... 

March 

AprU 

May 

June 

July 

August 

September.. 


178 
157 


451 
1.010 
1,110 
635 
312 
57 
63 


The  year. 


1,110 


104 


350 
250 
290 
67 
18 
18 
23 


145 

144 

100 

115 

262 

573 

654 

413 

144 
44.1 
29.8 
46.0 


214 


•,090 

8,570 

6,150 

7.070 

14,600 

35.200 

33,000 

25,400 

8,570 

2,710 

1,830 

2,740 


165.000 


B. 
C. 
D. 
D. 

a 

B. 
B. 
B 
B. 
B. 
B. 
B. 


MALHEUR  RIVER  AT  VALE.  OREO. 

Location.— In  sec.  29,  T.  18  S.,  R.  45  E.,  at  the  highway  bridge  at  Vale,  Malheur 
County,  half  a  mile  below  Bully  Creek  and  2J  miles  above  Willow  Creek. 

Drainage  area. — ^About  4,860  square  miles;  watershed  not  well  defined  on  avail- 
able maps. 

Records  available.— March  20,  1890,  to  June  30,  1891;  January  1,  1895,  to  Sep- 
tember 30,  1896;  May  20,  1903,  to  April  1,  1907j  May  29,  1908,  to  October  15, 
X914,  when  station  was  discontinued* 
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Gaob. — Chain  gage  on  downstream  aide  of  bridge;  read  daily  bjr  E.  F.  Johnson. 
Datum  of  gage  unchanged  since  May  20,  1903;  prior  to  this  date  gage  was  an 
inclined  staff  set  on  right  bank  just  above  bridge  at  different  datiun. 

DiscHAROB  MBASUREMENT8. — ^Mado  by  wadlng  or  from  a  suspension  footbridge  about 
one-fourth  mile  below  gage. 

Channel  and  control. — Bed  composed  of  gravel;  shifts.  At  low  stages  river  flows 
in  two  or  more  channels  above  and  below  gage. 

Extremes  of  discharge. — October  1-15:  Maximum  stage  recorded,  3.75  feet  Octo- 
ber 3  (discharge,  95  second-feet);  minimum  discharge  recorded,  59  second-feet 
October  1  (corresponding  to  gage  height,  3.62  feet). 

1890-1914:  Maximum  stage  recorded,  19.5  feet  at  2  a.  m.  March  2,  1910  (dis- 
charge, 22,800  second-feet);  minimum  stage  recorded,  3.18  feet  August  23,  1906 
(discharge,  4  second-feet);  a  discharge  of  4  second-feet  (corresponding  to  gage 
height,  0.50  foot)  is  also  recorded  in  July,  1895. 

Winter  flow.    No  winter  record  in  present  year. 

Diversions.— Many  important  diversions  for  irrigation  both  above  and  below  station. 

Regulation. — ^None. 

Accuracy. — Records  fair. 

Discharge  measuremenU  of  Malheur  River  at  Vale,  Oreg.t  during  the  year  ending  Sept,  30^ 

1915. 


[Made  by  A.  W.  Harrington.]    . 

Date. 

Oaro 
height. 

Dis- 
charge. 

Dec.  13 

Feet. 
3.72 

(«) 

Sec.'/t. 
00.9 

Auff.  26 

26.4 

a  Oage  height  not  determined;  ciiain  gage  removed  in  January,  1915. 


Daily  discharge^  in  seamd-feei 

I,  of  Malheur  River  at 
SO,  1915, 

Vale,  Oreg.ffor  the  year  ending  Sept, 

Day, 

Oct. 

Day. 

Oct. 

Day. 

Oct. 

1 

59 
68 

1  u 

85 
85 
85 
80 
80 

21 

2 

.  12 

,  22 



3 

95 
85 
85 

85 
61 
61 
Ti 

85 

13 

1  23 

4 

14 

!  24::.::::::::  ::::::: 

6 

15 

25 

6 

16 

26 

7 

17 1 

27 

8 

18 

28 

9 

19 

29 

10 

20 

30 

31 



Note.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve,  except  Oct.  1  to  3,  for  which 
it  was  obtained  by  shifting-control  method.  Mean  discharge  Oct.  1-15,  78.1  seoond-feet;  total  run-ofl, 
2,320  acre-feet. 

BOXTTH  FOKK  OF  MALHETIB  BIVBK  AT  BIVB&SIDZ.  OREO. 

Location. — In  sec.  27,  T.  23  S.,  R.  37  E.,  1,000  feet  above  mouth  and  1  mile  north- 
west of  village  of  Riverside,  Malheur  County. 

Drainage  area. — ^About  800  square  miles  (measured  on  Land  Office  and  other 
available  maps). 

Records  available. — ^May  25,  1910,  to  January  23,  1915,  when  station  was  discon- 
tinued. 

6 AGE. — Inclined  staff  on  right  bank;  read  daily  by  W.  L.  Blaylock.  Present  gage 
has  been  in  use  since  February  16, 1912;  prior  to  that  date  gage  used  was  a  vertical 
staff  in  three  sections  on  right  bank  about  200  feet  below  site  of  present  gage. 
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DiscHARQB  MEASUREMENTS. — Made  by  wading  or  from  a  cable  at  site  of  original  ga^. 

Channel  and  control. — Bed  consists  of  lava  rock  and  boulders  covered  with  gravel. 
Control  fairly  permanent;  effect  of  moss  and  weeds  slight. 

Extremes  of  discharge. — 1914-15:  Maximum  discharge  recorded,  20  second-feet 
October  4  to  12  (corresponding  to  a  gage  height  of  1.9  feet);  minimum  stage 
recorded,  1.65  feet  at  time  of  measurement  August  27  (discharge,  7.8  second- 
feet).  Lower  discharges,  of  which  there  is  no  record,  probably  occurred  during 
the  summer. 

1910-1915;  Maximum  stage  recorded,  6.1  feet  April  25,  1912  (dischaige,  1,990 
second-f^et);  minimum  stage  recorded,  1.00  foot  July  30  to  August  1,  1914  (dis- 
charge, zero);  zero  discharge  also  recorded  July  18  to  20,  1913,  at  gage  height 
1.20  feet. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  discharge  measurements,  observer's  notes,  and  weather  records. 

Diversions. — Practically  entire  summer  flow  of  stream  is  used  for  irrigation  by 
ranches  above  station. 

Regulation  . — None. 

Accuracy. — Open-water  records  good,  winter  records  poor.  Rating  curve  well 
defined  but  gage-height  record  only  fair. 

Dischcarge  meamrements  of  South  Fork  of  Malheur  River  at  Riverside^  Oreg.,  during  the 

year  ending  Sept.  SO^  1915. 
[Made  by  A.  W.  Harrington.] 


Date. 

Gape 

Dto. 
charge. 

Dec.  11 

Feet. 
«2.12 
al.97 
1.65 

"V;^ 

Jan.  23 

».17 

Aug.  27 

7.77 

a  Stage-discharge  relation  affected  by  ice. 

Daily  discharge,  in  second-feet ,  of  South  Fork  of  Malheur  River  at  Riverside,  Oreg.,  for 
the  year  ending  Sept.  30, 1915. 


Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

17 
17 
17 
20 
20 

20 
20 
20 
20 
20 

14 
14 
14 

14 
14 
14 
14 
14 

11 

20 
20 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 

21 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 

12 

22 

13 

23 

14 

24 

5 

16 

25 

16 

26 

7 

17 

27 

g 

18 

14  ; 
14 

28 

19 

29 

10 

20 

14 

30 

31 

NoTS.— Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  Nov.  22-30 
estimated  at  14  seoond-feet. 

Monthly  discharge  of  South  Fork  of  Malheur  River  at  Riverside,  Oreg.,for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  second-fe«t. 

Run-off 
(total  in 
acre-fteet). 

Accu- 

Maximum. 

MifiJTnuin. 

Mean. 

racy. 

October 

20 

14 

16.0 

14.0 

al2.0 

O12.0 

£84 

738 

547 

3,100 

B 

November 

c 

D 

January  1-^ 

D 

The  period 

oDischcrgc  estimated. 
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BI7LLT  CREEK  AT  WABX  SPRIVOS,  ITEAB  VALE,  O&EO. 

Location. — In  aec.  4,  T.  18  S.,  R.  43  E.,  one-fourth  mile  east  of  Warm  Springs  stage 
station  on  the  Vale-Westfall  road,  one-fourtii  mile  below  mouth  of  Cottonwood 
Creek,  and  14  miles  west  of  Vale,  Malheur  County. 

Drainage  area. — 569  square  miles  (measured  on  Land  OflSce  map). 

Records  available.— August  11,  1903,  to  March  10,  1904;  January  24,  1905,  to 
March  31, 1907;  January  1,  1911,  to  September  30,  1915.  Records  are  also  avail- 
able for  a  station  about  12  miles  below  from  Apnl  8, 1904,  to  December  31, 1905. 

Gage. — Two-section  staff  gage  on  left  bank,  upper  inclined  and  lower  vertical;  read 
once  daily  by  F.  D.  0*Neil  and  Walter  Keele.  Several  gages  have  been  in  use 
at  this  station;  they  have  been  maintained  at  present  datum  since  June,  1911, 
and  probably  since  1905. 

Discharge  measurements. — ^Made  from  cable  or  by  wading. 

Channel  and  control. — Bed  consists  of  coarse  gravel;  shifts  during  high  stages; 
one  channel  at  all  stages.  Stage-discharge  relation  seriously  affected  during 
the  summer  months  by  the  heavy  growth  of  aquatic  plants  in  the  channel. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  2.0  feet  at  7  a.  m., 
March  15  (discharge,  185  second-feet);  minimum  stage  recorded,  0.50  foot  March 
19-23  (dischaige  zero). 

1903-15:  Maximum  stage  recorded,  8.6  feet  March  1,  1910  (discharge  estimated 
from  extension  of  partially  developed  rating  curve  as  6,240  second-feet).  Creek 
dry  March  19-23,  1915,  owing  to  water  being  held  back  by  dam  above;  wAter 
standing  in  pools  August  2  to  September  15,  1911,  and  the  discharge  at  gage 
during  this  and  other  periods  probably  zero. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice.  Discharge  esti- 
mated from  discharge  measurements,  observer's  notes,  and  weather  records. 

Diversions. — Numerous  small  ranch  diversions  are  made  both  above  and  below  the 
gage.  The  reservoir  of  the  Vale-Oregon  Irrigation  Co.  is  about  3  miles  above 
the  gage,  but  no  diversions  have  yet  been  made  into  the  company's  canals. 

Regulation. — Flow  regulated  to  a  certain  extent  by  the  dam  of  the  Vale-Oregon 
Irrigation  Co.,  the  effect  during  the  past  year  having  apparently  been  to  increase 
the  natural  summer  flow  by  storage  and  gradual  release  of  flood  waters. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  December  13  to 
January  11,  January  15-31,  and  February  12-15;  affected  by  moss  growth  June  6 
to  July  6  and  July  17  to  September  30.  Rating  curve  fairly  well  defined  used 
February  1  to  June  5  and  July  7-16.  Gage-height  record  poor.  Daily  discharge 
ascertained  by  applying  daily  gage  heights  to  rating  table  and  October  1  to  Decem- 
ber 12  and  January  12-14  by  shifting-control  method.  See  footnote  to  daily 
discharge  table.    Records  poor. 

Discharge  measurements  of  Bully  Creek  at  Warm  Springs ^  near  Vale,  Oreg.,  during  the 

year  ending  Sept.  SO^  1915, 


Date. 

Madeby- 

Gage 
height. 

Dis- 
cbarge. 

Date. 

Made  by- 

hcl^t. 

Dis- 
charge. 

Dec.  12 
Jan.   29 
Mar.  13 

A.  W.  Harrington 

do 

L.  W.  Roush 

Fee*. 
0.84 

al.04 
1.42 
L76 

Sec.-ft. 
4.94 
&33 
68.0 
126 

Apr.  24 
July  13 
Aug.  25 

A.  W.  Harrington 

do 

do 

Feet. 
0.91 
1.01 
1.20 

Sec.-fL 
12.3 
6.15 
4.73 

14 

do 

a  Stage-discharge  relation  affected  bj  ice. 
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Daily  discharge j  in  second-feet ,  of  Bully  Creek  at  Warm  SpringSy  near  Vale,  Oreg.,for  the 

year  ending  Sept.  30 y  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jirty. 

1 

6 
6 
6 

7 
7 

7 

7 
9 
9 
9 

9 
9 
9 
7 

7 

7 
7 
6 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

2 

2 
2 
6 

4 
4 

2 

4 
4 
4 
4 

5 
5 

........ 

8* 

8 
8 

12 
12 
12 
18 
13 

13 
12 
12 
12 
12 

12 

12 
12 
12 
13 
13 

15 
12 
12 
12 
13 

15 
32 
64 
137 
185 

160 
97 
18 
0 
0 

0 
0 
0 
0 
7 

12 
12 
12 
12 
12 
12 

12 
12 

12 

12 
12 
12 
18 
18 

18 
12 
12 
12 
18 

18 
18 
12 
12 
12 

12 
12 
12 
15 
15 

12 
12 
12 
12 

12 

12 
12 
12 
12 
12 

12 
12 
12 
15 
18 

18 
18 
18 
18 
18 

18 
18 
18 
12 
18 

18 
18 
18 
18 
18 
18 

15 
15 
15 
15 
15 

2 

3 

4 

5 

6 

7 

5 

8 

5 

9 

5 

10 

6 

11 

5 

12 

5 

13 

6 

14 

6 

15 

0 

16 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 

6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

8 

30 

31 

• 

NoTE.—Discharge  estimated,  on  account  of  ice,  from  discharge  measuranents,  observer's  notes  and 
weather  records,  as  follows:  Dec.  13-31,  4  second-feet;  Jan.  1-11, 6  second-feet;  Jan.  15-28, 9  second-feet;  Jan. 
80-31. 10  second-feet:  Feb.  12-15, 12  second-ftot:  Interpolated  Apr.  4-10;  estimated  on  account  of  growth  of 
aquatic  plants  as  follows:  June  6-15,  12  second-feet;  June  15-24,  10  second-feet;  June  25-30,  8  second-fDet; 
Jtuy  1-4,  7  second-feet;  July  5-6, 175  second-feet;  and  July  17-31,  6  second-feet. 

Monthly  discharge  of  Bully  Creek  at  Warm  Springs,  near  Vale,  Oreg.,for  the  year  ending 

Sept.  SO,  1915. 


Month. 

Discharge  in  second-fieet. 

Runoff 
(total  in 
acre-feet). 

Acco- 

Maximum^ 

Minimum. 

Mean. 

raoj. 

Octbber.. 

9 
8 

5 
0.4 

6.42 
4.41 
3.94 
7.87 
12.3 
29.5 
13.4 
15.2 
11.1 
16.8 
a  5.0 
a  4.0 

395 
262 
242 
484 
683 

797 
935 
660 
1,030 
307 
238 

C. 

November 

D. 

December 

D. 

January 

D. 

February 

18 
185 
18 
18 
15 

C 

March......:...;;.::.:.::::::::::::;:::::::::::: 

0 

C 

April 

C 

iSy^;:::::;:;::;;;:;:::;;;:::;;;;:;::::;;;:;;;:;:: 

12 

c. 

June x...  . 

C. 

July :: 

5 

D, 

Augost 

ri 

September 

D. 

The  year 

185 

0 

10.8 

7,840 

a  Estimated. 
WILLOW  OKEEK  NEAR  MALHSTTR.  OREG. 

Location.— In  sec.  6,  T.  14  S.,  R.  41  E.,  about  half  a  mile  above  the  flow  line  of 

reservoir  No.  3  of  the  Willow  River  Land  <&  Irrigation  Co.,  and  about  2  nules 

south  of  Malheur,  Malheur  County. 
Drainaob  abea.— Not  measured. 
Records  available.— March  27,  1912,  to  September  30,  1915.    Records  were  also 

obtained  in  this  vicinity  November  20,  1904,  to  August  14,  1906,  and  March  19, 

1910,  to  August  2, 1911. 
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Gaob. — Barret  &  Lawrence  water-stage  recorder  on  left  bank,  referred  to  vertical 
staff  on  right  bank.    Gage  reader,  James  Minonghan. 

DiscHAROE  MEASUREMENTS. — ^Made  by  wading  or  from  a  bridge  a  short  distance  below 
gage. 

Channel  and  control. — Stream  flows  in  an  artificial  channel.  Control  Aiks  some- 
what at  high  water. 

Extremes  op  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
3.55  feet  at  4  p.  m.  May  13  (discharge,  34  second -feet).    Channel  dry  at  times. 

1904-1906  and  1910-1915:    Maximum  discharge  (computed  from  cross  section 
and  estimated  velocities),  1,400  second-feet  March  20,  1910. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
by  observer. 

Divereions. — About  5,000  acres  of  land  are  partly  irrigated  from  Willow  Creek  above 
station;  entire  summer  flow  is  diverted. 

Accuracy. — Stage -discharge  relation  not  permanent;  affected  by  ice  November  15 
to  February  13.  Three  poorly  defined  rating  curves  used,  October  1  to  November 
14,  February  14  to  April  15,  and  April  20  to  June  19.  Mean  daily  gage  heights 
obtained  by  inspecting  recorder  graph.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  heights  to  ratings  tables.    Records  poor. 

Discharge  measurements  of  Willow  Creek  near  Malheur ,  Oreg.,  during  the  year  ending 

Sept.  SO.  1915, 


Date. 

Made  by- 

r,aj?e 
hoigbt 

Pis- 
cbargc. 

1 

1     Date. 

Made  by- 

A 

Dis- 
charge. 

Mar.  12 

C.  0 .  Paulsen • 

Feet. 
2.73 
2.81 
2.62 

Stc.tt. 
5.6 

'  Aor.  27 

1  wSy     7 

July    10 

H.  K.  Donnelly 

do 

do 

Ftft. 
2.47 
2.49 

'"•fo 

17 
Apr.    » 

do 

H.K.DonneUy 

2.1 
a.  5 

a  Estimated. 


DaUg  discharge,  in  second  feet,  of  Willow  Creek  near  Malheur,  Oreg.,  for  the  year  ending 

Sept.  SO,  1916. 


Day. 

Oct. 

Nov. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

1.6 
1.9 
2.3 
2.4 
2.7 

2.9 
3.0 
3.0 
3.0 
3.3 

3.6 
3.8 
4.0 
4.1 
4.3 

4.0 
4.4 
4.4 
4.4 
4.4 

4.4 

5.9 
5.9 
5.6 
5.6 

6.6 
6.9 
5.9 
5.9 
6.1 
6.1 

6.3 
6.3 
6.3 
6.3 
6.5 

6.5 
6.7 
6.7 
6.7 
7.2 

7.8 
8.5 
0.0 
9.0 

*"*9.6' 
8.6 
8.6 

8.6 
11 
13 
14 
14 

14 
14 
14 
13 

18 

24 
18 
12 

12 
13 
17 
17 
14 

13 
13 
13 
13 
13 

13 
13 
13 
14 
17 

16 
15 
14 
14 
13 

13 
13 
13 
13 
12 

11 
10 
12 
13 
12 
11 

10 
11 
12 
12 
12 

10 
7.2 
5.5 
5.3 
4.9 

2.-9 
1.6 
1.1 

.8 
.6 

.5 
.6 
.6 
.5 
.9 

1.1 
2.5 

4.7 
6.0 
4.7 

2.5 
1.8 
2.5 
3.6 
6.7 

5.4 
5.6 
6.7 
6.9 
5.1 

2.4 
1.8 
1.8 
1.8 
2.4 

2.8 
12 
23 
20 
17 

13 
13 
14 
13 
12 

12 
17 
20 
19 
16 

12 
11 
12 
13 
11 
8 

6.0 

2 

6.0 

3 

6.7 

4 

8  0 

5 

6.0 

6 

4.7 

7 

3.3 

8 

3.0 

9 

2.1 

10 

1.6 

11 

1  2 

12 

1.6 

13 

1.8 

14 

1.8 

la 

1.8 

16 

1.4 

17 

1.1 

18 

.8 

19 

.6 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Discharge  estimated  as  follows:  Nov.  15-30,  5  second-feet;  Dee.  1-14,  4  second-feet;  Dec.  15-31, 

2.5 second-feet;  Jan.  1-13,  4  sejond-feet;  Jan.  14-31,  5  seoond-feet;   Feb.  1-12,  11  second-feet;  Apr.  16-19 

0.6seoond-foot*,  June  20-30, 0.4  second-foot.    Discharge  also  interpolated  for  many  single  days.  Practically 
DO  flow  July  to  September. 
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Monthly  discharge  of  Willow  Creek  near  Malheur,  Oreg.y/or  the  year  ending  Sept,  SO,  191$. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(total  in 
acre-leet). 

Aoco- 

Maximum.  Minimum. 

Mean. 

nej. 

October 

6.1               i.fi 

4.21 
5.99 
3.18 
4.42 
12.4 
13.3 
4.63 
10.7 
2.13 

250 
356 
196 
272 
689 
818 
270 
658 

C. 

November 

9.0 

C. 

December 

D. 

January 

D. 

February 

24 
17 
12 
23 
8 

C. 

l^w^b..     . 

10 
.5 
1.8 

B. 

April 

C. 

MSy.:::::::::::::::::::. :::.:::::::::::::::::::::: 

C. 

June 

127     D. 

The  period 

3,640 

1                   1 

PAYETTE  RIVER  NEAR  HORSESHOE  BEND,  IDAHO. 

Location.— In  sec.  14,  T.  7  N.,  R.  2  E.,  100  feet  east  of  the  tracks  of  the  Idaho  Northern 
branch  of  the  Oregon  Short  Line  Railroad,  and  1^  miles  northeast  of  Horseshoe 
Bend,  Boise  County. 

Drainage  area. — 2,160  square  miles  at  present  site  (measured  on  topographic  and 
Land  Office  maps). 

Records  available.-— May  3,  1912,  to  September  30,  1915,  at  present  site;  February 
'  3, 1906,  to  November  22,  1912,  at  old  site  in  sec.  2,  2  miles  farther  upstream.    Two 
small  creeks  enter  on  left  between  the  two  stations. 

Gaoe. — Barrett  and  Lawrence  water-stage  recorder  on  right  bank  about  200  feet  above 
the  railroad  crossing;  inclined  staff  on  right  bank  at  former  site.  S.  H.  McAlli»- 
ter,  observer. 

Discharge  measurements. — ^Made  from  a  cable  about  200  feet  below  the  gage. 

Channel  and  control. — Bed  consists  of  cobbles  and  coarse  gravel  with  a  few  laige 
rocks.    Control  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder^ 
5.76  feet  at  noon  May  19  (discharge,  9,380  second-feet);  minimum  stage,  1.00  foot  at 
10  p.  m.  August  31,  and  2  a.  m.  September  1  (discharge,  751  second-feet). 

1906-1915:  Maximum  stage  recorded,  11.5  feet  (on  original  gage)  June  7,  1909 
(discharge,  19,500  second-feet);  minimum  stage  recorded  August  31  and  Septem- 
ber 1,  1915. 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice; -flow  estimated  by 
comparison  with  Boise  River  records,  and  from  weather  records. 

Diversions. — Only  a  few  small  ranch  diversions  are  made  above  the  station;  recoid 
gives  practically  the  total  flow  from  the  upper  Payette  basin. 

Regulation  . — ^None. 

Accuracy. — State-discharge  relation  permanent;  affected  by  ice  December  16  to 
February  12.  Rating  curve  well  defined.  Mean  daily  gage  heights  obtained  by 
inspecting  recorder  graph.  Daily  discharge  ascertained  by  applying  daily  gage 
heights  to  rating  table.    Open-water  records  excellent,  winter  records  fail. 

Cooperation. — Gage-height  record  furnished  by  the  Electric  Investment  Co. 

Discharge  measurements  of  Payette  River  near  Horseshoe  Bend,  Idaho,  during  the  year 

eroding  Sept.  SO,  1915. 
[Made  by  0.  C.  Baldwin.] 


Date. 


Dls- 


June  8. . 
Sept.  3. 


5,456 
914 
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Daily  discharge,  in  second-feetj  of  Payette  River  near  Horseshoe  Bend,  Idaho,  for  the  year 

ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

950 

958 

1,090 

1,120 

1,100 

1,060 
1,060 
1,060 
1,050 
1,040 

1,100 
1,120 
1,110 
1,090 
1,070 

1,060 
1,070 
1,300 
1,430 
1,640 

1,640 
1.600 
1,510 
1,420 
1,380 

1,340 
1,320 
1,300 
1,290 
1,280 
1,300 

1,320 
1  340 
1,340 
1,330 
1,320 

1,310 
1,280 
1,250 
1,240 
1,240 

1,220 
1,240 
1,280 
1,290 
1,230 

1,040 
1,060 
1,120 
1,080 
1,040 

1,060 
1,010 
1,0W 
1,210 
1,170 

1,120 
1,080 
1,120 
1,210 
1,070 

959 

848 

1,010 

1,120 

1,070 

1,030 
950 
848 
814 
808 

890 
982 
808 
814 
782 

....... 

**'958' 
936 
906 

920 
958 

1,120 
1,120 

1,120 
1,120 
1,100 
1,080 
1,090 

1,100 
1,090 
1,060 

1,050 
1,050 
1,060 
1,060 

ijoso 

1,030 

1,020 

998 

998 

1,020 

l,a'?0 
1,050 
1,060 
1,100 
1,120 

1,170 
1,230 
1,300 
1,370 
1,380 

1,470 
1,610 
1,880 
2,080 
2,370 

2,370 
2,220 
2,220 
2,450 
2,850 
2,760 

2,680 
2,680 
2,930 
3,110 
3,200 

3,110 
3,110 
3,020 
2,930 
2,930 

2,930 
3,110 
3,290 
4,060 
4,680 

4,580 
4,580 
4,680 
5,010 
6,120 

5,470 
5,470 
5,350 
5,120 
4,900 

4,580 
4,580' 
4,680 
4,900 
5,350 

5,580 
5,280 
4,980 
4,680 
4,470 

4,160 
3,860 
3,760 
3,780 
4,470 

5,120 
6,050 
6,520 
7,000 
7,000 

6,760 
7,000 
8,220 
9,220 
8,970 

8,720 
8,470 
8,220 
7,970 
7,720 

7,480 
7,000 
7,000 
7,480 
7,480 
7,480 

7,970 
8,220 
7,720 
7,240 
6,520 

6,280 
6,050 
5,810 
5,700 
5,470 

5,240 
5,010 
4,790 
4,470 
4,260 

4,060 
3,960 
3,860 
3,860 
3,780 

3,660 
3,470 
3,380 
3,290 
3,290 

3,380 
3,200 
2,930 
2,850 
2,680 

2,600 
2,460 
2,300 
2,150 
2,080 

2,220 
2,450 
2,600 
2,600 
2,680 

2,450 
2,300 
2,150 
2,010 
1,950 

1,880 
1,820 
1,760 
1,700 
1,610 

1,520 
1,510 
1,470 
1,420 
1,400 

1,330 
1,330 
1,310 
1,290 
1,260 
1,290 

1,310 
1,310 
1,240 
1,190 
1,160 

1,120 
1,120 
1,110 
1,060 
1,060 

1,030 

1,010 

1,010 

998 

990 

974 
•   958 
943 
906 
890 

883 
869 
862 
869 
855 

842 
828 
808 
801 
796 
770 

770 

2 

936 

3 

906 

4 

862 

5 

842 

0 

808 

7 

796 

8 

789 

9 

782 

10 

780 

11 

780 

12 

814 

13 

862 

14 

890 

15 

876 

16 

862 

17 

848 

18 

828 

19 

814 

20 

814 

21 

808 

22 

801 

23 

789 

24 

780 

25...; 

789 

20 

782 

27 

898 

28 

878 

20 

848 

30 

828 

31   

Note. — Discharge  estimated,  because  of  ice,  from  weather  records  and  by  comparison  with  records  of  flow 
of  Boise  River  as  follows:  Dec.  16-^1,  800  second-feet;  Jan.  1-31,  950  second-feet;  Feb.  1-12,  1,000  second- 
feet.    Discharge  Interpolated  Dec.  1,  May  2, 3,  July  2  and  3  for  laclc  of  gage  heights. 

Monthly  disduxrge  of  Fayette  River  near  Horseshoe  Bend,  Idaho,  for  the  year  ending  Sept. 

SO,  1915. 

[Drainage  area,  2,160  sqciare  miles.] 


Month. 


Discharge  in  second-feet. 


Ruihofr. 


Maximum. 


Mtnimiim- 


Mean. 


Per 
square 
mile. 


Depth  in 

incnes  on 

drainage 

area. 


Total  in 
aore-feet. 


Accu- 
racy. 


October 

November.. 
December.. 

January 

February... 

Mandi 

April 

limy 

June 

July 

August 

September.. 


1,640 
1,340 
1,120 


960 
1,010 


1,120 
2,850 
5,470 
9,220 
8,220 
2,880 
1,310 
036 


998 
2,680 
3,760 
2,680 
1,260 
770 
770 


1,220 

1,190 

859 

950 

1,030 

1,600 

4,070 

8,510 

4,750 

1,900 

986 

829 


0.586 
.651 
.398 
.440 
.472 
.694 
1.88 
3.01 
2.20 
.880 
.468 
.384 


0.851 
.816 
.469 
.607 
.492 
.800 
2.10 
3.47 
2.46 
1.01 
.628 
.428 


76,000 
70,800 
62,800 
68,400 
68,600 
92,200 
242,000 
400,000 
283,000 
117,000 
60,600 
49,300 


A. 
A. 
C. 
D. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


The  year. 


9,230 


770 


2,160 


.005 


18.6 


1,660,000 


MoiB.~See  txtoi  note  to  table  of  dally  discharge. 
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VOSTH  FORK  OF  PAYETTE  BIVEE  AT  LARDO.  IDAHO. 

Location. — In  sec.  8,  T.  18  N.,  R.  8  E.,  about  one-fourth  mile  below  Lardo,  Boise 
County,  and  the  outlet  of  Big  Payette  Lake.  No  tributariee  enter  between  the 
lake  and  the  gage. 

Dbain AGE  AREA . — 131  squarc  milee  (measured  oh  topographic  and  Land  Office  maps). 

Records  available.— September  1, 1908,  to  September  30, 1915. 

Gaoe. — Inclined  staff  on  left  bank  installed  July  25, 1911;  read  daily  by  Neal  Boyd- 
stun.  Original  temporary  gage  (used  Sept.  1  to  Oct.  8,  1908)  was  about  1  inile 
below  site  of  present  gage;  permanent  vertical  staff  gage  (used  until  July  25, 
1911)  was  installed  October  14,  1908,  on  left  bank  about  30  feet  below  present 
site.    Gage  datum  unchanged  since  October  14,  1008. 

Discharge  measurements. — ^Made  by  wading  or  from  cable  ene-half  mile  below 

gage. 

Channel  and  control. — Bed  of  stream  and  control  consists  of  cobbles  and  gravel; 
slightly  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.8  feet  at  7.30 
a.  m.  May  23  (discharge,  1,300  second-feet);  minimum  stage  recorded,  1.55  feet 
September  25  to  30  (discharge,  19  second-feet). 

1908-1915:  Maximum  stage  recorded,  7.5  feet  June  5,  1909  (discharge,  4,250 
eecond-feet);  minimum  stage  recorded  1.1  feet  October  21  and  22, 1911  (discharge 
3  second-feet). 

Winter  flow.— Stage-discharge  relation  not  affected  by  ice,  presumably  because  of 
the  proximity  of  the  station  to  Big  Payette  Lake. 

Diversions. — None  above  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  during  April,  1915;  not  affected  by 
ice.  Two  well-defined  rating  curves  used,  October  1  to  April  3  and  April  9  tp 
September  30.  Gage  read  to  quarter-tenths  once  daily.  Daily  discharge  ascer- 
tained by  applying  daily  gage  heights  to  rating  table.    Records  excellent. 

Discharge  measuremeTUs  of  North  Fork  of  Payette  River  at  Lardo,  Idaho ,  during  the  year 

ending  Sept.  SO,  1915. 


[Made  |)y  0.  C.  Baldwin.] 

Date. 

bSSBt. 

Dis- 
charge. 

June  13 

Ftei. 
Z.T1 
1.79 
1.79 

^"^ 

Sept.  9 

SL6 

^  q:::::::::::;:::::;::.:.. :....::::::::;:::::::::::::;:::::::::::::::;:::::::::; 

3S.8 
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Daily  ducharge^  in  ucondrfeei,  of  North  Fork  of  Payette  River  at  Lardo,  Idaho,  for  the 

year  ending  Sept.  SOy  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

45 
47 
47 

47 
50 

50 
52 
52 
52 
52 

52 
52 
54 

54 
56 

60 
63 
65 
68 
72 

75 
78 
86 
93 
102 

107 
110 
120 
126 
135 
148 

153 
158 
166 
173 
178 

192 
178 
173 
173 
166 

166 
158 
153 
153 
148 

148 
142 
142 
135 
135 

130 
130 
130 
110 
114 

114 
114 
114 
120 
120 

120 
126 
126 
126 
120 

120 
120 
114 
114 
110 

110 
93 

88 
83 

78 

78 
78 
78 
76 
75 

75 
75 
72 
72 
72 

69 
68 
68 
68 
68 
68 

68 
68 
68 
68 
65 

66 
65 
65 
66 
65 

68 
68 
72 
72 
72 

72 
72 
72 
68 
68 

68 
68 
65 
65 
65 

65 
65 
65 
65 
65 
65 

68 
68 
68 
72 
72 

72 
72 
72 
72 
72 

68 
68 
68 
68 
72 

72 
72 
72 
72 
72 

72 
72 
72 
72 
72 

73 
73 
73 

73 
70 
70 
70 
70 

68 
68 
68 
68 
68 

68 
68 
68 
68 
70 

70 
70 
70 
73 
73 

73 
73 
77 
77 
77 

84 
92 
100 
103 
114 
118 

121 
124 
128 
130 
143 

165 
178 
190 
203 
218 

234 
251 
308 
360 
482 

632 
585 
670 
762 
860 

963 
1,040 
1,070 
1,070 
1,070 

1,070 
1,070 
1,070 
1,160 
1,150 

1,150 

1,040 

893 

704 

670 

613 
641 
762 
826 
860 

928 

963 

1,040 

1,070 

1,070 

999 

963 

999 

1,040 

1,070 

1,160 
1,220 
1,300 
1,220 
1,160 

1,070 
963 
1,070 
1,220 
1,220 
1,150 

1,150 

1,070 

1,040 

999 

963 

928 
803 
826 
794 
731 

670 
641 
585 
585 
558 

632 
607 
482 
458 
435 

412 
390 
390 
369 
348 

328 
308 
308 
290 
200 

271 
271 
271 
271 
354 

254 
251 
251 
240 
234 

218 
209 
209 
203 
189 

176 
170 
166 
146 
132 

124 
118 
118 
112 
124 

118 
118 
118 
112 
112 
108 

108 
105 
106 
100 
100 

100 
95 
92 
92 

88 

84 
84 
80 
80 
77 

74 
74 
70 
70 
66 

64 
64 
62 
58 
58 

65 
53 
63 
58 
58 
62 

62 

2 

66 

3 

70 

4 

64 

6 

62 

6 

18 

7 

53 

8 

44 

9 

37 

10 

41 

11 

39 
37 

12 

13 

35 

14 

'34 

15 

32 

16 

30 

17 

28 

18 

27 

19 

26 

20 

24 

21 

22 

22 

22 

23 

22 

24 

20 

25 

19 

26 

19 

27 

19 

28 

10 

29 

10 

30 

19 

31 

Note.— Discharge  interpolated  Dec.  13, 14,  Apr.  1,  2,  and  4-8,  for  lack  of  gage-height  record. 

Monthly  discharge  of  North  Fori  of  Payette  River  at  Lardo^  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 

[Drainage  area,  131  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-olL 


Depth  in 

inches  on 

drainage 

area. 


Totalin 
acre-feet. 


Accu- 
racy. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


148 

192 

126 

72 

73 

118 

1,150 

1,300 

1,150 

271 

108 

70 


45 
110 
68 
66 
68 
68 
121 
613 
290 
108 
53 
19 


73.2 

146 
90.5 
67.3 
71.1 
76.7 

579 
1,000 

609 

183 
77.1 
35.6 


0.560 
1.11 
.091 
.614 
.543 
.585 
4.42 
7.63 
4.66 
1.40 
.589 
.272 


0.644 
1.24 
.797 
.603 
.665 
.674 
4.93 
8.80 
5.19 
1.61 
.679 
.304 


4,600 
8,600 
5,560 
4,140 
3,960 
4,720 
34,500 
61,600 
36,200 
11,300 
4>740 
2,120 


1,300 


19 


252 


1.92 


26.0 


182,-000 
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158  SURFACE  WATER  SUPPLY,  1915,  PART  XII — ^B. 

VORTH  FORK  OF  PAYZTTE  RIVER  AT  VAIT  WTOK.  IDAHO. 

Location. — In  sec.  26»  T.  14  N.,  R.  3  E.,  at  the  river  bridge  half  a  mile  north  of  Van 
Wyck,  Boiae  CJounty,  and  li  miles  west  of  Crawford.  Willow  Creek,  a  smaU 
stream,  enters  from  the  south  half  a  mile  below. 

Drainage  area. — 58G  square  miles  (measured  on  topographic  and  Land  Office  ixiape) 

Records  available.— January  1, 1912,  to  September  30, 1915.  Gage  heights  January 
1  to  August  7,  1912,  were  derived  from  private  records  from  comparative  gage 
readings;  daily  discharge  not  determined  prior  to  June  20,  1912. 

Gaoe. — Vertical  staff  spiked  to  the  downstream  side  of  the  second  pier  from  rig^t 
end  of  bridge;  read  by  L.  S.  Kimball.  Gage  used  August  8,  1912,  to  May  4,  1913, 
was  vertical  staff  at  same  location  and  reading  0.6  foot  higher  than  present  gage. 

Discharge  measurements. — ^Mfkie  from  bridge  or  by  wading. 

Channel  and  control. — Bed  consists  of  rock  overlain  by  sand  and  gravel;  control 
somewhat  shifting. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.8  feet  May  21 
and  22  (discharge,  3,900  second-feet);  minimum  stage  recorded,  1.6  feet  August 
31  and  September  10  to  12  (discharge,  139  second-feet). 

1912-1915:  Maximum  stage  recorded  9.1  feet  June  1  and  2,  1913  (discharge, 
8,140  second-feet);  minimum  stage  recorded  1.6  feet  August  31  and  September 
10  to  12,  1915  (discharge,  139  second-feet). 

Winter  plow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  observer's  notes,  weather  records,  and  by  comparison  with  the  records  at 
other  stations  in  the  Payette  and  Boise  drainages. 

Diversions. — Practically  no  diversions  made  above  station. 

Regulation. — None. 

Accuracy.— Stage-discharge  relation  changed  during  winter;  affected  by  ice  Decem- 
ber  1  to  March  24.  Two  fairly  well  defined  rating  curves  used,  one  October  1  to 
November  30,  the  other  March  25  to  September  30.  Gage  read  to  half-tentfae 
once  daily;  gage  heights  somewhat  imcertain  during  low  stages.  Daily  discharge 
ascertained  by  applying  daily  gage  heights  to  rating  tables,  except  during  period 
for  which  stage-discharge  relation  was  affected  by  ice.  Records  good  April  to 
July;  fair  for  October,  November,  August,  and  September;  poor  for  winter 
months. 

Cooperation. — Gage-height  record  furnished  by  L.  S.  Kimball. 

Discharge  measurements  of  North  Fork  of  Payette  River  at  Van  Wyck,  Idaho,  during  Ae 

year  ending  Sept.  90y  1915, 

(Made  by  O.  C.  Baldwin.) 
Date. 


Jane  14.. 
Sept.  10. 
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Daily  discharge,  in  second-feetf  of  North  Fork  of  Payette  River  at  Van  TFydb,  Jdaho,  for 

the  year  ending  Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

316 

298 
298 
298 
298 

298 
298 
298 
298 
298 

298 

298 
208 
281 
281 

281 
264 
2frt 
2f>4 
264 

264 
2P8 
298 
334 
373 

414 
457 
457 
457 
457 
457 

467 
457 
457 
457 
457 

436 
436 
436 
457 
457 

436 
436 
43fi 
436 
414 

414 
414 
414 

775 
775 
775 
841 
841 

841 
909 
909 
979 
979 

l,a50 
1,0)0 

i,ajo 

1,130 
1,130 

1,130 
1,210 
1,2'W 
1,290 
1,370 

1,550 
1,640 
1,740 
1,840 
1,740 

1,740 
1,740 
1,740 
1,840 
1,950 

2,060 
2,060 
2,060 
2,060 
1,950 

1,840 
1,640 
1,550 
1,550 
1,640 

2,060 
2,400 
2,6V) 
2,650 
2,650 

2,781 
3,n40 
3,181 
3, 46) 
3,600 

3,900 
3,000 
3,600 
3,320 
3,180 

3,180 
3,040 
2,910 
2,780 

2,010 
3,043 

2,910 
2,780 
2,650 
2,650 
2,400 

2,290 
2,170 
2;  060 
1,840 
1,740 

1,740 
1,640 
^.'i.'iO 
1,460 
1,460 

1,370 
i;370 
1,290 
1,200 
1,290 

1,210 
1,290 
1,210 
1,130 
1,130 

^aw 

979 
909 
841 
776 

711 
650 
502 
502 
564 

536 
483 
483 
433 
433 

433 
433 
433 
433 

385 

385 
38S 
38.5 
362 
362 

362 
339 
339 
339 
339 

339 
339 
339 
339 
317 
317 

295 
296 
296 
295 
295 

295 
274 
274 
274 
274 

274 
274 
253 
253 

253 

253 
253 
2&3 
253 
233 

233 
233 
233 
194 
194 

194 
194 
175 
175 
175 
139 

175 

2 

194 

3 

194 

4 

194 

5 

176 

6 

175 

7 

176 

8 , 

176 

0 

167 

10 

139 

11 

139 

12 

139 

13 

175 

14 

176 

15 

175 

16 

175 

17 

194 

18 

194 

19 

414  ::.:::: 

194 

ao 

414 

414 
414 
414 
414 
414 

373 
373 
373 
373 
373 

........ 

711 
711 
711 
711 
775 
775 

194 

21 

176 

22 

176 

23 

176 

24 

194 

25 

194 

26 

194 

27 

194 

28 

176 

29 

175 

30 

157 

31 

Note.— DlHcharRe  estimated,  b(H»use  of  Ice,  from  weathpr  records  and  by  comparison  with  rpconls  of 
floiw  at  other  stations  as  follows:  Dec.  1-31,  260  second-feet;  Jan.  1-^1,  286  second-feet;  Feb  1-28, 320  second 
feet;  Mar.  1-24.  400  second-feet. 

Monthly  discharge  0/ North  Fork  of  Payette  River  at  Van  Wyck,  Idaho,  for  the  year  ending 

Sept,  SO,  1915. 

(Drainage  area,  686  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

Inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

October 

December 

457 
457 

264 
373 

324 

422 

260 

285 

320 

474 

1,260 

2,670 

1,620 

425 

244 

177 

0.553 

.720 

.444 

.486 

.546 

.809 

2.15 

4.56 

2.76 

.725 

.416 

.302 

.638 

.803 

.512 

.560 

.569 

.933 

2.40 

5.26 

3.08 

.836 

.480 

.337 

WO 
100 
)00 
SOO 
»0 
100 

C. 

c. 

January  . .     x .     .      . 

D 

February -  - - . 

D 

Mftn»h     

775 

1,950 

8,900 

2,910 

711 

295 

194 

n 

April 

775 
1,550 
775 
317 
139 
139 

300  1  B 

May.::::::::::::::::::::::: 

)00  1  b' 

June...... 

100  '  B 

July 

100  >  n 

August 

S^tember 

)00 
SOO 

C. 

c 

The  year 

3,900 

139 

708 

1.21 

16.4 

512,000 

NoTB.— See  footnote  to  table  of  daily  discharge. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


LAKE  FORK  OF  PAYZTTE  RIVER  NEAR  MoCALL.  IDAHO. 

Location. — ^In  sec.  13,  T.  18  N.,  R.  3  E.,  at  the  Waine  ranch,  one-fourth  mile  below 
outlet  of  Little  Payette  Lake  and  3  miles  east  of  McCall,  Boise  Ooimty.  No  tribu- 
taries between  lake  and  gage. 

Drainage  area. — ^Not  measured. 

Records  available. — September  28,  1909,  to  October  17,  1914,  when  station  was 
discontinued. 

Gage. — ^Vertical  staff  on  left  bank;  installed  November  4,  1910,  replacing  original 
vertical  staff  at  the  same  site  and  datum;  read  by  Ame  S.  Maki. 

Discharge  measurements. — ^Made  by  wading  or  from  cable  about  200  feet  below  gage. 

Channel  and  control. — Bed  composed  of  fine  gravel.  Control  is  a  rough  diversion 
dam  about  one-fourth  mile  below  gage. 

Extremes  op  discharge. — Maximum  stage  recorded  October  1-17, 1.35  feet  October  4 
(discharge,  52  second-feet);  minimum  stage  recorded,  1.0  foot  October  13  (dis- 
charge, 28  second  feet). 

1909-1914:  Maximum  stage  recorded  6.1  feet  May  28,  1913  (discharge,  1,900 
second-feet);  minimum  stage  recorded  0.30  foot  September  30,  1911  (dischaj^ge, 
5  second-feet). 

Winter  flow. — Stage-discharge  relation  imaffected  by  ice. 

Diversions. — ^None  above  station. 

Regulation. — None. 

Accuracy. — ^Daily  discharge  ascertained  by  applying  gage  heights  to  well-defined 
rating  curve.    Records  good. 

Daily  discharge^  in  second-feet,  of  I^ake  Fork  of  Payette  River  near  McCaU,  Idaho,  for  the 

month  of  October,  1914. 


Day. 


Oct. 


1 

38 

2 

38 

3 

34 

4 

52 

6 

48 

6 

41 

7 

44 

8 

41 

0 

34I 

10 

34  \ 

1 


Day. 


11 

34 

12 

38 

13 

28 

14 

34 

16 

34 

16 

34 

17 

38 

18 

19 

20 

Oct. 


I>ay. 


Oct. 


WEISEK  BIVEK  NEAB  WEISE&,  IDAHO. 

Location. — In  sec.  25,  T.  11  N.,  R.  4  W.,  2  miles  below  mouth  of  Crane  Creek,  5  miles 
above  Mann  Creek,  and  10  miles  above  Weiser,  Washington  County,  at  about  the 
same  site  as  station  discontinued  in  1904. 

Drainage  area. — ^Not  measured. 

Records  available. — ^December  6,  1894,  to  December  31,  1904;  October  7,  1910,  to 
December  31,  1914,  when  station  was  discontinued. 

Gage. — Inclined  staff  on  right  bank  beside  the  Pacific  and  Idaho  Northern  Railroad 
track;  installed  December  12,  1911,  and  used  since  January  1,  1912;  read  by 
J.  R.  Derig.  Records  in  1910  and  1911  are  referred  to  an  inclined  staff  on  right 
bank  about  1  mile  below  present  site;  no  known  relation  between  datum  oC 
present  gage  and  that  of  gages  used  previously. 

Discharge  measurements. — Made  by  wading  or  from  cable  at  site  of  old  gage  1  mile 
downstream. 

Channel  and  control. — Bed  composed  of  rock  and  coarse  gravel.  Control  practi- 
cally permanent.  One  channel  at  all  stages.  Banks  high,  clean,  and  not  subject 
to  ov^ow. 
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Extremes  of  discharge. — ^Maximum  stage  recorded  October  1  to  December  31, 1914, 

5.4  feet  November  17  (discharge,  450  second-feet);  minimum  stage  recorded' 

4.6  feet  November  28  (discharge,  61  second-feet). 
1894-1914:  Maximum  stage  recorded  9.20  feet  May  5,  1896  (discharge,  17,900 

second-feet);  minimum  stage  recorded  0.20  foot,  August  21,  1898  (discharge, 

10  second-feet). 
Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice. 
Diversions. — Some  small  diversions  are  made  from  the  main  river  above  the  station. 

Large  diversions  are  made  from  storage  reservoirs  on  Lost  and  Crane  creeks. 
Regulation. — None. 
Accuracy. — Gage  read  to  hundredths  daily.    Rating  curve  well  defined.    Records 

good. 

Daily  discharge,  in  second-feet,  of  Weiser  River  near   Weiser,  Idaho,  for  the  period 

October  to  December,  1914- 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Doc 

Day. 

Oct. 

Nov. 

Doc 

1 

258 
258 
248 
206 
206 

248 
206 
140 
152. 
206 

'406 
197 
202 
206 
206 

206 
206 
206 
206 
206 

160 
160 
183 
197 
232 

232 
232 
232 
216 
216 

11 

179 
152 
140 
140 
128 

120 
120 
206 
248 
316 

197 
183 
197 
206 
160 

183 
450 
405 
360 
316 

206 
206 
190 
175  , 
160  ' 

160  1 
160  ! 
146  1 
133  ! 
120 

21 

316 
287 
270 
258 
140 

128 
128 
120 
120 
120 
206 

816 
266 
216 
206 
206 

211 
216 
61 
110 
160 

120 

2 ^.,. 

12 

22 

120 

3 

13 

23 

120 

4 

14 

24 

120 

6. 

15 

25 

•120 

« 

16 

26 

120 

7 

17 

27 

101 

8 

18 

28 

87 

9 

19 

29 

87 

10 

20 

30 

87 

31 

87 

NoTB.— Discharge  dotennined  from  a  well-defined  rating  curve  except  as  follows:  KsMmated  Nov.  21, 
on  account  of  apptfent  effect  of  ice;  interpolated,  for  lack  oi  gage  heights,  Oct.  11,  Nov.  2, 18..19, 22,  26, 28^ 


D«^  0. 13. 14, 18. 19,  22,  25,  27,  29,  and  31. 

Monthly  discharge  of   Weiser  River   near  Weiser,  Idaho,  for  the  period  October   to 

December,  1914. 


Month. 

Discharge  in  second-feet 

Run-off 
(total  in 
acre-feet). 

Accu- 
racy. 

lw|T1iTimTH , 

Mean. 

Octoher 

310 
450 
232 

lao 

61 
87 

198 
222 
158 

11,900 
13,200 
9,720 

B. 

November 

B. 

I>9ceniber 

C. 

Tlia  period 

34,800 

CBA9S  CBEEK  NEAB  MIDVALS.  IDAHO. 

Location. — In  sec.  19,  T.  12  N.,  R.  2  W.,  300  feet  below  dam  of  Crane  Creek  Irriga- 
tion Co.,  and  12  miles  southeast  of  Midvale,  Washington  County.  No  tributaries 
between  dam  and  station;  Last  Chance  Creek  enters  a  short  distance  below. 

Drainage  area. — ^269  square  miles  (measured  on  topographic  maps). 

Records  available. — October  30,  1910,  to  September  30,  1915. 

Gaoe. — Staff  on  right  bank  in  three  vertical  sections  and  one  inclined  section;  read 
by  Gilbert  Thornton,  gate  keeper  at  the  dam. 

Discharge  measurements. — Made  by  wading  or  from  a  cable  20  feet  above  gage. 

Channel  and  control. — Bed  composed  of  lava  rocks  and  coarse  gravel;  very  rough. 
Control  practically  permanent.    Banks  vary  brushy. 

45725*— 18— W8P  413 11 
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Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.9  feet  May  19-29 
(discharge,  629  second-feet);  gates  at  dam  closed  January  1  to  April  17,  and  di»- 
chaige  during  this  period  assumed  as  zero. 

1910-1915:  Maximum  stage  recorded,  8.9  feet  December  3,  1910  (discharge, 
4,240  second-feet).  Zero  flow  reported  at  various  times  ^en  gates  at  dam  were 
closed. 

Winter  flow. — Stage-dischaige  relation  not  affected  by  ice;  open  water  rating 
curve  assimied  applicable  in  December.  The  comparative  freedom  from  ice  at 
this  station  is  probably  due  to  the  proximity  of  the  station  to  the  res^'voir. 

Diversions. — No  large  diversions  above  the  gage.  Flood  waters  are  impounded  in 
the  storage  reservoir  of  the  Crane  Creek  Irrigation  Co.  just  above  the  gage.  The 
record  of  flow  at  the  station  shows  only  the  amount  of  water  discharged  from  the 
reservoir  and  does  not  necessarily  represent  the  true  flow  of  Crane  Creek. 

Regulation. — ^Flow  completely  r^ulated  by  gates  at  dam.  When  the  gates  are 
closed  the  flow  has  been  considered  as  zero,  but  there  may  be  some  slight  seepage 
which  is  thiis  unaccounted  for. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  fairly  well  defined.  Gage  read  to  tenths  once  daily.  Gage  height 
record  fair.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
table.    Records  fair. 

Discharge  measttrements  of  Crane  Creek  near  Midvale,  Idaho,  during  the  year  ending 

Sept.  30,  1915. 

[Made  by  A.  W.  Harrington.] 


Date. 

^ 

Di9- 

diargci 

Sept.  2 

Fed. 
2.«7 

5«.^^ 

1(L9 

DaH/y  discharge,  in  second-Jeet,  of  Crane  Creek  near  Midvale,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

Jtoy. 

JVBM. 

Jnly. 

Aug. 

Sept 

1 

24 
24 
34 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
87 

87 
87 
37 
37 
87 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
87 
87 
87 
37 

37 
37 
37 
37 
87 

87 
37 
87 
87 
37 

87 
87 
87 
87 
37 
37 

i" 

2 
30 

80 
30 
30 
30 
80 

30 
30 
30 
30 
30 

30 
80 
30 
30 
16 

89 
629 
629 

629 
629 
629 
629 
639 

629 
629 
620 
629. 
30 
30 

30 
30 
30 
30 
30 

30 
.  30 
80 
72 
72 

72 
72 
83 
83 
83 

83 
88 

83 
83 
83 

83 
108 
108 
108 
106 

108 
108 
108 
106 
108 

106 
108 
108 
108 
106 

106 
83 
83 
83 
83 

88 

83 
83 
83 
58 

53 
53 
53 
53 
53 

53 
53 
53 
53 
37 

37 
37 
37 
37 
37 
37 

53 
53 
58 
53 
53 

53 

53 
53 
58 

53 
53 
53 
68 
53 

58 
58 
58 
53 
53 

53 

2 

45 

3 

4 

5 

6 

7 

8 

9.,.      

9 

10 

11 

12 

13 

14 

45 

15 

16 

6 

17 

6 

18 

6 

19 

6 

20 

6 

21 

6 

22 

6 

23 

ft 

24 

I 

25 

I 

26 

I 

27 

6 

28 

6 

29 

6 

30 

« 

31 

, 

Note.— Gates  at  dam  were  closed  Jan.  1  to  April  17;  discharge  assumed  as  lero  although  there  mav  have 
been  some  seepage.  Discharge  interpolated  Oct.  1-3.  Sept.  17, 18,  20,  21,  and  23-30.  Discbarge  estimated 
as  follows:    Aug.  22  to  Sept.  1,  53  second-feet;  Sept.  3-8,  30  seoond-feet;  Sept.  10-13  and  15,  45  seoond-feet. 
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Monthly  discharge  of  Crane  Creek  near  Midvale^  Idaho^for  the  year  ending  Sept,  30,  1915, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-leet). 

Accu- 

Minimum. 

Mean. 

racy. 

October 

37 

37 

37 

0 

0 

0 

30 

629 

108 

108 

53 

24 

37 
37 
0 
0 
0 
0 
6 
80 
37 
53 
6 

35.7 

37.0 

37.0 

0.0 

0.0 

0.0 

11.1 

235 

74.9 

M    67.8 

^    53.0 

21.6 

J22 
2,200 

^«. 

0 

0 

660 

14,400 

4460 

4,170 

.    1,290 

c. 

November 

c, 

December 

C 

January 

February 

M^T^h . , . 

April 

D. 

MAy!::::;::::::;::.:::::::. ::....:.: :: 

B. 

June 

B. 

July 

B. 

August 

c. 

September 

D. 

The  year 

629 

0 

48.3 

34,900 

Nor. 


footnote  to  table  of  daily  discharge. 

NORTH  FORK  OF  BURNT  RIVER  AT  ATJDRST,  ORBO. 


Location. — ^In  sec.  31,  T.  11  S.,  R.  37  E.,  at  Audrey  post  office,  Baker  County, 

one-fourth  mile  below  mouth  of  China  Creek,  and  9  miles  south  of  Whitney, 

Baker  County. 
Dbainaoe  abba. — ^Not  measured. 
Records  available. — ^March  15  to  September  30, 1915. 
Gaoe. — ^Vertical  staff  nailed  to  larg^  willow  tree  on  right  bank,  200  feet  below  the 

post  office;  readl>y  Charles  Davidson. 
DiscHAROB  MEASUREMENTS. — ^Mado  from  foot  log  at  gage  or  by  wading. 
Channel  and  control. — Gravel;  shifting  only  in  floods.    Banks  may  be  cut  during 

high  water. 
Extremes  of  discharge. — ^Maximum  stage  recorded,  2.70  feet  March  29  (discharge, 

480  second-feet);  minimum  stage  recorded,  0.02  foot  August  21-22  (dischaige,  0.3 

second-foot). 
WiNTBR  FLOW. — Stago-dischaige  relation  affected  by  ice  two  or  three  months. 
Divbrsions. — ^An  area  of  910  acres  is  irrigated  from  North  Fork  above  the  station,  and 

two  ditches  take  water  out  about  a  mile  above  the  station,  one  diverting  around  the 


Aocuract. — Stage-discharge  relation  practically  permanent.  Rating  curve  foirly  well 
d^ned  below  200  second-feet;  not  defined  above.  Gage  read  to  quarter-tenths 
once  daily.  Daily  dischaige  ascertained  by  applying  daily  gage  heights  to  rating 
table.    Records  good  except  for  low  water,  for  which  they  are  fair. 

CooPBBATioN. — Field  data  furnished  by  the  State  Engineer  of  Oregon. 

JHseharge  meaturemenU  of  North  Fork  of  Burnt  River  at  Avdrey,  Oreg.,  during  the  year 

ending  Sept.  SO,  1915, 


Dste. 

iladeby- 

heiSt 

Dis- 
eharge. 

Date. 

Madeby- 

Gam 

Db. 

charge. 

Uar    15 

C  O  Pwilpm 

Feet, 
a  1.02 

i.ao 

.70 
.80 

108 
26.8 
30.1 

June  17 
July    6 
Aug.  » 

H.  K.  Donnelly 

do 

do 

Feet. 

0.35 

.18 

.06 

S^f, 

Apr.  IJ 

37 

May  37 

H.  K.  Donnelly 

do 

do 

3.7 
.3 

•  stage-discharge  relation  affected  by  ice. 
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Daily  discharge,  in  second  feet  of  North  Fork  of  Burnt  River  at  Audrey,  Oreg.,  for  fih% 

year  ending  Sept,  SO,  191$, 


Day. 

Mar. 

Apr. 

Maj. 

Jane. 

July. 

Aug. 

Sept. 

1 

164 

164 
208 
208 
164 

143 
112 
81 
81 
81 

81 
81 
81 
81 
81 

85 
81 
81 
81 
81 

66 
66 
60 
47 
47 

35 
26 
25 
46 
66 

50 
66 
50 
50 
50 

47 
35 
35 
35 
35 

50 
63 
63 
100 
68 

81 
70 
70 
70 
63 

50 
66 
63 
50 
60 

47 
47 
47 
50 
50 
35 

35 
35 
33 
33 
33 

25 
15 
10 
10 
10 

10 
10 
10 
10 
10 

10 
0 
0 
0 
6.5 

6.5 
6.5 
7.0 
6.0 
6.5 

7.0 
3.5 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
8.5 

10 

10 

6.6 
3.5 
3.5 
3.5 
6.0 

6.0 
6.5 
6.5 
6.0 
3.5 

3.5 
3.5 
3.6 
3.5 
3.5 

3.5 
3.0 
3.0 
8.5 
3.5 
3.0 

&5 

1.5 
1.5 

lis 

L2 
1.2 
1.2 

1.1 

2 

1.2 

3 - 

1.2 

4 

1.2 

s:;™;;.;;. ;..;..;.;..;:.:. :::::::::::::::: 

.8 

6 

.8 

7 

.8 

8 

.8 

9 

.8 

10 

LS 

11 

1.6 

12 

L5 

13 

1.5 

14 

3.0 

15 

40 

55 

66 
81 
100 
104 

104 
123 
139 
164 
123 

100 
104 
143 
460 
230 
.  197 

8.0 

16 

8.0 

17 

8.0 

18 

S.0 

19 

3.0 

20 

3.0 

21 

8.0 

22 

3.0 

23 

3-0 

24 

3.0 

25 

3.0 

26 

3.0 

27 

8.0 

28 

3.0 

29 

8.0 

30 

8.0 

31 

KoTS.^Dlsoharge  Mar.  15-16  estimated  beoaose  of  ioe. 

Mor^hly  discharge  of  North  Fork  Burnt  of  River  near  Audrey,  Oreg.,  far  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Maximiun.  Mlnln'TiTw,      Mean, 


Ran-<A 
(total  in 
acre-feet). 


Aeon- 

racy. 


MlBidi  16-31. 

P:::::::.. 

June 

July 

August 

September... 


The  period. 


460 
208 
100 
35 
10 
2.5 
3.0 


40 

25 

35 
3.0 
3.0 
.3 


137 
80.8 
55.0 
12.8 
4.20 
1.20 
2.19 


4,630 

5,340 

8,380 

762 

264 

74 

130 


B. 
B. 
A. 
A. 
B. 
C 
C 


14,600 


BURITT  RIVES  NEAB  HEREFORD.  OREG. 

Location. — ^In  sec.  25,  T.  12  S.,  R.  36  E.,  about  one-fourth  mile  below  mouth  of 
canyon  which  separatee  valley  around  Hereford  from  that  aroimd  Unity,  3  miles 
below  junction  of  North  and  South  forks,  and  5^  miles  west  of  Hereford,  Baker 
CJounty. 

DsAiNAGB  ARBA. — ^Not  measured. 

Records  availablb. — ^March  16  to  September  30, 1915. 

Gaob. — Vertical  staff  on  left  bank;  observer,  T.  B.  Van  Cleave. 

Discharge  measurements. — Made  by  wading  or  from  planks  about  one-fourth  mile 
above  gage  during  high  water. 
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Channsl  and  oontrol. — Gravel;  ftdrly  permanent.  Banks  subject  to  ov&tiow 
below  gage  and  above  control  in  extremely  high  water. 

ExTRBMBS  OF  DI8CHARGB. — Maximum  stage  recorded,  3.25  feet  March  29  (di8chaige» 
353  second-feet);  minimum  stage  recorded,  — 0.05  foot  August  24  (discharge,  2.5 
second-feet). 

WiNTBR  FLOW. — ^No  rocord  for  period  when  stream  was  frozen. 

DiYBBSiONs. — ^A  total  area  of  7,000  acres  is  irrigated  from  the  forks  of  Burnt  River 
above  the  station. 

Rboulation  . — None. 

AocuRACY.--Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  2  and  125  second-feet.  Gage  read  twice  daily.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  heights  to  rating  table.  Records 
good  for  medium  stages;  fair  for  high  and  low  water. 

OooPBBATioN. — Field  data  furnished  by  State  engineer  of  Oregon. 

Ditekarge  meamrements  of  Burnt  River  near  Hereford^  Oreg,^  during  the  year  ending 

Sept.  SO,  1916. 


Date. 

Made  by— 

bSgEt. 

Dis- 
charge. 

Date. 

Made  by- 

\^t. 

charge. 

iTtr,  iA 

C.  O.  Paulsen 

Feet. 
1.20 
1.36 
.58 
.80 

ao.i 

38.9 

Jane  23 
July    6 
Aug.  24 

H.K.Donnelly 

do 

do 

Feet. 
.30 
.12 

-.05 

'""ti 

H.  K.  Donnelly 

do 

do 

8.0 

a.6 

Daily  discharge,  in  second-feet,  of  Burnt  River  near  Hereford,  Oreg.,for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

181 
184 
233 
225 
188 

174 
154 
134 
124 
102 

92 
94 
87 
92 
77 

71 
82 
55 

56 
46 

45 

41 
36 
36 
30 

25 
22 

18 
23 
60 

41 
46 
43 
36 
36 

30 
30 
28 
28 
30 

40 
51 
64 
95 
82 

75 
71 
68 
66 
56 

55 
55 

56 
65 
62 

51 
45 
40 
55 

40 
36 

43 

43 
36 
35 
31 

18 
18 
14 
12 
14 

12 
17 
16 
12 
U 

10 

8 
18 
18 

13 
11 

22 

2 

3 

4 

5 

6 

?::::::  :::::::::::::::::::::::::::::::::::.. 

8 

9 

10  

11 

12 

13 

14 

15 

16 

70 
86 
97 
90 
104 

118 
149 
1«7 
184 
151 

123 
108 
135 
300 
270 
203 

17 

18 

10 

20 

21 

22 

23 

24 

25 

20 : 

27  

28 

29 

30 

31 

Note.— Discharge  lor  Aug.  6-31  estimated  3  seoond-feet  because  ol  inaccurate  gage  readings. 
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Monthly  discharge  of  Burnt  River  near  Hereford,  Oreg.ffor  the  year  ending  Sept.  SO,  1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
aer»4eet). 

Aooa- 

Maximum. 

M^lTV||mitn , 

Mean. 

»cy. 

M&rch  1(W1 

300 
233 
05 
43 
22 
7 
8 

78 
18 
28 
5 
5 

148 
92.3 
61.1 
14.0 
&0 
3.4 
0.6 

4,7D0 
6480 
3,140 
800 
402 
200 
3» 

B. 

April 

B. 

iSy!:::;;:::::::::::;::::::::::::::::::::::::::::: 

A. 

JUPfl.... ...        ...    . 

B. 

July 

B. 

August 

C. 

SeptemtMO' 

5 

B. 

The  period 

1 

15,300 

1 

BUBNT  BIVER  AT  BRIDGBPOBT.  ORBG. 

Location.— In  oec.  26,  T.  12  S.,  R.  41  E.,  at  highway  bridge,  about  280  3rard8  north 
of  Bridgeport  poet  office,  Baker  County,  above  Auburn  and  Clarke  creeks. 

Dbainaqe  ABBA. — Not  measured. 

Records  available. — ^March  11  to  September  30,  1915. 

Gage. — ^Vertical  staff  on  left  bank,  30  feet  above  highway  bridge.  Charles  Wendt, 
observer. 

Discharge  mbasubements. — Made  from  bridge  or  by  wading. 

Channel  and  contbol. — Gravel;  probably  shifting  in  floods. 

Extbemes  of  dischabge. — Maximum  stage  recorded,  4.45  feet  March  31  (discharge, 
318  second-feet);  minimum  stage,  1.18  feet  September  18-22,  24,  and  25  (dis> 
charge,  0.9  second-foot). 

WiNTEB  flow. — ^No  records  for  periods  during  which  stream  was  frozen. 

DiVEBSioNS. — 14, 600  acres  are  irrigated  above  the  canyon,  the  entrance  of  which  Ues 
about  2  miles  below  the  station. 

Reguijition. — ^None. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well  de- 
fined below  150  second-feet.  Gage  read  to  quarter-tenths  once  daily  and  twice 
daily  during  floods.  Daily  discharge  ascertained  by  applying  daily  gage  heists 
to  rating  table.  Records  good  except  for  extremely  low  stages,  for  which  they  are 
fair. 

Cooperation. — Field  data  furnished  by  State  engineer  of  Oregon. 

DxMcharge  measvrements  of  Burnt  River  at  Bridgeport,  Oreg.,  during  the  year  ending  8€pU 

SO,  1925, 


Date. 

Made  by— 

hcl^t. 

Dis- 
charge. 

Date. 

Made  by- 

bdiFt. 

IHs- 

charsB. 

Mar.  11 

C.  O.  Paulsen 

Feet. 
2.49 
2.05 
2.00 
1.80 

HI 
73.7 
16.8 

June    1 

18 

July   10 

Aug.  21 

H.K.  Donnelly 

do 

do 

do 

FeeL 
2.40 
L40 
1.32 
L20 

^•Sr4 

18 
Apr.  12 
May    0 

do 

H.  K.DMmelly 

....*do 

4.1 
2:6 
1.0 
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Iknly  disckarge,  in  uooni-feet,  of  Burnt  River  at  Bridgeport,  Oreg.y  for  the  year  ending 

Sept,  SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

1 

248 
234 
220 
278 
262 

234 
109 
178 
140 
117 

106 
66 
62 
58 
58 

85 
28 
25 
22 
22 

17 
28 

25 
22 
17 
17 

n 

17 
17 
16 
17 
17 

22 
22 
85 
117 
119 

122 
108 
106 
104 
15 

98 
85 
85 
85 
80 

77 
66 
66 
58 
54 
52 

117 
48 
43 
42 
42 

22 
17 
11 

5.6 

8.7 

3.7 
3.2 
8.2 

2.5 
2.5 
2.5 
2.5 
2.5 

2.8 
2.8 
3.2 
3.2 
3.2 

15 
2.5 
2.5 
2.5 
15 

2.5 
2.5 
2.5 
15 
15 

15 
15 
12 
12 
15 

15 
15 
1.8 
1.8 
15 
15 

12 
12 
15 
15 
L8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.3 
1.3 
L3 

L3 
1.0 
1.0 
1.0 
LO 

LO 
1.0 
1.0 
1.0 
1.0 

LO 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

2:::::::::::::::::::::::::::::::::::::::::::: 

1.0 

3 

1.0 

4 

1.0 

6 

1.0 

e 

1.0 

7 



1.0 

8 ; 

1.0 

»::::::::::::::::::::::::::::::::::::::::::::i. ::::::: 

1.0 

10 

1.0 

11 

66 
70 
75 
80 
80 

100 
100 
112 
117 
117 

128 
138 
152 
152 
171 

178 
152 

140 
178 
220 
318 

1.0 

12 

/    1.0 

13 

1.0 

14 

1.0 

15 

LO 

16 

LO 

17 

LO 

18 

19 

20 

A 

21 .• 

22 

23 

1.0 

2« 

26 

26 

1.0 

27 

LO 

28 

LO 

20 

1.0 

30 

LO 

81 

Monthly  discharge  0/ Burnt  River  at  Bridgeport,  Oreg.,  for  the  year  ending  Sept,  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Rim-off 
(total  in 
acre-feet). 


Accu- 
racy. 


ICaroh  11-81. 

June 

July 

August 

September... 


318 

278 

122 

117 
3.2 
15 
LO 


66 
6 

16 
3.2 
L8 
LO 
.0 


136 
89.7 
6L1 
15.0 
152 
L42 
.08 


6,670 
5,340 
3,760 
893 
155 
87 
58 


The  period... 


16,000 


B. 
B. 
A. 
B. 
C. 

a 

C. 
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KIDDLE  FOSK  OF  BUBITT  aZVXB  HEAB  ATn>REY.  OREO. 

LooATiON. — ^In  sec.  22,  T.  12  S.,  R.  36  E.,  4}  miles  above  mouth,  8  milee  soathetst 

of  Audrey  post  office,  and  8}  miles  northeast  of  Unity,  Baker  County. 
Drain AOB  area. — ^Not  measured. 
Records  avahablb. — ^March  15  to  September  30, 1915. 
Gaqe.— Vertical  staff  nailed  to  willow  tree  on  right  bank,  600  feet  b^ow  house  of 

V.  H.  Campbell,  observer. 
DiscHAROB  MBASURBMBNTS.— Made  by  wading. 
Channbl  and  control. — Gravel  and  tree  roots;  somewhat  rfiifting. 
ExTRBMBS  op  DISCHAROB. — Maxlmum  stage  recorded  during  year,  1.45  feet  March 

27  to  Apiil  ^  (discharge,  4.3  second-feet);  minimum  stage  recorded,  0.60  foot 

July  28  to  September  30  (discharge,  0.4  second-foot). 
Winter  flow. — No  records. 
Diversions. — One  ditch  diverts  water  about  a  mile  above  the  gage  and  irrigates 

about  100  acres. 
AcouRAOT. — Stage-discharge  relation   not   permanent.    Two   rating  curves,    each 

fairly  well  defined,  used  March  15-27  and  March  28  to  September  30, 1915.    Daily 

discharge  ascertained  by  applying  gage  heights  to  rating  table.    Records  poor. 
Cooperation. — ^Field  data  furnished  by  State  engineer  of  Or^on. 


Dikharge  measurements  of  Middle  Fork  of  Burnt  River  near  Audrey,  Oreg.,  during  the 
year  ending  Sept.  30,  1915, 

Dte. 

Made  by- 

b^t. 

Dis- 
charge- 

Date. 

Madeby- 

i^t. 

chaise. 

Mar.  15 

C  O.  Panlsen ....-- 

FeeL 
1.00 
LS2 

Sec-n. 
6,7 
2.8 

May    5 
July  13 

H-K-DonneUy 

do 

Feet, 
1.15 
.65 

^"•f-5 

Apr.  10 

H.  K.DoimeUy.. 

.5 

Daily  discharge, 

in  second-feet,  of  Middle  Fork  of  Burnt  River  near  Audrey,  Oreg.,for  the 
year  ending  Sept,  SO,  1915, 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.8 
4.3 
8.0 
3.6 
8.0 

3.6 
8.0 
2.8 
2.8 

2.8 

2.8 
2.8 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
8.1 

8.1 
3.1 
8.1 

1:} 

3.1 
3.1 
3.1 
3.1 
3.4 

3.4 
8.4 
8.4 
3.4 
8.4 

2.6 
XO 
2.0 
XO 
XO 

2.0 
2.6 
2.6. 
2.0 
2.6 
2.6 

1.0 
1.0 
LO 
L9 
L9 

1.9 
1.9 
1.6 
LO 
LO 

LO 
LO 
L6 
1.0 
LO 

1.0 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LI 
LI 
LI 
LO 
LO 

LO 

,7 

a4 

,4 

Ql4 

2    .                                            

3 

4..    .                                

6 

* - 

6 

7 

M 

8w 

9 

10 

11 

12 

13 

A 

14 

15 

0.7 
.7 

.:? 

.7 
.8 

.8 
1.0 
1.0 
1.0 
1.1 

1.1 
4.3 
4.3 
4.3 
4.3 
4.3 

le 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2« 

29 

:iO 

31 

.... ..•. 

Note.— Discharge  May  6-20  estimated  at  3  secood-feet  beacause  of  missing  gage  heights. 
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Monthly  discharge  of  Middle  Fork  of  Burnt  River  near  Atub;ey,  Oreg.,/or  the  year  ending 

Sept,  SO,  1915. 


Mouth. 

Discharge  in  second-feet. 

Run-off 

(total  in 

feet). 

Accu- 

Maxinintn. 

Mean. 

racy. 

Harch  15-31 ; 

4.3 
4.3 
3,4 
1.9 
1.1 
.4 
.4 

0.7 
2.8 
2.6 
1.6 
.4 
.4 
.4 

1.87 
3.15 
2.92 
1.67 
.69 
.40 
.40 

63 

187 
180 
99 
42 
25 
24 

C. 

April 

B. 

iiSy!:::::::::::::::::::::::: ::::::: :::: 

C. 

June. 

C. 

July 

k 

Anrast 

C. 

September 

r 

The  period ^ 

620 

SOUTH  FORK  OF  BURNT  RIVER  NEAR  UNITY,  OREO. 

LocATioN.--In  the  NW.  i  sec.  32,  T.  13  S.,  R.  36  E.,  100  feet  below  the  mouth  of 
Elk  Creek,  and  8)  miles  southwest  of  Unity,  Baker  County. 

Drainage  area. — Not  measured. 

Records  available. — March  14  to  September  30,  1915. 

Gaoe. — Vertical  staff  on  right  bank;  read  about  every  other  day  in  April  and  weekly 
thereafter;  gage  reader,  J.  L.  Hendricks. 

DiBCHAROE  measurements. — ^Mado  by  wading. 

Chakmbl  and  CONTROL. — Giavol  with  some  rock  at  control;  ^irly  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  1.25  feet  May  14 
(discharge,  28  second-feet);  minimum  stage  recorded,  0.82  foot  April  28  (discharge, 
12  second-feet),  caused  by  diversion  of  water  in  Eldtrado  ditch. 

Winter  flow. — Stream  does  not  freeze  as  most  of  the  low-water  flow  comes  from 
springs. 

Diversions. — An  old  mining  ditch,  the  Eldorado,  diverts  water  from  most  oi  the 
tributaries  of  South  Fork  above  the  station.  It  carried  water  during  the  greater 
part  of  April  over  the  Beam  Creek  divide  into  Willow  Creek,  where  it  was  used 
for  irrigation.    The  water  was  turned  out  May  1. 

AocuRACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  10  and  25  second-feet.  Gage  read  about  every  other  day  during 
April,  and  weekly  thereafter.  Daily  discharge  ascertained  by  applying  daily 
gage  heights  to  rating  table.    Records  fair. 

Cooperation. — Gage  heights  furnished  by  Eastern  Oregon  Land  Co.;  measurements 
by  State  engineer  of  Oregon. 

Dikharge  meanurements  of  South  Fork  of  Burnt  River  near  Unity ,  Oreg.,  during  the  year 

ending  Sept.  30,  1916. 


Date. 

Madftby- 

hei^t. 

Db- 
charge. 

Date. 

Made  by- 

A. 

charge. 

Mar.  14 

C.  0.  PjmljieriT 

Feet. 
1.03 
1.02 
.82 

aec.-n. 

19.8 
21.0 
U..6 

June  11 
July  14 
Aug.  18 

H.  K.  Donnelly 

do 

do 

FteL 
L12 
L02 
1.02 

Sec-fL 
2L9 

Afir.    0< 
38 

H.  K.  Donnelly 

do 

18.5 
19.0 
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DaUy  discharge f  in  second-feet^  of  South  Fork  of  Burnt  River  near  Unity ^  Oreg.,  for  &i 

year  ending  Sept.  SO,  1915, 


Day. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1 

20 
25 
28 
26 
24 

22 
22 
23 
23 
23 

24 
25 
27 
28 
,   28 

23 
23 
23 
22 
22 

22 
22 
22 
23 
23 

23 
23 
23 
23 
23 

19 
19 
19 
19 
19 

19 
20 
20 
20 
20 

19 
19 
19 
19 
19 

16 

18 
18 
17 
17 
17 

17 
10 
15 
15 
14 

14 
12 
12 
20 
25 

26 
27 
26 
26 
25 

25 
25 
25 
25 
25 

24 
24 
24 
24 
24 
24 

22 
22 
22 
21 
21 

21 
21 
21 
20 
20 

20 
20 
20 
20 
20 

19 

2 

17 

19 

3 

18 

19 

4 

19 

19 

5 

20 

19 

6 

21 

18 

7 

25 
22 
19 
19 

18 
18 
18 
18 
17 

22 

IS 

8 

23...     .  .. 

IS 

9 

24 

U 

10 

26 

U 

U 

26 

IS 

12 

27... 

18 

13 

28 

IS 

14 

29 

IS 

15 

30 

31 

u 

1> 

1 

Note.— Discharge  interpolated  Apr.  8,  10-11,  13,  17-18.  20.  24-25,  and  after  May  9.  between  readtm? 
made  about  once  a  week.  Discharge  estunated  Apr.  29-30,  May  2-7  as  in  table.  Discharge  Apr.  1-6  esti- 
mated at  22  second-feet. 

Monthly  discharge  of  South  Fork  of  Burnt  River  near  Unity ^  Oreg.fjor  the  year  ending 

Sept.  SO,  1915. 


Month. 


Discharge  in  secood-feet. 


Maximum.  Min^mnm.      Mean. 


Run-off 
(total  in 
acre-feet). 


Acen- 
r8Cj> 


March 

April 

^1 

June 

July 

August 

September.. 


20 


a  20.0 
18.4 
24.7 
21.7 
18.8 
a  19.0 
a  19.0 


1,230 
1,000 
1,530 
1,290 
1,160 
1,170 
1,130 


The  period. 


8,580 


a  Estimated. 
SAWMILL  OREBKi  HEAB  XTHITY^^ORBO. 

Location.— In  tht  NW.  J  sec.  11,  T.  13  S.,  R.  36  E.,  100  yards  above  intake  of  Whited 
reservoir  ditch,  and  5  mUes  northwest  of  Unity,  Baker  County. 

Drain AQE  abea. — ^Not  measured. 

Records  available. — ^March  29  to  June  28,  1915. 

Gage. — ^Vertical  staff  on  left  bank  150  yards  above  home  of  Mrs.  Chas.  Keesler,  ob- 
server. 

DiSGHAROE  MEASUREMENTS. — ^Mado  by  wading. 

Channel  and  control. — Rock  and  gravel;  more  or  less  filled  with  debris  and  toish. 

Diversions. — None  above  station. 

Cooperation. — Records  furnished  by  State  engineer  of  Oregon.    '^ 

Daily  discharge  not  computed  because  of  insufficient  data;  gage  heights  indicate  the 
small  and  steady  flow  of  the  stream. 

The  following  measurement  was  made  by  H.  E.  Donnelly: 
April  11, 1915:  Gage  height,  0.32  foot;  discharge,  0.5  second-foot. 

1  Locally  knowB  as  Pole  Creek. 
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Daily  gage  Tieight,  in  feet,  of  Sawmill  Creek  near  Unity,  Oreg.,for  the  year  ending  Sept, 

SO,  1915. 


Day. 

Mar. 

Apr. 

May. 

June. 

Day. 

Mar. 

Apr. 

May. 

June. 

1 

a32 

a30 
.30 
.30 
.35 
.35 

.36 
.35 
.35 
.38 
.39 

.40 
.40 
.42 
.45 
.46 

a36 
.36 
.35 
.35 
.30 

.30 
.25 
.25 
.25 
.25 

.25 
.22 
.22 
.22 
.20 

16 

.32 
.32 
.30 
.30 
.30 

.30 
.30 
.30 
.28 
.28 

.36 
.25 
.25 
.25 
.36 

.42 
.42 
.42 
.40 
.40 

.40 
.42 
.41 
.40 
.40 

.38 
.38 
.35 
.35 
.35 
.35 

.20 

2 

17 ! 

.16 

3 

18 

.15 

4 

19 t 

.15 

5 

.32 

.36 
.38 
.34 
.32 
.32 

.32 
.32 
.32 
.32 
.32 

20 i 

.16 

e 

1 
21 

.16 

7 

22 

.16 

8 

23 

.12 

9 

24 

.12 

10 

25 ' 

.10 

11 

J, 1 

.10 

12 

27 

.10 

13 

28 

a28 
.32 
.36 
.30 

.10 

14 

29 

16 

30 

31 

NoTK.— No  flow  after  about  June  15. 


CAMP  OBXSK  VSAB  HBRB70BD.  OSXO. 

Location.— In  the  SW.  J  sec.  29,  T.  12  S.,  R.  38  E.,  half  a  mile  above  mouth  and  about 

3  miles  west  of  Hereford,  on  road  to  Unity,  Baker  County. 
DraH^age  arba. — ^Not  measured. 
Records  available. — ^March  17  to  April  6, 1915,  after  which  channel  was  practically 

dry. 
Gaob. — ^Vertical  staff  on  lower  aide  of  wagon  bridge,  left  bank;  read  daily  by  Culvin 

Hough. 
Discharge  measurements. — Made  by  wading. 
Channel  and  control. — Gravel;  probably  fairly  permanent. 
Extremes  of  stage. — ^Maximum  stage  recorded,  1.80  feet  April  3,  but  may  have  been 

higher  prior  to  March  17.   Channel  dry  at  times. 
Diversions. — Below  all  diversions;  1,250  acres  of  land  irrigated  from  Camp  Creek  and 

East  and  West  forks;  some  water  also  diverted  in  ordinary  years  by  Eldoiado  ditch 

into  Willow  Creek  watershed. 
Cooperation. — Field  data  furnished  by  State  engineite. 

Daily  discharge  not  determined. 

Discharge  measurements  of  Camp  Creek  near  Hereford,  Oreg.,  during  the  year  ending 

Sept.  50,  1915. 


Date. 

Made  by- 

hdS^t. 

Dte- 
chai^. 

Kar.  17 

C.  O.  Paulsen 

1.06 
(•) 

8ee.-fL 
11.6 

Apr.  12 

H.  K.  DozmeUy 

.26 

•  Water  on  opposite  side  of  obanael  trem 
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Daily  gage  height,  in  feet,  of  Camp  Creek  near  Hereford  j  Oreg.,foT  the  year  ending  Sept, 

SO,  1915. 


Day. 

Mar. 

Apr. 

Day. 

Mar. 

Apr. 

Day. 

Mar. 

Apr. 

1 

1.00 
.80 
1.80 

i.ao 

1.00 
.60 

11 

21 

1.00 
L02 
1.03 
1.02 
1.06 

LOe 
.90 
.90 
LOS 
L02 
LOO 

3 

12 

22 

3 

13 

23 

4 

14 

24 

5 

16 

25 

6 

16 

26 

7 

17 

1.05 
1.02 
1.00 
1.00 



27 

8 

18 

28 

9 

19 

29 

10 

ao 

30 

31 

POWDBS  RIVES  NEAR  WORTH  POWDER,  OREO. 

Location.— In  the  NE.  \  sec.  12,  T.  6  S.,  R.  39  E.,  3  miles  northeast  of  North  Powder, 

Union  County;  below  all  tributaries  and  return  waters  from  irrigation  in  the  North 

Powder  Valley  and  above  the  backwater  of  the  proposed  Thief  Valley  resrevoir. 
Dhainaqe  area. — ^775  square  miles;  at  lower  end  of  Thief  Valley,  826  square  miles. 
Records  available. — ^May  20,  1913,  to  September  30,  1915.    The  records  at  this 

station  are  almost  directly  comparable  with  those  at  the  station  below  Thief 

Valley,  March  9,  1909,  to  June  30,  1912,  as  the  inflow  between  the  two  points 

constitutes  only  a  negligible  percentage  of  the  total. 
Gaoe. — Vertical  staff  on  left  bank  just  below  Mitrance  to  short  canyon  below  North 

Powder  Valley.    Gage  reader,  Mrs.  H.  C.  Bidwell. 
Discharge  measurements. — ^Made  from  railway  bridge  one-fourth  mile  below  gage 

or  by  wading. 
Channel  and  control. — Rocks  with  some  sand;  probably  shifts  slightly. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.30  feet  at  5  p.  m. 

May  18  (discharge,  624  second-feet);  minimum  stage  recorded,  0.32  foot  September 

1  and  3  (discharge,  1.8  second-feet). 
1909-1915:  Maximum  stage  recorded,  10.0  feet  at  lower  station  at  6.35  a.  m. 

March  21,  1910  (discharge,  2,920  second-feet).    Stream  bed  dry  in  August  and 

September,  1910. 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  generally  for  about 

3  months;  flow  estimated  from  discharge  measurements,  observer's  notes,  and 

temperature  records. 
Diversions. — Water  is  diverted  from  Powder  River  and  its  tributaries  for  irrigating 

72,000  acres  of  land  above  this  station. 
Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  December 

1  to  February  24.    Rating  curve  well  defined  between  30  and  600  second-feet. 

Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table.    Open- 
water  records  good;  winter  records  poor. 

Discharge  meastaremenU  of  Powder  River  near  North  Powder,  Ortg.,  during  the  year 

ending  Sept.  30,  1915. 


Date. 

Made  by— 

Gage 
height 

Dis- 
charge. 

Date. 

Madeby- 

Oage 
height. 

Dto- 
obarce. 

Oct.    13 

^.  0.  Paulson ...., 

Feet. 

1.28 

a2.40 

08.20 

aec.it, 
51.9 
S5.5 
137 

Mar.  26 
Aug.  13 

C.  O.  Paulsen 

Feet. 
2.11 
.38 

^^^ 

Jan.     6 
Feb.    3 

do 

James  E.  Stewart 

C.E.Stricklln 

214 

a  Stage-discharge  relation  affected  by  ice. 
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Dmly  diseharffe,  in  second-feet,  of  Powder  River  near  North  Powder,  Oreg,,  for  the  year 

ending  Sept.  SO,  1916. 


Day. 

Oct. 

Not. 

Feb. 

Mtr. 

Apr. 

Maj. 

Jane. 

July. 

Aug. 

Sept. 

1 

47 
50 
52 
50 
47 

44 
48 
44 

47 
fiO 

53 
53 
56 
48 
48 

44 
48 
50 
56 

60 

67 
71 
75 
79 
103 

81 
60 
58 
64 
76 
94 

88 
88 
81 
75 
71 

75 
75 
71 
75 
75 

79 
81 
75 
60 
71 

75 
75 
79 
81 
81 

81 
81 
81 
75 
75 

69 
75 
81 
81 
81 

r 

*"ii8' 

103 
94 
102 

118 
126 
144 
135 
136 

144 
135 
136 
126 
118 

118 
126 
130 
135 
154 

176 
187 
300 
176 
154 

135 
118 
126 
118 
185 

187 
187 
300 
228 
256 
288 

830 
336 
336 

330 
330 

330 
388 
343 
313 
300 

154 
130 
ISO 
118 
109 

100 
103 
79 
07 
50 

50 

48 
39 
31 
35 

81 
85 

39 
48 
50 

70 
94 
103 
94 
94 

88 

79 
78 
67 
79 

04 
109 
118 
135 
449 

409 
491 
624 
578 
584 

iS34 
491 
449 
409 
429 

400 
871 
371 
354 
354 

3n 

400 
440 
470 
400 
871 

854 
373 

187 
118 
81 

76 
73 
07 
01 
40 

44 
80 
30 
87 
85 

31 
31 
38 
38 
34 

35 
34 
23 
21 
21 

IS 
13 
IS 
18 
14 

15 
10 
17 
18 
18 

18 
18 
13 
IS 
IS 

14 
14 
14 
13 
18 

0.8 
0.0 
5.0 
4.0 
3.0 

4.0 
5.0 
0.0 
0.0 
0.0 
0.0 

6.8 
5.1 
4.0 
4.3 
8.0 

3.0 
8.0 
8.0 
8.0 
8.3 

8.0 
3.0 
3.0 
3.8 
3.0 

2.0 
3.0 
3.4 
2.1 
3.1 

2.1 
2.4 
2.0 
3.0 
3.0 

2.8 
8.0 
3.0 
8.0 
3.0 
2.1 

'  L8 
1  8 

2 

3 

1.8 
3.0 
2.1 

3.1 
3.1 
3.4 
3.0 
8.1 

8.0 
3.0 
4  3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

4.0 

15 

5,1 

16 

17 

18 

19 

....    .. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

NoTt.— Gage  reed  every  other  day,  July  to  September;  discharge  interpolated.  Discharge  estimated 
because  of  ice  as  follows:  December.  55  second-feet;  January,  60  second-feet;  Feb.  1-34,  110  second-fBet. 
Stage-discharge  relation  affected  by  oackwater  from  beaver  dam  Sept.  6-30  and  discharge  estimated  as  8 
secGsid-fBet. 

Monthly  discharge  of  Powder  River  near  North  Powder,  Oreg.,for  the  year  ending  Sept.  SO^ 

1916. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
aore-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

102 

88 

43 

60 

58.8 
77.3 

•  55.0 

•  50.0 
109 
150 
145 
288 
130 

11.1 
3.11 
5.44 

8,020 
4000 
3380 
3,070 
0,060 
0,500 
8,030 
17  700 

082 
101 
334 

B. 

Noyonber 

B. 

December 

D. 

January , . 

D. 

FebruMT 

D. 

March... 

288 
336 
624 
470 
18 
5.8 

118 

35 

07 

21 
3.0 
2.1 
1.8 

B. 

April 

B. 

May.!:;;::;!;::::;;::::::::;::::;:::::::::::::::.. 

B. 

B. 

Joly 

C. 

August 

C. 

September 

D. 

The  year 

624 

1.8 

90.6 

05,000 

•  Estimated. 
BALM  ON  BIVEB  AT  SALMON,  IDAHO. 

Location.— -In  sec.  6,  T.  21  N.,  R.  22  E.,  at  rear  of  Shoup*8  ranch  buildings,  300  feet 
below  the  island,  just  above  Lemhi  River,  and  one-fourth  mile  below  hi^^way 
bridge  at  Salmon,  liembi  County. 

DsAiNAOE  AREA.— 3,600  square  miles  (Forest  Service  records). 

Records  available. — ^April  25, 1912,  to  September  30,  1915« 
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Gaob.— Inclined  staff  on  left  bank  installed  October  20,  1913;  read  by  H.  H.  Pow«r. 
Prior  to  October  20,  1913,  gage  was  an  inclined  staff  30  feet  upstream.  B<^ 
gages  referred  to  same  datum  but  present  gage  reads  about  0.08  foot  less. 

DisoHABOB  MEASURBMBNTS. — ^Mado  from  a  cable  700  feet  below  gage. 

Ghannbl  and  control. — One  channel  at  all  stages;  bed  consists  of  rock  overlaid 
with  sand  and  gravel.    Control  shifts  slightly. 

ExTREMBS  OF  DISCHARGE. — ^Maxlmum  stage  recorded  during  year,  4.4  feet  at  9  a.  m. 
June  2  (discharge,  3,780  second-feet);  minimum  stage  occurred  during  winter 
months  (discharge  not  accurately  known). 

1912-1915:  Maximum  stage  recorded,  8.3  feet  June  1,  1913  (discharge,  12,800 
second-feet);  a  discharge  of  12,900  second-feet  corresponding  to  a  gage  hei^t 
of  8.2  feet  occurred  June  10,  1912.  Minimum  stage  and  discharge,  not  accuratdy 
known,  occurred  during  winter  months. 

Winter  flow. — Stage-discharge  relation  affected  by  ice  December  to  January; 
discharge  estimated  from  weather  records  and  observer's  notes. 

Diversions. — ^A  small  ditch  diverts  from  left  bank  between  bridge  and  gage  but 
its  total  capacity  is  less  than  1  per  cent  of  low- water  flow. 

Regulation  . — None. 

AccuRACT. — State-discharge  relation  practically  permanent  during  the  year;  affected 
by  ice  December  4  to  February  10.  Rating  curve  fairly  well  defined.  Gage 
read  to  half-tenths  once  daily.  Daily  discharge,  except  during  winter,  ascer- 
tained by  applying  daily  gage  heights  to  rating  table.  Open- water  records  good; 
winter  records  pow. 

The  following  discharge  measurement  was  made  by  Martin  and  Stewart  of  the 
United  States  Forest  Service: 
November  27, 1914:  Gage  height,  2.44  feet;  discharge,  1,260  eecond-feet. 

DttUy  dischargef  in  tecond-feet,  of  Salmon  River  at  Salmon,  Idaho,  for  the  year  ending  Sepi. 

SO,  1916. 


IHj. 


Oct.     Nov.     Dec.     Feb.     Mar. 


Apr.     Kay.    June. 


Jaly.    Aug 


Sept. 


1. 
3. 
3. 
4. 
5. 

0. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16.. 

16.. 
17.. 
18.. 
10.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1,620 
1,620 
1,840 
1,840 
1,840 

1,840 
1,620 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,420 
1,420 

1,620 
1,620 
1,620 
1,620 
1,670 

1,620 
1,620 
1,620 
1,620 
1,520 
1,520 


1,620 
1,620 
1,620 
1,620 
1,620 

1,420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,320 
1,320 
1,320 
1,320 

1,320 
1,230 
1,230 
1,230 
1,230 

1,230 
1,230 
1,180 
1,180 
1,180 

1,270 
1,270 
1,270 
1,270 
1,270 


1,230 
1,180 
1,140 
1,140 


1,320 
1,230 
1,100 
1,100 
1,100 

1,060 
1,060 
1,100 
1,100 
1,100 

1,100 
1,060 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 


1,100 
1,060 
1,100 
1,100 
1,080 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,140 
1,140 
1,140 

1,140 
1,140 
1,140 
1,180 
1,230 

1,180 
1,140 
1,140 
1,140 
1,140 
1,140 


1,140 
1,140 
1,180 
1,180 
1,180 

1,230 
1,230 
1,230 
1,270 
1,320 

1,420 
1,420 
1,520 
1,620 
1,730 

1,730 
1,840 
1,840 
1,840 
1,960 

1,960 
2,080 
1,960 
1,960 
1,960 

2,080 
2,080 
2,080 
2,080 
2,080 


2,200 
2,200 
2,080 
1,960 
1,840 

1,730 
1,620 
1,620 
1,620 
1,620 

1,730 
1,840 
1,840 
1,960 
2,080 

2,080 
2,200 
2,200 
2,330 
2,460 

2,730 
2,870 
2,870 
2,870 
2,870 

3,010 
3,010 
3,160 
3,160 
3,310 
3,460 


3,620 
3,780 
3,620 
3,460 
3,010 

2.940 
2,870 
2,870 
3,010 
3,010 

3,010 
3,160 
3,010 
2,870 
2,590 

2,500 
2,500 
2,690 
2,500 
2,500 

2,500 
2,500 
2,590 
2,870 
2,870 

3,160 
2,810 
2,460 
2,460 
2,330 


2,330 
2,460 
2,590 
2,660 
2,730 

2,870 
2,870 
3,160 
3,010 
3,160 

3,030 
2,870 
2,590 
2,590 
2,330 

2,330 
2,060 
1,900 
1,730 
1,730 

1,620 
1,620 
1,620 
1,620 
1,520 

1,520 
2,590 
1,520 
1,620 
1,520 
1,620 


1,570 
1,520 
1,420 
1,420 
1,420 

1,420 
1,420 
1.430 
1,420 
1.320 

1,270 
1,230 
1,180 
1,180 
1,180 

1,180 
1,180 
1,140 
1,140 
1,100 

1,140 
1,140 
1,100 
1,140 
1,140 

1,060 
1,060 
1,060 
976 
1,060 
1,060 


1,060 

}:?8 

1,140 
1,140 

1,100 
1,000 
1,100 
1,100 
1,140 

1,140 
1,140 
1,100 
1,140 
1,140 

1,140 
1,100 
1,100 
1,140 
1,140 

1,140 
1,100 
1,060 
1,060 
1.060 

l,Up 

i,m 

1.230 
1,180 
1,140 


Note.— Stage-discharge  relation  affected  by  ice  Dec.  4  to  Feb.  10;  discharge  estimated  from  weather  reo- 
ords  and  observer's  notes  as  foUows:  Dec.  4-31,  950  second-feet;  Jan.  1-31, 1,000  second-feet;  Feb.  1-10, 900 
second-feet. 
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Monthly  discharge  of  Salmon  River  at  Salmon,  IdahOyfor  the  year  ending  Sept,  SO,  1915. 


MoKith. 


Disoharge  in  seoood-teet. 


lum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


October 

November.. 
December.. 

January 

Febnuiy... 

March 

April 

May 

June 

July 

August 

September.. 


1,840 
1,520 


1,420 
1,180 


1,230 
2,080 
3,460 
3,780 
3,160 
1,670 
1,270 


1,060 
1,140 
1,620 
2,330 
1,520 
976 
1,060 


1,540 
1,330 

1,000 
1,040 
1,120 
1,640 
2,340 
2,880 
2,240 
1,230 
1,130 


94,700 
79,100 
60,200 
61,500 
57,800 
68,900 
07,600 
144,000 
171,000 
138,000 
75,600 
67,200 


The  year. 


3,780 


1,540 


1,120,000 


NOTB.- 


Sootnote  to  table  of  daily  discharge. 


SALMON  RIVES  AT  WHITBBIRD,  IDAHO. 


Location.— In  sec.  22,  T.  28  N.,  R.  1  E.,  at  Canfield  Ferry  at  Whitebird,  Idaho;  just 
below  Whitebird  Creek  and  below  all  important  tributaries. 

Drainage  area.— 13,600  square  milee  (measured  on  Greneral  Land  Office  map, 
edition  of  1909). 

Becoros  available. — ^August  8,  1910,  to  September  30,  1915. 

Gage. — Inclined  staff  in  two  sections;  lower  section,  on  right  bank,  installed  August 
18, 1910;  upper  section,  on  left  bank,  installed  November  3,  1911.  Gage  read  by 
James  Tiemey  from  October  1,  1914,  to  June  12,  1915,  and  by  William  Canton- 
wine  from  June  13  to  September  30,  1915. 

Discharge  measurements.— Made  from  gaging  car  suspended  from  ferry  cable  75 
feet  above  gage. 

Channel  and  control. — One  channel  at  all  stages;  banks  not  subject  to  overflow. 
Channel  straight  for  a  quarter  of  a  mile  below  gage,  but  curved  slightly  imme- 
diately above.  Control  composed  of  heavy  boulders  1,000  feet  below  gage; 
practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  10.59  feet  at  8 
a.  m.  June  2  (discharge,  33,800  second-feet);  minimum  stage  recorded,  1  foot  at 
8,30  a.  m.  December  12  (discharge,  2,800  second-feet). 

1910-1915:  Maximum  stage  recorded,  19.7  feet  at  7  a.  m.  May  28,  1913  (dis- 
charge, 81,200  second-feet);  minimum  stage  recorded  December  12,  1914. 

Winter  flow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions.- An  inconsiderable  amount  of  water  is  used  for  irrigation  above  gaging 
station. 

Beoulation. — ^None. 

AccuRACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  for  a  few 
di^ys  in  December.  Rating  curve  well  defined  above  3,000  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  dischaige  ascertained  by  applying  gage 
heights  to  rating  table.    Becords  excellent. 

No  dischaige  measurements  were  made  during  the  year. 


Digitized  by 


Google 


176 


SUBPACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  discharge^  in  second-feett  of  Salmon  River  at  Wkitebirdt  Idaho ,  for  the  year  eniBn§ 

Sept.  SOy  1915, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb.     Mar, 


Apr. 


May. 


June. 


July. 


Aug. 


86flt, 


4,630 
4,800 
5,170 
6,370 
5,170 

5,370 
5,370 
5,170 
5,370 
4,960 

5,170 
6,170 
4,980 
5,170 
6,170 

6,1T0 
6,170 
6,370 
5,800 
6,920 


21 6,920 

22 6,400 

33 6,190 

34 5,980 

35 5,770 

36 5,770 

37 5,570 

28 1  5.570 

29 5,370 

30 t  5,370 

31 6,670 


1.. 
3.. 
3.. 
4.. 

6.. 

6., 
7.. 
8.. 
9., 
10.. 

11.. 
12.. 
13., 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
30.. 


5,770 
5,980 
5^80 
5,770 
6,570 

6,370 
6,170 
5,170 
4,980 
4,800 

4,800 
4,800 
5,170 
5,170 
6,170 

4,800 
4,320 
4,470 
4,470 
4,170 

4,170 
4,170 
4,170 
4,470 
4,630 

4,470 
4,470 
4,320 
4,470 
4,470 


4,820 
3,890 
3,760 
4,030 
4,470 

4,470 
4,1T0 
3,890 
3,630 
3,170 

2,800 
2,800 
2,970 
2,970 
2,970 

2,970 
2,970 
2,970 
2,970 
2,970 

2,970 
2,970 
3,070 
3,1T0 
3,280 

3,390 
8,630 
3,630 
3,890 
3,890 
3,890 


3,760 
3,630 
3,630 
3,630 
3,610 

3,510 
3,510 
3,510 
3,630 
3,760 

3,760 
3,630 
3,630 
3,630 
3,630 

3,760 
3,760 
3,760 
3,510 
3,390 

3,390 
3,390 
3,070 
2,970 
2,880 

2,970 
3,170 
3,390 
3,510 
3,630 
3,76C 


8,890 
4,030 
4,170 
4,030 
3,890 

3,760 
3,630 
3.630 
3,630 
3,760 

3,700 
3,760 
3,760 
3,630 
3,390 

3,390 
3,510 
3,630 
3,890 
3,800 

3,890 
3,890 
3,890 
3,760 
3,890 

3,890 
3,890 
3,890 


760 
760 
760 
760 
760  I 

760  I 
760  ' 
630  ' 
630 
630 

630  I 

760 

760 


030 
030 
030 
170 
030 

030 
170 
320 

800 
170 

980 
800 
630 
800 
980 
170 


6,170 
5,170 
5,770 
6,400 
6,840 

6,620 
6,620 
6,620 
6,620 
6,400 

6,620 
7,300 
9,100 
10,500 
9,930 


14,900  30,800 
14,500  33,400 
14,200  30,300 
12,800  ,37,900 
11,800  |27,000 


11,100 
11,100 
11,100 
11,800 
13,400 

13,800 
14,500 
14,500 
15,200 
15,600 


36,100 
25,300 
34,700 
24,300 
23,400 
I 

22,000 
22,500 
22,000 
20,700 
19,900 


9,930  15,200  19,900 
10,500  15,600  19,100 
11,800  (17,100  119,100 
13,500  22,500  19,100 
14,500  27,600  19,600 


14,900  127,000 
15,600  ,26,100 
14,900  25,200 
14,500  24,300 
13,100  24,700 

12,400  22,900 
13,100  21,600 
13,800  24,300 
15,200  ,28,900 
15,200  27,500 
36,600 


18,300 
16,700 
16,400 
16,000 
16,400 

17,500 
18,300 
16,000 
14,500 
13,500 


13,100 
12,800 
10,500 
10,500 
10,500 

10,600 
11,800 
14,900 
14,900 
15,600 

14,300 
12,800 
11,400 
10,500 
10,600 

10,500 
10,500 
10,500 
9,930 
9,370 

8,880 
8,300 
7,790 
7,640 
7,300 

6,840 
6,840 
6,840 
7,070 
6,840 
6,840 


6,840 
6,840 
6,400 
6,190 
5,980 

5,570 
5,570 
5,370 
5,370 
5,130 

4,  MO 
4,800 
4,800 
4,800 
4,680 

4,470 
4,320 
4,170 
3,890  1 
3,630  I 

3,300  . 
3,170  < 
3,070  ' 
3,070 
2>970 

2,970 
2,970 
2,880 
2,970 
3,170 
3,380 


8,  no 
8,m 

4,47D 

4,470 
4,470 

4,170 
4,170 

4,an 
8,  no 

4,1W 

4,470 
4,630 
4,470 
4,47e 

4,430 
4,470 

4.8» 

4,W 
4.170 

4,« 
4,(01 

z,m 

3,» 

3,800 
4,170 
4,470 
4,6» 
4,€0 


Note.— Discharge  estimated,  because  of  ice,  Dec.  19-20, 24. 
Monthly  discharge  of  Salmon  River  at  Whitebird,  IdahOyfor  the  year  ending  Sept.  SO,  1915, 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum  r 


Mean. 


Run-off 
(total  in 
acre4eet). 


ney. 


October 

Norember 

December 

January 

February 

March 

April 

MSy 

June 

July 

August 

September 

The  year 


6,920 
6,980 
4,470 
3,760 
4,170 
5,170 
15,600 
2H,900 
33,400 
15,600 
6,840 
4,630 


33,400 


4,630 
4,170 
2,800 
2,880 
3,390 
3,630 
6,170 
11,100 
13,500 
6,840 
2,880 
3,510 


5,480 
4,860 
3,450 
8,510 
3,790 
4,140 
10,300 
18,600 
21,300 
10,200 
4,440 
4,210 


337,000 
289,000 
312,000 
216,000 
210,000 
255,000 
613.000 
1,140,000 
1,270,000 
627,000 
373,000 
261,000 


2,800 


7,860 


5,090,000 


A. 
A. 

A. 
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OBAHDE  BONDS  BIVEB  AT  HILOABD,  OBBO. 

Location.— In  the  SW.  J  sec.  32,  T.  2  S.,  R.  37  E.,  half  a  mile  east  of  Hflgard,  Union 
County,  at  the  county  highway  bridge  just  below  Five  Points  Greek,  about  8 
miles  above  head  of  Grande  Ronde  Valley. 

Drainaob  area. — 660  square  miles. 

Records  available. — ^November  6,  1903,  to  March  3,  1910;  October  1,  1910,  to 
September  30,  1915,  when  station  was  discontinued. 

Gage. — ^Vertical  staff  nailed  to  right  abutment  of  former  bridge;  used  since  January 
6, 1912.  Gage  reader,  J.  W.  Scott.  Gage  on  pier  of  former  bridge  used  November 
6,  1903,  to  March  4,  1910,  when  bridge  and  gage  were  washed  away.  Gage  on 
left  abutment  of  the  same  bridge  used  1910  and  1911. 

Discharge  measurements. — Made  from  downstream  side  of  new  steel  bridge  about 
20  feet  below  gage,  or  by  wading. 

Channel  and  control. — Sand  and  gravel;  fairly  permanent.  The  use  of  the  stream 
for  log  driving  formerly  affected  the  stage-disdiarge  relation,  especially  for  about 
two  months  in  early  summer;  no  logs  have  been  driven  since  about  1910. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.05  feet  April  13 
(discharge,  1,240  second-feet);  minimum  stage  recorded,  0.50  foot  August  30-31 
(dischaige,  15  second-feet). 

1903-1915:  Maximum  stage  recorded,  8.0  feet  March  17,  1908;  maximum  dis- 
charge, 4,610  second-feet  (gage  height,  7.5  feet)  April  14,  1904.  Minimum  stage 
recorded,  2.20  feet  June  25,  26,  30,  July  1,  1905  (discharge,  3  second-feet),  caused 
by  holding  back  water  in  logging  dams.  Minimum  stage  recorded  since  1909, 
when  the  splashing  ceased,  0.68  foot  September  22  and  23,  1913  (discharge,  14.8 
second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  about  two  months 
(average)  each  winter;  flow  estimated  from  meter  measurements,  observer's 
notes,  and  studies  of  weather  records. 

Regulation. — Practically  none  at  present. 

Accuracy. — Stage-discharge  relation  practically  permanent  during  the  year;  affected 
by  ice  from  December  9  to  February  13.  Rating  curve  well  defined.  Daily 
discharge  (except  for  winter)  ascertained  by  applying  daily  gage  heights  to  rating 
table.    Open- water  records  good;  winter  records  poor. 

Discharge  meamremerUs  ofdrande  Ronde  River  at  Hilgard,  Oreg.y  during  the  year  ending 

Sept.  SO,  1915, 


Date. 

Made  by— 

Gaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Jan.     7 
Feb.    3 

C.  G.  Paulsen 

James  E.  Stewart 

Feet. 
a  1.15 
al.46 

See.'ft. 
23.6 
32.7 

Mar.  23 
Aug.  12 

C.  G.Paulsen 

C.E.  Stricklin 

Feet. 
2.11 

.62 

8ee.-ft. 
444 
20.9 

o  stage-discharge  relation  affected  by  ice, 
45725**— 18— W8P  413 U 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


Daily  dUcharge,  in  seamd-feet,  of  Grande  Ronde  River  at  Hilgardf  Oreg,y/or  the  year  ending 

Sept,  SO,  1915. 


Pay. 

Oct. 

Nov. 

D6C. 

reb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

I 
Sept, 

1 

28 
37 
49 
52 
47 

40 
39 

39 

52 
52 
52 
42 

: 

44 
44 

55 

67 

58 
52 
52 
52 
51 

49 
46 
46 
46 
46 
46 

42 
42 
42 
39 
39 

38 
49 
46 
44 
46 

76 
67 
67 
76 
76 

76 
76 
70 
70 
70 

84 
103 
103 
152 
220 

250 
259 
301 
259 
240 

301 
440 
470 
390 
570 

301 
280 
301 
810 
810 
768 

725 
725 
1,240 
990 
768 

645 
645 
390 
390 
368 

368 
368 
390 
345 
323 

323 
323 
323 
323 
301 

293 
280 
280 
250 
228 

228 
213 
202 
220 
240 

240 
220 
220 
240 
301 

301 
345 
390 
390 
390 

415 
645 
645 
810 
725 

645 
725 
855 
810 
725 

685 
768 
725 
810 
810 

810 
855 

945 
810 
725 
645 

645 
570 
570 
440 
390 

345 
345 
301 
259 
240 

289 
301 
250 
259 
220 

184 
168 
152 
138 
125 

125 
114 
103 
114 
125 

125 
103 
94 

84 
60 

60 
52 
52 
52 
60 

60 
103 
103 
94 
94 

84 
67 
64 
67 
94 

94 
84 
67 
52 
46 

46 
39 
39 
37 
34 

30 
30 
34 
34 
28 
28 

34 
U 
34 
28 
28 

28 
28 
28 
28 
24 

24 
20 
20 
20 
20 

34 
28 
24 
20 
20 

20 
20 
19 
18 
18 

18 
18 
18 
18 
15 
15 

18 

2 

3 

4 

6 

18 
18 
18 
18 

6 

I::::::::::::::::::::: 

9 

39 
39 
39 
39 
39 

39 
39 
39 

46    

39    

28    

18 
18 
19 
19 

10 

19 

11 

19 

12 



22 

13 

28 

14^ 

15 

16 

17 

18 

19 

39 
37 

28 
28 
28 
28 
34 

46 
42 
39 
39 
42 

52 
52 
52 
52 
42 



'.'.'.'.'.V. 

103 
114 

125 
125 
114 
103 
94 

84 
84 
84 
67 
76 

76 
76 
76 

26 
24 

26 
26 
36 
26 

20 

26 

21 

24 

22 

24 

23 

22 

24 

22 

25 

22 

28 

24 

27 

21 

28 

26 

29 

26 

30 

26 

31 

Note.— Dl'^charge  during  ice  period  estimated  as  follows:  Dec.  9-16,  20  second-feet;  Dec.  17-31, 15  second* 
feet;  Jan.  1-7,  20  second-feet;  Jan.  8-31,  25  second-feet;  Feb.  1-13,  55  second-feet. 

Monthly  discharge  of  Grande  Ronde  River  at  Hilgaxd,  Or  eg.,  for  the  year  ending  Sept,  SO, 

1915, 


Month. 

Discharge  in  second-feet. 

Ran-off 

(total  in 
acro-fect). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

October 

67 
52 
49 

28 
28 

46.5 
39.9 
23.3 
23.9 
75.6 

263 

424 

601 

241 
59.0 
23.3 
22.4 

2,800 
2,370 
1,430 
1,470 
4,200 

B. 

November 

B. 

December 

C. 

January 

D. 

February ". 

125 
810 
1,240 
946 
645 
103 
34 
28 

r. 

March 

67 
202 
220 
60 
28 
15 
18 

16,200     B. 

Anril 

25,203  ,  B. 
37,000  1  R- 

May y. 

June 

14,300 
3,630 
1,430 
1,330 

B. 

July 

B. 

August 

B. 

September 

B. 

The  year 

1,240 

15 

154 

111,000 

1 

CATHEamS  CREEK  NEAR  UinON,  OREO. 

Location.— In  the  SW.  J  sec.  1,  T.  5  S.,  R.  40  E.,  50  yards  below  a  ford,  one-fourth 

mile  from  Grodsey's  ranch  house,  and  8  miles  southeast  of  Union,  Union  County. 
Drainaoe  area. — 96  square  miles. 
Records  available.— July  20,  1911,  to   September  30,   1912,   and  March   20   to 

September  14,  1915.    Also,  May  15,  1906,  to  May  18,  1907,  at  a  station  about 

IJ  miles  below. 
Gaoe. — Vertical  staff  spiked  to  clump  of  alders  on  left  bank;  somewhat  difficult  to 

read  accurately.    Gage  reader,  Mrs.  S.  T.  Godsey. 
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Discharge  HEAStmEMENTS.— Made  from  bridge  about  400  feet  above  gage  or  by 
wading. 

Channel  and  control. — Gravel;  shifting  in  floods;  one  channel  at  all  stages. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  2.02  feet  at  3.50 
p.  m.  May  18  (discharge,  498  second-feet);  minimum  stage  recorded,  0.12  foot 
September  1-7  (discharge,  24  second -feet). 

1906-7,  1911-12,  and  1915:  Maximum  stage  recorded,  4.60  feet  at  old  station, 
May  17,  1907  (discharge  estimated  from  extension  of  rating  curve  as  1,120  second- 
feet);  minimum  discharge  (obtained  as  result  of  measurement  January  13,  1913), 
19.5  second-feet. 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice  for  short  periods; 
flow  usually  estimated. 

Diversions. — ^Above  all  ditches  except  one  which  irrigates  about  18  acres. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  practically  permanent  during  the  year.  Rating 
curve  fairly  well  defined  between  50  and  500  second-feet;  poorly  defined  below 
50  second -feet.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to 
rating  table,    records  good  except  for  low-water  period,  for  which  they  are  fadr. 

Cooperation. — Field  data  furnished  by  the  State  engineer. 

Disthcarge  measurements  of  Catherine  Creek  near  Union^  Oreg.,  during  the  year  ending 

Sept.  SO,  1915. 


Date. 

Made  by- 

hoi^t. 

Dis- 
charge. 

Mar.  ao 

C.  G.  Paulsen 

FeeL 
0.44 
1.00 
1.95 

8ec.-ft, 
60.6 

Apr.  10 
May  18 

C.  E.  Stricklin 

182 

do  .       

475 

Daily  discharge,  in  second-feet,  of  Catherine  Creek  near  Union,  Oreg.,for  the  year  ending 

Sept.  30,  1915, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1   .  .    .       

135 
146 
206 
732 
206 

206 
182 
182 
182 
182 

206 
246 
290 
232 
:32 

232 

^32 
260 
290 

290 
246 
246 
206 
206 

194 
206 
206 
275 
260 



232 

206 
182 
182 
182 

194 
194 
206 
206 
219 

232 
232 
3?0 
336 
336 

336 
403 
486 
483 
4M 

403 
379 
320 
320 
305 

296 
284 
386 
369 
352 
352 

359 
314 
290 
280 
260 

260 
2M 
246 
246 
227 

206 
206 
194 
182 
175 

170 
170 
170 
170 
158 

146 
135 
124 
124 
146 

135 
114 
110 
99 
104 

104 
99 
95 
96 
81 

77 
86 
77 
99 

n 

77 
68 
63 
63 
60 

60 
68 
63 
60 
57 

52 

48 
48 
45 
45 

45 
45 
45 
57 
48 
45 

45 
42 
42 

as 

35 

35 
35 
35 
32 
32 

32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

32 
30 
30 
30 
30 

30 
27 
27 
27 
27 
27 

34 

2  

24 

3  

24 

4 

24 

5  

24 

A 

24 

7 

24 

8 

27 

g  

27 

10 

27 

11 

27 

12 

30 

13    .  .                .;   

35 

14 

32 

15  

16  

17 

18 

19 

20 

67 

77 
95 
114 
114 
99 

91 

77 
95 
15S 
13.5 
135 

21 

22 

23 

24 

25 

26 

27 V 

28 

29 

30 

31 
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MorUhly  discharge  of  Catherine  Creek  near  Union,  Oreg.,for  the  year  ending  Sept.  SO,  191S. 

prainage  area,  96  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Mft^TTin™, 

lOnimum. 

Mean. 

Per 
square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Aceo. 
nej. 

March  20-31 

158 
290 
486 
359 
104 
45 
35 

67 
185 
182 
99 
45 
27 
24 

105 

222 

303 

192 
66.2 
32.4 
28.6 

1.09 
2.31 

3.16 
2.00 
.690 
.337 
.277 

a49 
Z58 
3.64 
2.23 
.80 
.39 
.14 

3,500 
13,200 
18,600 
U400 
4,070 
1,900 
739 

A- 

ADiil 

A- 

^::::::;:;:::::::::::::: 

B. 

June. 

A. 

July 

B. 

August 

B 

September  1-14 

B. 

The  period 

52,500 

UTTLE  CREEK  NEAR  VmOir.  OREO. 

Location. — In  the  SE.  J  sec.  14,  T.  4  S.,  R.  40  E.,  on  the  Southerland  ranch,  6  miles 
east  of  Union,  Union  County;  just  below  a  small  tributary  from  the  south. 

Drainage  area. — ^Not  measured. 

Records  available. — ^April  11  to  September  14,  1915. 

Gage. — ^Vertical  staff  on  east  bank.    Gage  reader,  C.  H.  Moore. 

Discharge  measurements. — ^Made  from  footbridge  at  gage. 

Channel  and  control. — ^Firm  gravel;  probably  permanent  exc^t  in  extreme 
floods.    One  channel  at  all  stages. 

Diversions. — 147  acres  irrigated  above  the  station. 

Cooperation. — Data  furnished  by  State  Engineer  of  Oregon. 

Daily  discharge  not  computed  because  of  lack  of  high-water  measurements. 

Discharge  measurements  of  Little  Creek  near  Unions  Oreg.,  dturing  the  year  ending  SepL 

SO,  1915, 

[Made  by  C.  E.  Stricklin.] 


Date. 


Apr.  11. 
Apr.  29. 
Sept.  14 


DoiiXy  gage 

height,  in  feet ^  o 

/Little  Creek  near  Union,  Oreg.,for  the 
1915. 

yean 

mding  Sept,  SO, 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

0.55 
.55 
.55 
.55 
.55 

.55 
.55 
.50 
.60 
.50 

.50 
.50 
.45 
45 
.45 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1.00 
.95 
.95 
.95 
.95 

.95 
.95 
.95 
.95 
1.10 

1.10 
1.10 
1.40 
1.45 
1.35 

1.30 
1.25 
1.20 
1.20 
1.16 

1.15 
1.10 
1.10 
1.05 
1.00 

1.00 
1.00 
1.00 
.90 
.90 

0.75 
.70 
.70 
.65 
.65 

.65 
.70 
.70 
.70 
.70 

.65 
.65 
.65 
.65 
.66 

0.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.40 

.40 
.50 
.45 
.40 

1 

16 

0.90 
.90 
.90 
.95 
.95 

.95 
.90 
.95 
.05 
.95 

.95 
.95 
.95 
.95 
1.00 

1.30 
1.70 
1.95 
2.10 
1.90 

1.65 
1.60 
1.40 
1.35 
1.35 

1.30 
1.25 
1.35 
1.36 
1.25 
1.20 

a90 

.90 
.85 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.75 
.75 
.75 

a65 

,65 
.65 
.66 
.65 

.65 
.60 
.00 
.00 

a45 

.45 
.45 
.45 
.40 

.40 
.40 
.40 
.40 

2 

17 

3       

18 

4 

19 

6 

20 

6 

21 

7 

22 

.... 

8 

23 

9 

24 

10 

25 

.55       .40 

.65  1     .40 
.55  1     .40 
.55  I     .40 
.60       .40 
.60       .40 

11 

0.90 
.95 
.95 
.95 
.95 

26 

12 

27 

... 

13 

28 

14 

29 

15 

30 

31 

.60  1     -40  I 
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MILL  CBBEK  HBAB  Sim XERVILLE,  OBBO. 

Location.— In  the  NE.  i  sec.  35,  T.  1  N.,  R.  38  E.,  about  2)  miles  north  of  Summer- 

ville,  Union  County. 
Drajnaob  area. — Indeterminate;  practically  all  the  flow  of  the  creek  comes  from 

springs. 
Records  ayailablb.— July  11, 1914,  to  April  3, 1915,  when  station  was  discontinued. 
Gaoe. — ^Vertical  staff  on  the  supports  of  a  fliune;  read  by  C.  E.  Boggs. 
DiscHARQB  MBA8UREMENT8. — Made  by  Wading. 
Channel  and  control. — Gravel;  fairly  permanent. 
Extremes  of  stage. — Maximum  stage  recorded  during  period  of  record,  0.65  foot 

October  19, 1914,  and  February  19,  1915;  minimum    stage    recorded,    0.40    foot 

December  27,  1914,  to  January  10, 1915;  January  16-29,  31,  1915. 
Winter  flow. — Discharge  apparently  slightly  reduced  during  cold  weather,  but 

stage-dischaige  relation  unaffected. 
Divbrsions. — None. 
Kegulation  . — None. 
Cooperation. — Gage  heights  fiunished  by  Kleis  Electric  Co. 

Discharge  not  computed,  as  measurements  do  not  cover  range  of  stage. 
The  following  measurement  was  made  by  James  E.  Stewart: 
February  4, 1915:  Gage  height,  0.54  foot;  discharge,  13.8  second-feet. 

DaUy  gage  height ^  in  fetty  of  Mill  Creeks  near  Summerville,  Oreg.^  for  the  year  ending 

Sept.  SOy  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

0.55 
.55 
.55 
.55 
.55 

.55 
.55 
.55 
.55 
.55 

.55 
.55 
.55 
.55 
.55 

.55 
.60 
.60 
.65 
.60 

.60 
.55 
.55 
.55 
.55 

.65 
.55 
.55 
.55 
.56 
.56 

0.55 
.55 
.65 
.55 
.65 

.55 
.55 
.55 
.55 
.55 

.55 
.55 
.55 
.65 
.56 

.55 
.55 
.66 
.55 
.65 

.66 
.55 
.55 
.55 
.65 

.56 
.55 
.55 
.66 
.66 
.66 

0.65 
.55 
.55 
.56 
.55 

.66 
.55 
.65 
.65 
.55 

.56 
.56 
.50 
.66 
.50 

.56 
.50 
.55 
.50 
.60 

.60 
.50 
.50 
.50 
.50 

.50 
.40 
.40 
.40 
.40 
.40 

0.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.40 

.45 
.50 
.46 
.50 
.46 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.  .40 

.40 
.40 
.40 
.40 
.45 
.40 

0.46 
.55 
.45 
.50 
.56 

.65 
.55 
.55 
.55 
.55 

.55 
.55 
.55 
.65 
.66 

.66 
.65 
.60 
.66 
.60 

.60 
.60 
.55 
.65 
.66 

.55 
.66 
.66 

0.55 
.55 
.55 
.60 
.56 

.65 
.60 
.60 
.65 
.65 

.56 
.66 
.65 
.56 
.56 

.65 
.66 
.55 
.52 
.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.60 
.55 
.55 

0.55 

2   

55 

3     

60 

4 

5 

0 

7 

8 

9  

10 

11 

12 

13 

14 

15 

16 

17 

18 

iS::::::::::. :.:.:.:.! ;:;::::: 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 
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WALLOWA  LAKB  HBAR  JOSEPH,  OBBO. 

Location. — ^In  sec.  5,  T.  3  S.,  R.  45  E.,  near  outlet  of  Wallowa  Lake,  about  a  mile 

above  Joseph,  Wallowa  County. 
Records  available.— July  15,  1905,  to  July  28, 1906;  January  13, 1912,  to  March  31, 

1914;  May  21  to  Sept.  25,  1915. 
Lake  area. — 1,528  acres  at  low  water  and  1,548  acres  at  high  water,  according  to 

survey  made  for  the  State  Water  Board  in  1915. 
Gaqb. — ^Vertical  staff  spiked  to  shore  side  of  pile  supporting  boathouse  some  distance 

above  dam  at  outlet.    Read  by  J  .W.Winston .    The  gage  used  in  1905-6  was  placed 

on  upstream  side  of  dam  at  outlet.     Its  datum  was  the  floor  of  the  sluiceway. 

No  determined  relation  between  the  gage  used  in  1905-6  and  present  gage. 
Storage. — ^Wallowa  Lake  reservoir  is  operated  for  the  benefit  of  four  ditches  wfaicb 

divert  between  the  lake  and  Joseph.    The  reservoir  is  allowed  to  remain  pnc- 

tically  empty  during  the  winter  and  is  filled  dining  the  flood  run-off  in  May  and 

June  and  emptied  during  August  and  September.    The  usual  variation  in  level 

has  been  about  6.5  feet. 
Extremes  of  stage. — ^Maximum  stage  recorded  1911  to  1915,  8.05  feet  June  8, 1915; 

minimum  stage  rec6rded,  1.25  feet  January  18  and  February  1  to  May  29, 1913. 

Daily  gage  height,  in  feet,  of  Wallowa  Lake  near  Joseph,  Oreg.,  for  the  year  emdmg 

Sept.  SO,  1915, 


Day. 

Kar. 

Biay. 

June. 

July. 

Aug. 

Sept. 

Day. 

Uar. 

Biay. 

June. 

July. 

Aac.!8q)t 

1    

8.00 
8.00 
7.98 
7.90 
7.92 

8.00 

4.90 
4.48 
4.35 
4.20 
4.00 

4.00 
3.95 
3.95 
4.00 
4.00 

4.05 
4.10 
4.05 
4.00 
4.00 

2.  ©2 
2.55 
2.45 
2.30 
2.22 

2.15 
2.05 
2.02 
2.00 
1.90 

1.95 
1.95 
1.92 
1.90 
1.88 

1.88 
1.88 
1.85 
1.85 
1.85 

1.85 

1.85 
1.85 
1.85 
1.85 

1.85 
1.82 
1.80 
1.78 
1.75 

1« 

7.72 
7.78 
7.50 
7.40 
7.35 

7.10 
6.90 
6.65 
6.45 
6.32 

6.20 
5.85 
5.58 
5.10 
4.85 

4.00 
3.92 
3.95 
4.00 
4.02 

4.06 
4.05 
4.05 
4.05 
3.90 

3.80 
3.60 
3.45 
3.22 
3.00 
2.70 

1.88 
1.8S 
1.8S 
1.82 
1.82 

1.82 
1.80 
1.80 
1.82 
1.85 

1.88 
1.90 
l.W 
1.90 
1.90 
1.88 

L71 

2       .  .  .  . 

17 

1.70 

3  

18 

\M 

4 

19 

1.45 

5  

20 

1.65 

6 

21 

7.12 
7.20 
7.28 
7.35 
7.40 

7.50 
7.58 
7.72 
7.92 
8.00 
8.00 

L«5 

7 

8.02 
8.05 
8.00 

22 

1.50 

1.66 

8 

23 

1.63 

9       

24 

L62 

10 

8.00 

7.95 
7.95 
7.90 

7.85 
7.80 

25 

L62 

11       

26 

12 

27 

13     

28 

14       ... 

29 

15 

30 

31 

WALLOWA  RIVER  AT  JOSEPH,  OREO. 

Location. — In  sec.  5,  T.  3  S.,  R.  45  E.,  about  300  feet  below  the  r^vlating  dam  at 
the  outlet  of  Wallowa  Lake,  and  50  feet  above  footbridge;  half  a  mile  above 
Joseph,  Wallowa  County,  above  the  head  gates  of  four  irrigating  ditches,  the  fir* 
taking  out  125  feet  below  the  gage. 

Drainaoe  area. — 52  square  miles. 

Records  available. — November  12,  1903,  to  August  23,  1907;  June  14,  1908,  to 
March  31,  1914;  May  20  to  September  25,  1915. 

Gage.— Vertical  staff  bolted  to  a  large  boulder  on  right  bank,  used  since  July  12, 
1905.  Read  by  J.  W.  Winston.  Original  gage,  read  November  12,  1903,  t) 
March  30,  1905,  on  lake.  Temporary  gage  100  feet  below  dam,  March  31  to 
July  11,  1905. 

Discharge  measurements. — Made  by  wading  at  low  water;  formerly  from  foot- 
bridge. 

Channel  and  control. — Boulders;  practically  permanent;  banks  are  seldom  over- 
flowed; current  swift  and  velocities  uneven  across  section. 
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i:xTKEME8  OF  DISCHARGES.— Maximum  Stage  recorded  during  year,  3.20  feet  at  8 
a.  m.  June  23  (discharge,  560  second-feet);  minimum  stage  recorded,  1.88  feet 
at  time  of  measurement  March  22  (discharge,  41.6  second-feet). 

1904-1915:  Maximum  stage  recorded,  3.60  feet  June  12-13,  1912  (discharge,  850 
second-feet).  This  can  not  be  corrected  to  natural  flow.  Minimum  stage  re- 
corded, 1.8  feet  September  27,  30,  October  1, 1906,  February  17  to  March  16,  1907 
(discharge  from  revised  curve,  30  second-feet).  This  is  probably  the  natural 
flow. 

Winter  flow. — Discharge  relation  una£fected  by  ice  on  account  of  proximity  to  the 
lake  outlet. 

Regulation. — ^About  10,000  acre-feet  of  storage. has  been  developed  in  Wallowa 
Lake;  used  since  1905,  and  monthly  discharge  corrected  for  storage  since  1912. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  fairly 
well  defined  between  40  and  400  second-feet  and  poorly  defined  outside  these 
limits.  Daily  discharge  ascertained  by  applying  gage  heights  to  rating  table. 
Monthly  mean  discharge  corrected  for  storage  in  Wallowa  Lake  before  computing 
discharge  in  second-feet  per  square  mile  and  rim-off  in  depth  in  inches.  Records 
good. 
The  following  discharge  measurement  was  made  by  C.  G.  Paulsen: 
March  22,  1915:  Gage  height,  1.88  feet;  dischaige,  41.6  second-feet. 

Daily  discharge,  vn  second-feet,  of  Wallowa  River  at  Joseph,  Oreg.,  for  the  year  endina 

Sept.  SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

\ 

325 
350 
335 
240 
240 

325 
375 
387 
375 
302 

325 
325 
272 
240 
289 

465 
435 
435 
435 
435 

435 
465 
405 
375 
375 

350 
325 
280 
280 
260 

280 
260 
240 
220 
200 

182 
172 
172 
165 
165 

165 
150 
141 
141 
141 

80 
80 
80 
80 
80 

80 
76 
76 
70 
70 

64 
64 
64 
64 
60 

16 

350 
375 
405 
405 

387 

447 
465 
660 
527 
450 

495 
435 
647 
495 
405 

240 
240 
220 
200 
•    172 

165 
232 
220 
325 
325 

302 
280 
375 
325 
289 
325 

135 
135 
135 
129 
129 

120 
111 
105 
76 
76 

80 
80 
80 
80 
80 
80 

60 
60 
60 
60 

ao 

44 

2    

17 

3 

I  18...     .. 

4 

19.::::::::::: 

5 

20 1     -.- 

6 

|21 

22 

23 

24 

25 

;  26 

27 

105 

111 
129 
135 

135 
135 
150 
248 
302 
325 

7 

44 

8 

44 

9 

44 

10    

44 

11      

12 

13 

28 

14 

29 

16 

30 

31 

Note.— Discharge  estimated  June  25  because  of  change  in  gates  at  Wallowa  Lake. 

Monthly  discharge  of  Wallovxi  River  at  Joseph,  Oreg.,  for  period  May  21  to  Sept.  25, 1915. 

Prainage  area,  52  square  miles.] 


IKmth. 

Discharge  (second-feet). 

Run-i^  (total  in  acre- 
feet). 

Discharge  with- 
out storage 
(second-feet). 

Run-off 
(depth  in 
incneson 
drainage 

area). 

Accu- 

Maxl- 
mum. 

Mini- 
mum. 

Mean. 

Ob- 
served. 

Stored. 

With- 
out 
storage. 

Mean. 

Per 
square 
mile. 

racy. 

Hay  21-31 

325 
560 
465 
280 
80 

Ill 
240 
165 
80 
44 

171 
382 
323 
143 
643 

3,730 
22,700 
19,900 
8,790 
3,190 

+1,350 
—1,820 
-3,290 
—1,250 
-    398 

5,080 
17,900 
16,600 
7,540 
2,790 

228 
301 
270 
123 
66.2 

4.38 
5.79 
6.19 
2.37 
1.08 

1.79 
6.46 
5.98 
2.73 
1.00 

B. 

June — 

July 

B. 
B 

August 

B. 

8eptemberK25 

B. 

The  period 

58,300 

—8,410 

49,900 

NoTK.— The  dam  on  Wallowa  Lake  was  closed  before  the  stream  rose  in  April,  and  the  water  overflowed 
the  dam  about  May  21;  discharge  Oct.  1  to  May  20  and  Sept.  26-30  probably  averaged  close  to  40  second-feet. 
This  assumption  would  give  the  total  run-off  for  the  year  as  about  77,000  acre-feet. 
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SILVBR  LAKE  DITCH  NEAR  JOSEPH,  OREO. 

Location.— In  the  SW.  i  sec.  32,  T.  2  S.,  R.  45  E.,  about  500  feet  below  the  ice  poni 

south  of  Joseph. 
Records  ayailablb. — July  12  to  December  31, 1905;  May  23  to  September  4, 1916. 
Oage. — ^Vertical  sta£f  on  east  bank  of  ditch;  read  daily  by  R.  H.  Clark. 
Discharge  measurements. — ^Made  ixom  collar  of  flume. 
Channel  and  control. — ^Excavated  in  clay  soil,  not  likely  to  shift. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.75  feet  July  1-2 

and  6-9  (dischaige,  104  second-feet).    Canal  dry  at  times. 
Accuracy. — ^Records  good. 

Silver  Lake  ditch  diverts  water  from  Wallowa  River  in  the  NW.  J  sec.  5,  T.  3  S., 
R.  45  E.,  about  500  feet  below  dam  at  outlet  of  Wallowa  Lake,  for  irrigating  4,165  acres 
of  land  lying  east  and  north  of  Joseph. 

Discharge  meaavrements  of  Stiver  Lake  ditch  near  Joseph^  Oreg,,  during  the  year  ending 

Sept.  SO,  1915. 


(Made  by  C. 

E.  Stricl 

din.] 

Date. 

Oafe 
hei^it. 

Dis- 
charge. 

Date. 

Gase 
height. 

Dis- 
charge. 

Date. 

A. 

Dte- 
cbaigB. 

June  18 

Feet. 
3.40 
3.65 

See.-ft. 
74.9 
04.5 

July  6 

Feet. 
3.75 
3.25 

See.-ft. 
105 
64.1 

Aug.  4 

Feet. 
2.88 
2.40 

42.9 

22 

27..;;.;;:: 

Sept.  8.W 

16.1 

DaUy  discharge,  in  second-feet,  of  Silver  Lake  ditch  near  Joseph,  Oreg.,for  the  year  ending 

Sept.  SO,  1915, 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept, 

1    

1.0 
1.0 
1.0 
1.0 
1.0 

37 
40 
43 
43 
61 

90 
90 
90 
90 
90 

104 
104 
90 
90 
90 

104 
104 
104 
104 
101 

94 
90 
86 
86 
61. 

64 
61 
61 
60 

58 

60 
58 
58 
55 
50 

49 
49 
46 
46 
46 

17 
17 
17 

16 

82 
82 
82 
78 
82 

90 
88 
94 
94 
94 

94 
94 
99 
97 
99 

76* 
75 
68 
55 

58 

55 
55 
55 
64 
68 

61 
64 
67 
64 
67 
67 

44 

43 
43 
40 
40 

37 
37 

2 

17 

3    

18 

4          .     . 

19 

5 

20 

6 

21 

7    :::::: 

22 

R 

23 

9 

24 

10 

25 

11        

26 

12 

27 

13 

28 

14        .... 

29 

15 

30 

1.0 
1.0 

31 

Note.— Daily  discharge  determined  from  rating  curre  well-defined  above  10  second-feet;  not  defined 
bdow. 

Monthly  discharge  of  Silver  Lake  ditch  near  Joseph,  Oreg.,for  the  year  ending  Sept.  SO, 

1915. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aoca- 

Maximum. 

MfnjTniiiri- 

Mean. 

racy. 

June 

99 
104 
64 

1 

55 
17 

67.6 
78.4 
40.6 

4,020 
4,820 
2,500 

A. 

July 

A. 

August  

A. 

The  period 

1 

11,300 

!                        1 
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FABMEKS'  DITCH  i  AT  JOSEPH,  OREO. 

Location.— -In  the  SW.  i  sec.  32,  T.  2  S.,  R.  45  E.,  at  south  end  of  Main  Street,  Joseph, 
Wallowa  County,  about  50  feet  above  the  crossing  of  the  city  pipe  line. 

Records  available.— July  11  to  December  31,  1905;  May  23  to  September  4,  1915. 

Gage. — Vertical  staff  on  wagon  bridge  on  north  side  of  ditch;  read  daily  by  R.  H. 
Clark. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Clay  soil;  not  likely  to  change  during  season. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  2.10  feet  July  3,  6, 
and  7  (discharge,  100  second-feet).    Canal  dry  at  times. 

Accuracy. — ^Records  excellent 

Cooperation. — Field  data  furnished  by  State  engineer  of  Or^on. 

Farmers*  ditch  diverts  water  from  right  bank  of  Wallowa  River  in  the  NW.  J  sec. 
5,  T.  3  S.,  R.  45  E.,  a  few  hundred  feet  below  the  Silver  Lake  ditch,  and  irrigates  a 
crescent-shaped  area  of  4,563  acres  lying  east  of  Joseph  under  the  Silver  Lake  ditch. 

Discharge  Tneamrements  of  Fanners'  ditch  at  Joseph ^  Oreg.,  during  the  year  ending  Sept. 

SO,  1915. 

[Made  by  C.  E.  StrickUn.] 


Date. 

hei^t. 

Dis- 
charge. 

Date. 

hei^t. 

DIs. 
charge. 

May  24     

Feet. 
0.75 
1.90 
ZIO 

8ec.-fL 
12.6 
79.7 
102 

July  27 

Feet. 
1.60 
1.35 

Sec.'ft. 
58.5 

Jone23 

Aug.  4 

40.9 

July  6      

Daily  discharge^  in  second-feet,  of  Farmers'  ditch  at  Joseph,  Oreg.yfor  the  year  ending  Sept. 

SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

3 
3 
3 
3 
3 

14 
22 
22 
22 
38 

44 
44 
44 

48 
51 

42 
90 
100 
90 
90 

100 
100 
90 
90 
90 

90 
90 
62 
62 
65 

TJ 
67 
62 
50 
50 

44 

22 
22 
20 
21 

22 
22 
22 
22 
22 

6 
6 
6 
6 

16 

58 
73 
77 
81 
81 

81 
81 
81 
81 
22 

77 
81 
90 
45 
0 

73 
73 
41 
35 
45 

52 
62 
62 
60 
54 

54 

51 
81 
81 
79 
81 

22 
22 
22 
22 
22 

19 
19 

3 

3 

3 

3 

3 

3 

4.5 

6 

6 

2    

17 

3 

18 

4           

19 

5 

20 

6 

21 

7      

22 

8 

23 

16 
14 
13 

13 
43 
90 
9 
3 
3 

Q      

24 

10           ...  . 

25 

11      

26 

12 

27 

'  2S 

13    

14 

29 

15    

30 

31 

» Called  Farmers'  and  Citizens'  ditch  in  U.  S.  Geol.  Survey  Water-Supply  Paper  178,  p.  164. 
NoxB.— Dally  discharge  determined  £rom  a  welt-defined  rating  ciuy«. 


Digitized  by 


Google 


186  SURFACE  WATER  SUPPLY,  1916,  PART  XII — ^B. 

Monthly  discharge  of  Farmers*  ditch  at  Joseph^  Oreg,yfor  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


Run-off  L,^ 
(total  In  ^^• 
acre-feet).    ™*7 


May  23-31 

June 

July 

August 

September  1-4. 


90 
81 
100 
77 
6 


22.7 
45.8 
72.4 
23.5 
6.0 


405    A- 

2,730    A. 

4,450     A. 

1,440  I  A. 

4S     A. 


The  period. 


9,070 


BIG  BEND  DITCH  AT  JOSEPH.  OREO. 

Location.— In  the  SE.  J  see.  30,  T.  2  S.,  R.  45  E.,  at  county  bridge  100  feet  wert  dt 
the  planing  mill  in  Joseph,  Wallowa  County,  about  half  a  mile  below  the  intake. 

Kecords  available. — July  12  to  December  31,  1905;  June  7  to  August  21,  1915. 

Gaoe. — Vertical  staff  nailed  to  cribbing  on  lower  side  of  bridge.  Gage  reader,  W.  E. 
Leffel. 

Discharge  measurements. — ^Made  in  flume  above  gage. 

Channel  and  control. — Gravelly;  practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  1.15  feet,  June  23, 
25-27,  29-30,  July  1-2,  and  4-7  (discharge,  101  second-feet);  canal  dry  at  times. 

Accuracy.— Records  good. 

Cooperation. — Field  data  furnished  by  State  Engineer  of  Oregon. 

Big  Bend  ditch  diverts  from  the  right  bank  of  Wallowa  River  in  the  NE.  J  sec.  31, 
T.  2  S.,  R.  45  E.,  about  IJ  miles  below  dam  at  Wallowa  Lake,  and  irrigates  3,250  acres 
of  land  lying  north  and  east  of  Joseph. 

Discharge  measurements  of  Big  Bend  ditch  at  Joseph,  Oreg.,  during  the  year  ending  Sept. 

SO,  1915. 


[Made  by  C. 

E.  Stricklln.! 

Date. 

Oage 
heiiSt. 

Dis- 
charge. 

Date. 

bei^t. 

Dls- 
chargB. 

June  15     

Feet. 
0.32 
1.10 

8ee.^. 
18.3 
04.0 

July  7 

Feet. 

his 

.75 

Sec-fL 
103 

22 

26::::;;;:;:;::::::;:;:;: 

51.3 

Daily  discharge,  in  second-feet,  of  Big  Bend  ditch  at  Joseph,  Oreg.,for  the  year  en/^ 

Sept.  SO,  1915. 


Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug 

1 

101 
101 
94 
101 
101 

101 
101 
94 
94 
82 

40 
32 
24 
8 
S 

8 
8 
8 
8 
8 

11 

82 
94 

5 
40 

8 

24 
60 
94 
94 
94 

40 
50 
40 
60 

24 

32 
32 
60 
32 
32 

8 
12 

8 
8 
70 

8 
8 
12 
8 
8 

21 

94 
94 

101 
94 

101 

101 
101 
94 
101 
101 

12 
13 
24 
65 
65 

50 
45 
70 
70 
50 
50 

!^ 

2 

12 

22 

3 

13 

23 

4 

14 

24 

.... 

6 

16 

25 

6 

16 

26 

7 

70 
70 
70 
82 

17 

27 

8 

18 

28 

9 

19 

29 

10 

20 

30 

31 

Note.— Discharge  determined  from  a  well-defined  rating  curv«. 
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Monthly  discharge  of  Big  Bend  ditch  at  Joseph,  Oreg.f/or  the  year  ending  Sept.  SO^  1915, 


Month. 


June  7-30.... 

July 

August  1-21 . 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


101 
101 
70 


77.9 
60.8 
14.8 


Run-off 
(total  in 
acre-feet). 


3,710 

3,740 

617 


8,070 


Accu- 
racy. 


GRAHOER  DITCH  AT  JOSEPH.  OREG. 

Location.— In  the  SE.  }  sec.  30,  T.  2  S.,  R.  45  E.,  within  city  limita  of  Joseph. 

Wallowa  County,  at  county  bridge  75  feet  west  of  Joseph  planing  mill  and  20 

feet  east  of  the  station  on  Big  Bend  ditch. 
Kbcords  available. — ^July  12  to  December  31,  1905;  June  7  to  August  28,  1915. 
Gaoe. — ^Vertical  staff  nailed  to  cribbing  on  lower  side  of  bridge.    Gage  read  by  W.  E. 

Leffel. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — Firm  gravel;  not  likely  to  shift. 
Extremes  op  discharge. — Maximum  stage  recorded  during  year,  4.70  feet  June  25 

and  26  (discharge,  257  second-feet).    Canal  dry  at  times. 
Accuracy.— Records  good. 

Granger  ditch  diverts  from  the  east  side  of  Wallowa  River  in  the  NE.  J  sec.  31, 
T.  2  S.,  R.  45  E.,  and  irrigates  3,340  acres  of  land  lying  north  and  east  of  Joseph. 

Discharge  measurements  of  Granger  ditch  at  Joseph,  Oreg.,  during  the  year  ending  Sept. 

SO,  1915. 

[Made  by  C.  E.  Stricklin.) 


Date. 


Apr.  16. 
May  34.. 


Qago 
heigbt. 


Feet. 
2.85 
3.28 


Dis- 
charge. 


8ec.-ft. 
34.6 
68.4 


Date. 


June  19. 
23. 


Gage 
height. 


Feet. 
3.90 
4.50 


Dis- 
charge. 


Sec.-ft. 
143 
227 


Daily  discharge,  in  second  feet  j  of  Granger  ditch  at  Joseph,  Oreg.,  for  the  year  ending  Sept. 

SO,  1915. 


Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

1  .  ........ 

156 
130 
117 
156 
130 

156 
156 
93 
93 
93 

71 
7i 
61 
52 
44 

44 
44 
52 
44 
44 

11 

105 
93 

105 
61 

130 

93 
143 
130 
130 
130 

52 
52 
44 
37 
20 

16 
16 
34 
16 
12 

44 
37 
37 
37 
31 

44 
37 

'20 
20 

21 

117 
156 
227 
212 
230 

230 
156 
130 
212 
184 

16 
61 
44 
82 
105 

93 
88 
105 
93 
82 
93 

20 

2 

12 

22 

44 

3 

13 

23 

44 

4 

14 

24 

37 

ft 

15 

25....:...;.:: 

37 

<l..,,,,. 

16 

26 

44 

7..; 

93 
143 
130 

93 

17 

27 

37 

8     .  ... 

18 

28 

37 

0 

19 

29 

10 

20 

30 

31 

NoTK.— Discharge,  determined  from  a  rating  ?urve  well  defined  between  25  and  250  second-feet. 
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Monthly  discharge  of  Granger  ditch  at  Joseph,  Oreg.,/or  the  year  ending  Sept,  SO^  1915, 


Month. 


Discharge  In  seoond-feet. 


Maximum.    IflnlmniTH 


Mean. 


RuiMyff 
(total  in 
acre-feet). 


Aocn* 
racy. 


June  7-30 

July 

August  1-28. 


230 
156 
71 


143 

78.7 
41.6 


6,810 
4,840 
2,310 


The  period. 


14,000 


HmEt&ICAHE  CREEK  HEAR  JOSEPH,  OREO. 

Location.— In  the  NW.  J  sec.  2,  T.  3  S.,  R.  44  E.,  about  100  feet  above  the  intake  of 
Moonshine  ditch,  about  5  miles  southwest  of  Joseph,  Wallowa  County. 

Drainage  area. — ^Not  measurcii. 

Records  available. — ^April  27  to  September  3,  1915. 

Gage. — Vertical  staff  nailed  to  stump  on  south  side  of  creek.  Read  three  times  a 
week  by  J.  R.  Kanaga. 

Discharge  measurements. — Made  from  footbridge  at  gage. 

Channel  and  control. — Stream  bed  rocky;  laigest  rocks  were  removed.  One 
channel  at  all  stages. 

Extremes  op  discharge. — Maximum  stage  recorded  during  period  of  record,  1.90 
feet  April  30  (discharge,  238  second-feet);  minimum  stage  recorded,  I.OO  foot 
August  29  and  September  1-2  (dischaige,  40  second-feet);  creek  probably  con- 
tinued to  fall. 

Winter  flow. — ^No  records. 

Diversions. — Station  is  above  all  ditches. 

Regulation  . — None. 

Accuracy. — Stage-dischaige  relation  not  permanent.  Poorly  defined  rating  curve 
used  April  9  to  May  29;  fairly  well  defined  curve  used  May  30  to  September  3. 
Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  tables; 
computed  only  for  days  on  which  gage  was  read.    Records  fair. 

Cooperation. — Field  data  furnished  by  State  engineer  of  Oregon. 

Discharge  measurements  of  Hurricane  Creek  near  Joseph,  Oreg.,  during  the  year  eruUng 

Sept.  SO,  1915, 


[Made  by  G. 

E.  Stricklin.] 

Date. 

Oaw 
height. 

Dis- 
charge. 

Date. 

he^t. 

Dl». 
charge. 

Date. 

i^S^t. 

Dis. 
charge. 

April  27 

May29 

Feet. 
L38 
L70 
L68 

186 
181 

June  26 

Feet. 
1.52 

Lao 

06.7 

Auff.  5..     .-- 

FeA. 
1.20 
1.00 

Sec-n. 
78.0 

July  24 

Sept.  3.:: 

40.0 

June  18 
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Daily  discharge,  in  second-feet ,  of  Hurricane  Creek  near  Joseph,  Greg.,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

97 

40 

16 

93 

186 

140 

* 

2 

212 

163 

17 

3 

40 

18 

186 

140 

57 

4 

186 

163 

77 
77 

77 

19 

78 

5 

93 

,  20 

186 

117 

57 

6 

163 
***i63' 

"*2i2' 

1., 

186 

7 

78 

22 

57 

8 

77 

23 

212 

163 

97 

9 

55 

24 

10 

25 

57 

11 

186 

163 

77 

26 

186 

145 
186 

12 .. 

145 

27 

'""97* 

57 

13 

2X2 

"*i46* 

77 

28 

145 
186 
238 

14 

108 

29::::;;;:::: 

40 

15 

n 

30 

163 

117 

Monthly  discharge  of  Hwrricane  Creek,  near  Joseph,  Oreg.,for  the  year  ending  Sept.  SO, 

1915, 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aocu- 

Maximum. 

Minimum. 

Mean. 

racy. 

M^y  .._ 

288 
212 
212 
97 
40 

55 
145 
97 
40 
40 

139 
180 
141 
68.6 

4ao 

8,550 
10,700 
8,670 
4,220 
238 

a 

Jtine 

c. 

July 

c. 

August 

B. 

September  13 

B. 

The  period 

1    

32,100 

NoTE.~ATerage  of  discharge  fjr  days  on  which  gage  was  read  assumed  to  be  mean  disdiarge  for  the 
month. 

LOSTINE  KIVER  NEAB  LOSTINE,  OREO. 

Location.— In  the  NW.  }  sec.  34,  T.  1  S.,  R.  43  E.,  about  4  mOee  south  of  Lostine, 
Wallowa  County,  about  10  miles  above  the  mouth  of  the  stream,  and  below  all 
tributaries. 

Drainage  area. — ^Not  measured. 

Records  available. — ^August  24,  1912,  to  March  31, 1914;  April  23  to  September  25, 
1915. 

Gaqb. — Vertical  staff  on  right  bank;  read  once  a  day  by  Oscar  Olson. 

Discharge  measurements. — ^Made  from  wagon  bridge  500  feet  below  gage  or  by 
wading. 

Channel  and  control. — Gravel,  sand,  and  boulders;  may  shift  slightly;  left  bank 
likely  to  be  overflowed. 

Extremes  op  discharge. — Maximum  stage  recorded  during  part  of  year  for  which 
record  was  taken,  3.30  feet  May  28  and  June  8  (discharge  780  second-feet);  mini- 
mum stage  recorded,  0.20  foot  September  24-26  (discharge,  30   second-feet). 

1912-1914  and  1915:  Maximum  stage  recorded,  6.60  feet  May  27, 1913  (dischai^e, 
2,540  second-feet);  minimimi  stage  recorded,  0.02  foot  February  11-13,  1913 
(discharge,  26  second-feet). 

Winter  plow. — Stage-discharge  relation  affected  by  ice  during  short  periods  of 
extremely  cold  weather. 

Diversions. — Above  all  diversions  except  2  small  ditches  taking  water  from  Silver 
Creek,  a  tributary. 

Regulation. — None. 
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Accuracy. — ^Records  somewhat  uncertain,  as  no  measurements  were  made  during  the 

year. 
Cooperation. — Field  data  furnished  by  State  engineer  of  Oregon. 

Daily  discharge,  in  second-feet,  of  Lostine  River  near  Lostine,  Oreg.y  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

200 
220 
200 
200 
200 

180 
200 
180 
180 
160 

160 
160 
140 
160 
140 
160 

Aug. 

Sept 

1 

332 
264 
242 
220 
220 

220 
242 
264 
308 
332 

308 
286 
286 
308 
286 

740 
590 
470 
440 
590 

740 
740 
780 
660 
560 

440 
380 
356 
332 
332 

440 
440 
440 
410 
410 

410 
470 
355 
530 
410 

332 
286 
286 
264 
220 

140 
140 
140 
122 
122 

106 
106 
106 
106 
106 

106 
106 
106 
91 
77 

52 
64 
52 
52 
52 

52 
52 
52 
52 
52 

52 
52 
52 
62 
52 

16 

264 
380 
470 
380 
332 

590 
306 
332 
308 
286 

286 
286 
780 
625 
560 
560 

470 
500 
fOO 
560 
440 

440 
500 
470 
530 
470 

410 
332 
332 
308 
355 

77 
77 
77 

77 
64 
64 
54 
64 

64 

64 
52 
64 

a 

2 

17 ' 

53 

3         i:::::: 

18 

53 

J:::::::::.!;::::: 

19 

40 

5 1 

20 

40 

6 1 

« 1 

40 

7 1 

22 -  - 

40 

s::::::::::':::::: 

23 

242 
220 
220 

242 
286 
332 
410 
410 

40 

9 ' 

24 

90 

10 

25 

30 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

Note. — Discharge  determined  from  rating  curve  well  defined  by  measurements  made  in  1913  to  1914 
but  somewhat  uncertain  at  low  water  for  1915. 

Monthly  discharge  of  Lostine  River  near  Lostine,  Oreg.,for  the  year  endtJig  Sept.  SO,  1915. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Acea- 
racy. 


April  23-30 

May 

June 

July 

August 

September  1-25. . . 

The  period . 


410 
780 
780 
530 
140 
64 


220 
220 
308 
140 
52 
30 


295 

350 

492 

276 
89.8 
48.3 


4,680 
21,500 
29,300 
17,000 
5,530 
2,400 


80,400 


BEAR  CREEK  NEAR  WALLOWA.  OREG. 

Location. — In  the  NW.  }  sec.  3,  T.  IS.,  R.  42  E.,  at  a  private  wagon  bridge  5  miles 

southwest  of  Wallowa,  Wallowa  County. 
Drainage  area. — Not  measured. 
Records  available. — April  13  to  September  16,  1915. 
Gage. — ^Vertical  staff  on  cribbing  on  lower  left  side  of  bridge;  read  daily  by  John 

Huber. 
Discharge  measurements. — Made  from  wagon  bridge  at  gage. 
Channel  and  control. — Stream  bed  rocky;  probably  permanent. 
Extremes  op  discharge. — Maximum  stage  recorded  during  period  of  record,  2.90 

feet  May  28  (discharge,  755  second-feet);  minimum  stage  observed,  O.CO  foot  (dis 

charge,  10  second -feet). 
Winter  flow.  — No  record. 
Diversions. — ^Two  small  ditches,  with  a  combined  capacity  of  about  3  second-feet, 

divert  water  above  the  gage. 
Regulation. — None. 
Accuracy. — Stage-discharge   relation   practically   permanent.     Rating   curve   well 

defined  between  10  and  500  second-feet.     Daily  discharge  ascertained  by  applying 

gage  heights  to  rating  table.     Records  good. 
Cooperation. — Field  data  furnished  by  State  engineer  of  Oregon. 
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Discharge  measurements  of  Bear  Creek  near  Wallotvaf  Oreg.^  during  the  year  ending 

Sept.  30,  1915. 

'Made  by  C.  £.  Stiicklin.] 


Date. 


Apr.  13 

13. 

May  31. 


Oaee 
height. 


heel. 
2.00 
2.00 
2.40 


DIs- 
charge. 


aee.'fi. 
241 
264 
426 


Date. 


July  24.. 
Aug.  23.. 


Oaee 
height. 


Feet. 
0.95 
.62 


Dis- 
charge. 


Sec.-ft. 
38.2 
11.0 


Daily  discharge^  in  second-feet,  of  Bear  Creek  near  WdllouHi,  Oreg.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

185 
185 
172 
185 
160 

160 
160 
185 
213 
229 

245 
213 
245 
324 
245 

480 
424 
398 
434 
372 

480 
424 
424 
245 
213 

185 
185 
185 
213 
186 

138 
128 
128 
118 
128 

118 
118 
122 
118 
109 

109 
104 
100 
83 
76 

34 
32 
30 
32 
30 

25 
23 
25 
23 
23 

23 
21 
21 
19 
19 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
11 
11 

16 

213 
185 
281 
372 
245 

324 
213 
185 
160 
185 

160 
213 
199 
372 
372 

281 
424 
452 
398 
424 

372 
424 
281 
324 
281 

281 
245 
755 
605 
424 
372 

213 
281 
185 
160 
172 

160 
185 
160 
160 
172 

138 
128 
118 
128 
122 

68 
62 
62 
46 
46 

68 
65 
44 
44 
34 

30 
34 
30 
30 
34 
44 

19 
23 

14 

2     

17 

3 

18 

4     ...  . 

19 

6 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13 

'.'45 
21.3 
1S5 

28 

10  1 

14 

29 

11 

15 

30 

10  ' 

31 

10  

Monthly  discharge  of  Bear  Creek  near  Wallowa,  Oreg.,for  the  year  ending  Sept.  SO,  1915. 


Month. 


Discharge  in  seoond-feet. 


Maximum.   Minimum.      Mean 


Run-ofI 
(total  in 
acre-feet). 


Accu- 
racy. 


April  13-20. 
Kay. 


June 

July 

August 

September  1-16  .. 

The  period . 


372 
755 
480 
138 
34 
14 


160 
160 

118 
30 
10 
10 


240 

305 

244 
78.3 
19.3 
10.4 


8,570 
18,800 
14,500 
4,810 
1,190 
330 


48,200 


CLEARWATER  RIVER  AT  KAMIAH.  IDAHO. 

Location.— In  sec.  1,  T.  33  N.,  R.  3  E.,  at  the  toll  bridge  in  the  town  of  Kamiah, 
6  miles  below  the  mouth  of  South  Fork  of  Clearwater  River,  in  Lewis  County. 

Drainage  area. — 4,850  square  miles  (measured  on  General  Land  Office  map,  edition 
of  1909). 

Records  available. — ^August  20,  1910,  to  September  30, 1915. 

Gaoe. — Since  May  30,  1911,  chain  gage  attached  to  downstream  handrail  of  toll 
bridge;  prior  to  that  date  gage  was  painted  on  lower  steel  caisson  of  first  pier  from 
left  abutment,  the  datum  being  0.06  foot  lower  than  that  of  present  gage.  Gage 
read  by  Mrs.  J.  W.  McGuire. 

DiscHAROs  MEASUREMENTS. — ^Made  from  downstream  side  of  toll  bridge. 
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Channel  and  control. — Stream  bed  at  gage  and  control  consists  of  heavy  boulden 

and  gravel;  probably  permanent.    One  channel  at  low  water,  two  channels 

between  gage  hdghts  about  5  and  8  feet,  and  one  channel  above  gage  height 

8  feet.  - 
Extremes  of  discharge. — Maximum  stage  recorded  during  the  year,  9.8  feet  Kay 

19  (discharge,  28,200  second-feet);  minimum  stage  recorded,  2.2  feet  January  26 

(discharge,  1,130  second-feet). 
1910-1915:  Maximum  stage  recorded,  16.1  feet  May  26,  1913  (discharge,  76,600 

second-feet);  minimum  stage  recorded,  2.0  feet  December  5-6, 1913  (dischaige, 

950  second-feet). 
Winter  plow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-chaniid 

rating  ctirve  assumed  applicable. 
Diversions. — Several  small  ditches  divert  water  for  irrigation  above  station. 
Reoulation. — ^None. 
Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice 

during  year.    Rating  curve  well  defined  between  1,000  and  50,000  second-feet 

Gage  r^  to  tenths  once  daily.    Daily  discharge  ascertained  by  applying  daily 

gage  heights  to  rating  table.    Records  excellent. 
Cooperation. — Gage-height  record  furnished  by  United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  C.  O.  Brown. 
May  9, 1915:  Gage  height,  6.20  feet;  discharge,  10,300  second-feet. 

DtxUy  discharge,  in  second-feet^  of  Clearwater  River  at  Kamiah,  Idaho,  for  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1      

1,660 

1,780 
2,350 
2.680 
2,860 

4,060 
3,430 
2,860 
2,510 
2,510 

3,040 
3,230 
3,040 
2,860 
3,430 

4,510 
4,750 
5,000 
6,040 
6,310 

6,310 
5, 510 

5,510 
5,000 
6,610 
7,160 
6,040 

5,000 
4,510 
4,060 
3,840 
6,310 

6,870 
8,390 
6,870 
8,390 
7,160 

6,310 
5,250 
5,510 
4,750 
4,510 

4,510 
4,280 
4,510 
4,510 
4,060 

4,060 
4,060 
3,840 
4,060 
4,060 

3.630 
2,860 
3,430 
3,630 
3,230 

3,230 
3,040 
2,050 
1,780 
1,660 

1,660 
2,050 
2,200 
1,540 
1,220 

1,220 
1,540 
1,430 
1,430 
1,780 

1,780 
1,780 
2,050 
2,050 
2,200 

2,680 
2,680 
3,040 
2,680 
2,860 
2,350 

2.200 
2.050 
2,050 
2,0.50 
2,200 

1,780 
1,910 
2,050 
2,050 
2,050 

1.910 
1,910 
1,010 
1,910 
2,050 

1,910 
1,780 
1,780 
1,780 
1,780 

1,780 
1,660 
1,320 
1,430 
1,320 

1,130 
1,430 
1,540 
1,780 
1,910 
2,050 

2,050 
2,510 
2,510 
2.360 
2,200 

1,910 
2,050 
1,910 
1,910 
2,610 

2,360 
2,200 
2,200 
1,910 
1,010 

1,910 
1,910 
2,360 
2,200 
2,610 

2,510 
2,350 
2,350 
2,350 
2,510 

2,680 
2,510 
2,200 

2,350 

6.870 

16.200 
13.400 
13,000 
10,900 
10,100 

9,410 
9,410 
9,770 
9,770 
10.500 

11,700 
10,100 
9,770 
10,600 
12,100 

10,500 
9,770 
18,500 
28,200 
24,000 

21,700 
21,100 
20,000 
19,000 
18,500 

18,000 
17.000 
18,500 
22,800 
20,600 
18,500 

18,500 
20,600 
18,000 
17,500 
17,000 

16,600 
16,200 
14,300 
13,800 
13,000 

12,500 
15,600 
16,100 
16,600 
14,300 

13,400 
13,000 
12,600 
12,100 
13,000 

12.100 
10,500 
10,100 
9,410 
9,060 

12,500 
10,900 
9,770 
8,720 
8,390 

8,070 
7,760 
7,460 
7,460 
6,870 

6,590 
6,590 
9,060 
8.070 
10,900 

8,390 
7,160 
6,500 
7,160 
6,870 

6,310 
7,160 
8,390 
6,870 
6,690 

6,770 
6,510 
6,250 
4,750 
4,510 

4,280 
4,280 
4,750 
4.280 
4,610 
4,610 

4,610 
4,510 
4,060 
3,430 
3,230 

3.^0 
3,040 
2,860 
2,680 
2,680 

2.680 
2,200 
2,200 
2,350 
2,610 

2,360 
2,350 
2,050 
2,200 
2,(^ 

2,050 
1.910 
1,660 
1,540 
1,540 

1,540 
1,430 
1,430 
1,430 
1,540 
1,320 

1,490 

2 

2,350  [  6.500 
2,510  !  8,390 
2.200   12.103 

1,540 

3    

l.QGO 

4 

1,7» 

5 

2,510 

2,610 
2,360 
2,350 
2,050 
2,200 

2,200 
2,350 
2,510 
2,680 
3,230 

4,280 
4,060 
3,840 
4,060 
3,630 

3,430 
3,840 
4,750 
6,590 
7,460 

6,310 
5,770 
5,770 
6,310 
6,870 
7,160 

10,900 

9,770 
10,100 
9,770 
8^720 
8,390 

8,390 
9,770 
11,700 
13,800 
12,100 

13,000 
13,800 
15,600 
17,000 
19,000 

19,500 
17,500 
16,200 
14,300 
13,800 

13,000 
13,000 
14,300 
15,200 
17,000 

1,780 

6 

1,4» 

7 

1,430 

8 

1,330 

9 

1,430 

10 

1,780 

11 

1,790 

12 

1,910 

13 

2,300 

14 

3  050 

16      

3,050 

16 

l.BO 

17 

1,780 

18 

1.600 

19 

1,4»» 

20 

1,430 

21 

1,540 

22 

1.430 

2J 

24 

25 

26 

27 

5,250 
4,510 
4.280 

4.060 
4,060 
3,630 
3,430 
4,510 
5,000 

1,540 
1,330 
1,436 

1.330 
1,600 

28 

3,350 

29 

3.300 

30 

\\m 

31 
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Monthly  discharge  of  Clearwater  River  at  Kamiah,  Idaho ^  Jar  the  year  ending  Sept.  SO,  191$. 
praJnage  area,  4,850  square  miles.] 


Month. 


Discharge  In  second-feet. 


TUfftTtm^im 


Minltnnin. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Total  In 
acre'fcet. 


Aocu- 
tacy. 


Octoher 

Novemher 

December 

January 

February. 

March 

April 

May 

June 

July 

August 

September 

The  year 


0,310 
8,390 
3,630 

2,aoo 

2,680 
7,460 
19,600 

2s,aoo 

20,600 
10,900 
4,510 
2,350 


1,660 
3,840 
1,220 
1,130 
1,910 
3,050 
6,590 
9,410 
8,390 
4,280 
1,320 
1,320 


3,850 
6,300 
3,280 
1,820 
3,240 
3,890 
12,600 
15,200 
13,500 
6,540 
2,410 
1,680 


a794 
1.09 
.470 
.375 
.462 
.802 
2.60 
3.13 
2.78 
1.35 
.497 
.346 


a92 

1.22 

.54 

.43 

.48 

.92 

2L90 

3.61 

3.10 

1.56 

.57 

.39 


237,000 
315,000 
140,000 
112,000 
124,000 
239,000 
750,000 
935,000 
803,000 
402,000 
148,000 
100,000 


28,200 


1,130 


5,950 


1.23 


16.64 


4,300,000 


A. 
A, 
A. 
A. 
A. 


A, 
A, 
A. 


SOUTH  FORK  OF  CLEARWATER  RIVER  HEAR  ORAHOEVILLE,  IDAHO. 

Location.— In  the  SE.  J  NW.  J  sec.  30,  T.  30  N.,  R.  4  E.,  below  power  house  of 
Grangeville  Electric  Light  &  Power  Go. ,  6  miles  east  of  Mount  Idaho,  10  miles  south- 
east of  Grangeville,  and  19  miles  above  mouth  of  river;  in  Idaho  County. 

Dbainaoe  area. — ^940  square  miles  (measured  on  General  Land  Office  map,  edition 
of  1909). 

Kecords  available. — ^November  14,  1910,  to  July  31, 1911;  October  9  to  November 
18, 1911;  January  4.  1912,  to  September  30, 1915. 

Gage. — Since  May  30,  1912,  vertical  staff  on  right  bank,  in  two  sections:  Lower 
section  anchored  to  rock  point  75  feet  below  power  house;  upper  section  nailed 
to  vertical  timbers  in  tailmce  of  power  plant  at  datum  0.22  foot  higher  than  lower 
section,  the  difference  representing  fall  of  river  between  the  two  sections  at  stage 
4.0  feet.  Gages  previously  used  as  follows:  November  14,  1910,  to  November  1, 
1911,  vertical  staff  at  same  site  as  lower  section  of  present  gage  but  at  datum  1.2 
feet  higher;  November  2,  1911,  to  May  29,  1912,  vertical  staff  in  two  sections  at 
same  site  and  datum  as  present  lower  section.    Gage  read  by  John  T.  Kelly. 

Discbarge  measurements. — Made  from  cable  just  above  power  house  or  by  wading. 
Two  measurements  are  necessary,  one  of  river  above  power  house  and  one  of 
intake  flume;  the  sum  represents  flow  past  gage. 

Channel  and  control. — Stream  bed  at  gage  and  control  composed  of  large  boulders; 
not  likely  to  shift  except  at  high  stages.  Channel  curved  at  gage;  gradient  steep. 
Left  bank  subject  to  overflow  during  floods. 

Extremes  op  discharge. — ^Maximumstagerecordedduringyear,  6.75feet  at5p.  m., 
May  19  (discharge,  4.200  second -feet);  minimum  discharge  estimated  at  114 
second-feet  December  16-25  (stage-discharge  relation  affected  by  ice). 

1910-1915:  Maximum  stage  recorded,  9.7  feet  May  30,  1912  (discharge,  9,380 
second-feet);  minimimi  discharge  December  16-25,  1914. 

Winter  flow.— Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 
from  discharge  measurements,  observer's  notes,  and  weather  records. 

Diversions. — None. 

Regulation. — Operation  of  power  plant  causes  slight  variations  in  stage. 
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AccuBAOT. — Stage-difichBi^  reUtion  practically  pennanent;  affected  by  ice  Decem- 
ber 9  to  January  31.  Rating  curve  well  defined  between  150  and  3,500  second- 
feet.  Gage  read  to  half-tenths  twice  daily.  Daily  discharge,  except  for  ice 
period ,  ascertained  by  applying  mean  daily  gage  heights  to  rating  table.  Records 
excellent  except  for  December  and  January,  for  which  they  are  poor. 

CooPBRATiON. — Gage-height  record  furnished  by  United  States  Forest  Service. 

Tlie  following  discharge  measurement  was  made  by  C.  O.  Brown: 
May  8,  1915:  Gage  hei^t,  3.40  feet;  discharge,  798  second-feet. 

Daily  dikhargt,  in  utxmd-ftd,  of  SotUh  Fori  of  CUarwaUr  River  near  OrangevQU, 
Idcito^for  the  year  endiny  Sept,  SO,  1915, 


Day. 

Oct. 

Nov. 

Dec. 

Feb. 

Ifar. 

Apr. 

May. 

June. 

July. 

Auf. 

Sept. 

1 

213 
Zt2 
435 
460 
435 

564 

485 
386 
339 
330 

339 
435 
386 
386 
410 

386 
386 
386 
435 
501 

485 
460 
435 
386 
330 

339 
339 
316 
316 
294 
485 

4ft5 
4115 
386 
386 
339 

339 
339 
294 
294 
294 

294 
435 
591 
511 
410 

260 
362 
232 
294 
339 

316 
273 
294 
339 
294 

294 

294 
316 
294 
273 

252 
213 
294 
252 
252 

221 
232 
213 
195 

292 
244 
244 
213 
213 

206 
206 
206 
213 
2U 

206 
213 
213 
221 
221 

195 
206 
213 
206 
206 

221 
213 
213 
206 
213 

221 

213 
206 

221 
313 
221 
213 
332 

221 
213 
213 
213 
213 

231 
232 
294 
294 
435 

485 
460 
537 
485 
435 

485 
501 
705 
1,020 
955 

825 
765 
765 
955 
955 
955 

965 

965 
1,580 
1,580 
1,400 

1,240 
1,400 
1,400 
1  240 
1,240 

1,340 
1,320 
1,850 
1,760 
1,580 

1,490 
1,490 
1,490 
1,580 
1,580 

1,490 
1,320 
1,320 
1,320 
1,240 

1,170 
1,170 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
955 

890 
825 
835 
825 
890 

890 
890 
828 
955 
1,100 

955 

890 

2,990 

4,130 

3,710 

3,470 
3,470 
3,110 
2,770 
2,770 

2,600 
2,550 
3,710 
3,990 
3,350 
3,110 

3,500 
3,470 
3,110 
2,990 
2,990 

2,770 
2,440 
2;  340 
2,140 
1,940 

2,240 
2,770 
2,550 
2,340 
2,340 

2,140 
1,940 
1,040 
1,940 
1,940 

1,670 
1,490 
1,400 
1,400 
1,400 

1,580 
1,320 
1,240 
1,100 
1,020 

955 
955 
890 
890 
765 

055 
1,670 
1,400 
1,780 
1,580 

1,940 
1,100 
1,030 
1,030 
1,100 

1,030 

1,400 

1,100 

965 

825 

765 
765 
705 
619 
591 

501 
564 

647 
705 
647 
501 

591 
564 
511 
460 
435 

410 
386 
386 
386 
862 

330 
316 
316 
316 
394 

394 
316 
394 
373 
252 

252 
253 
353 
344 
333 

333 
313 
313 
196 
195 
195 

195 

2  

195 

3      

196 
206 
306 

4  

5 

5   

206 
195 
177 

7  

g   

9  

177 
177 

10  

11  

344 

12 

316 

13  

435 

14 

339 

15  

316 
204 

16  

17 

3S3 

18  

331 

19 

31S 

20  

306 

21  

15^ 

22  

184 

23 

184 

24  

184 

25 

184 

26 

321 

27 

388 

28  

339 

29 

344 

30 

21s 

31 

NoTK.~Discharge  estimated,  because  of  ice,  from  observer's  notes  and  weather  records,  as  foHoiPi: 
Dec.  10-15,  144  second-feet;  Dec.  16-35, 114  second-feet:  Dec.  26-31,  133  second-feet;  Jan.  1-5,  123  seoosid- 
feet;  Jan.  6-10,  138  second-leet;  Jan.  11-30,  107  seoood-feet;  Jan.  31*35,  141  secood-feet;  Jan.  36-^1,  167 
seoond-ftet. 
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Monthly  dMuxrgt  of  South  Fork  of  Clearwater  River  near  OrangevUUy  Idaho  j  for  th€  year 

ending  SepL  SO,  1916. 

[Drainage  area,  940  aqnare  mllee.) 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Ron-off 
(total  in 
acre-feet). 


Aoca* 
raoy. 


October 

November. . 
December.. 

January 

Februaiy... 

March 

AprU 

May 

June 

July 

August 

September. 


501 
294 


213 
232 


252 
1,020 
1,850 
4,130 
3,500 
1,760 
591 
435 


195 
213 
055 


504 
195 
177 


394 
344 

159 

151 

215 

485 

1,360 

2,000 

2,120 

961 

322 

237 


The  year. 


4,130 


729 


34,200 

20,500 

9,780 

9,280 

11,900 

29,800 

80,900 

123,000 

126,000 

59,100 

19,800 

14,100 


528,000 


A. 
A- 
D. 
D. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


TuoANsrosr  river  hear  pombroy.  wash. 

Location. — ^In  sec.  13,  T.  11  N.,  R.  40  E.,  at  highway  bridge  at  the  abandoned  post 
office  of  Marengo,  9  miles  southwest  of  Pomeroy,  in  Columbia  County,  17)  miles 
north  of  Dayton,  and  14  miles  above  Petaha  Creek. 

Drainage  area. — ^Not  measured. 

Records  available. — ^August  31,  1913,  to  .June  30,  1915,  when  station  was  dis- 
continued. 

Gage. — ^Vertical  staff  in  two  sections  at  highway  bridge.  Lower  section  on  pile 
3  feet  from  left  abutment;  upper  section  on  left  abutment;  read  by  William 
Brockman. 

Discharge  measurements. — ^Made  by  wading  near  gage. 

Channel  and  control. — Bed  of  stream  composed  of  gravel.  Control  formed  by 
riffle  75  feet  below  gage;  shifting  at  high  water.  Banks  not  subject  to  overflow. 
Stage  of  zero  flow,  determined  September  29,  1915,  gage  height  0.3  foot. 

Extremes  of  discharge. — ^Maximum  discharge  during  the  period  October  1,  1914, 
to  June  30,  1915,  estimated  at  285  second -feet  May  20  and  21,  by  hydrograph 
comparison  with  record  of  Tucannon  River  near  Starbuck;  minimum  stage 
recorded,  1.20  feet  at  7.30  a.  m.  December  24  (discharge,  25  second-feet). 

1913-1915:  Maximum  stage  recorded,  2.55  feet  at  4.40  p.  m.  April  15,  1914 
(discharge,  370  second-feet);  minimum  stage  recorded  December  24,  1914. 

Winter  flow. — Stage-discharge  relation  affected  by  ice  for  short  periods  during 
severe  winters. 

Diversions. — Several  small  diversions  for  irrigation  above  station. 

Kegulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  December  19-23 
and  28,  1914.  Bating  curve,  well  defined  below  200  second -feet,  used  August 
31,  1913,  to  April  15,  1914;  rating  curve  well  defined  throughout  used  April  15, 
1914,  to  June  30,  1915.  Gage  read  to  half-tenths  twice  daily  from  August  31, 
1913,  to  July  25,  1914,  and  to  hundredths  twice  daily  from  July  26,  1914,  to  June 
30,  1915.  Observer's  record  doubtful  March  17  to  April  2  and  May  19-21,  1915. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  tables, 
except  for  periods  of  doubtful  gage  readings  and  ice  effect.  Records  good  except 
for  periods  of  estimated  discharge.  Determinations  of  discharge  August  31, 1913, 
to  September  30,  1914,  supersede  those  published  in  Water-Supply  Paper  393. 
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Di9charge  meaturemenU  of  Tucannon  River  near  Pomeroy,  Wash.j  during  the  year  ending 

Sept,  SOy  1915, 

[Hade  by  C.  O.  Brown.] 


Date. 

h!e^t. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Date. 

.SSI 

Dis- 
charge 

Nov.  4 

Feet. 

1.63 

al.64 

44.3 

Feb. 9 

Feei. 
1.73 
2.52 

310 

Sept.  29 

FeeL 
1.49 

Sec-n. 
54.2 

Dec.  19 

May  20 

oStage-discharge  relaticm  affected  by  loe. 

Daily  diecharge^  in  eecond-feet^  of  Tuoannon  River  near  Pomeroy,  Wash.,  for  the  period 
Aug.  SI,  191Sy  to  June  30,  1915. 


Day. 

Aug. 

Sept. 

1     Day. 

Aug. 

Sept. 

Day. 

Aug. 

SepL 

1913. 
1 

70 
70 
70 
82 
75 

70 
70 
78 
70 
70 

Ill 
12 
13 
14 

,15 

16 
17 
18 

19 
20 

1913 

70 
70 
70 
70 
70 

70 
70 
70 
70 

78 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 

1913. 

7K 

2 

88 

3 

88 

4 

78 

6 

70 

A 

70 

7 

70 

8    ...  . 

70 

9 

97 

10    

101 

72 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sflrt. 

1913-14. 
1 

78 
70 
70 
78 
78 

78 
97 
108 
108 

78 

78 
88 
78 
82 
78 

78 
78 
78 
70 
70 

70 
70 

78 
78 
78 

97 
97 

88 
88 
97 
1U8 

101 
97 
97 
97 
88 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 

78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
78 

78 
78 
78 
78 
88 
97 

97 
97 
97 
88 
88 

88 
88 
88 
88 
78 

?l 

78 
78 
78 

88 
78 
78 
78 
88 

82 
88 
97 
97 
88 

88 
88 
88 
88 
88 
88 

98 
108 

93 
114 

97 

76 
114 
99 
93 
97 

97 
99 
101 
101 
114 

110 
114 
110 
116 
120 

130 
169 
198 
198 
228 

213 
198 
213 

244 
274 
259 
228 
198 

198 
198 
198 
213 
244 

228 

198 
198 
198 
228 

244 
228 
228 
228 
228 

213 
198 
198 
195 

184 

166 
156 
147 
137 
142 
142 

137 
137 
142 
184 
228 

290 
274 
259 
259 
259 

244 
259 
274 
306 
354 

307 
261 
246 
246 
276 

246 
231 
216 
216 
187 

187 
176 
160 
160 
150 

165 
187 
187 
202 
187 

182 
174 
216 
231 
231 

216 
202 
216 
307 
261 

261 
246 
246 
216 
202 

187 
202 
216 
202 
187 

182 
174 
158 
148 
135 
135 

138 
140 
160 
138 
138 

135 
130 
124 
124 
121 

114 
108 
108 
106 
104 

101 
09 
91 
91 
87 

87 
89 
82 
82 
89 

104 
93 
93 
87 
83 

74 
72 
70 
89 
87 

76 
76 
83 
69 
60 

66 
64 
95 
91 
72 

70 
09 
66 
59 
50 

58 
56 
56 
56 
56 

55 
56 
56 
56 
55 
56 

56 

56 
55 

56 
56 

55 
55 
55 
56 
55 

55 
56 

55 
53 
53 

55 
55 
55 

56 
56 

55 
53 
53 
55 
48 

53 
53 
55 
55 
55 
55 

55 

2 

53 

3 

55 

4 

53 

5 

55 

6 

56 

7 

62 

8 

69 

9 

60 

10 

63 

11 

as 

12 

69 

13 

m 

14 

69 

15 

S7 

16 

S7 

17 

87 

18 

89 

19 

82 

20 

87 

21 

7J 

22 

55 

23 

64 

24 

63 

25 

63 

26 

63 

27 

69 

28 

69 

29 

69 

30 

61 

31 
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Daily  dikharge.xn  second-feet,  of  Tucannon  River  near  Pomeroy.  Wash.,  for  thepsriod 
Aug,  31,  19 IS,  to  June  SO,  7915— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Junp. 

1914-15. 
1 

67 
72 
72 
60 
69 

69 
67 
62 
56 
62 

85 
85 
72 
72 
72 

70 
70 
72 
87 
85 

85 
72 
80 
72 
72 

70 
70 
70 
70 
70 
70 

72 

85 
85 
80 
80 

87 
80 
76 
76 
80 

80 
99 
117 
112 
99 

102 
91 
85 
80 
80 

82 
80 
80 

78 
78 

80 
80 
80 
80 
78 

76 
76 
80 
76 
76 

78 
80 
80 
80 
76 

69 
66 
64 
46 
53 

56 
50 
47 
44 

27* 

35 

39 
53 
68 
83 
80 
72 

72 
72 
72 
76 
72 

72 
69 
74 
76 
70 

09 
69 
78 
76 
80 

70 
70 
70 
69 
69 

67 
64 
58 
65 
53 

51 
63 
82 
72 
72 
69 

216 
112 
130 
99 
102 

104 
95 
95 
95 
99 

102 
104 
99 
91 
91 

87 
87 
91 
95 
104 

108 
108 
108 
108 
102 

102 
09 
99 

99 
95 
91 
95 
93 

91 
91 

89 
89 
87 

87 
87 
89 
91 
124 

145 

""246' 
216 
216 

216 
187 
187 
187 
155 

150 
174 
187 
174 
171 

150 
160 
160 
165 
165 

171 
155 
l.=0 
148 
145 

135 
135 
135 
155 
160 

160 
155 
150 
150 
160 

160 
152 
148 
160 
187 

182 

187 
202 
216 
231 

231 
231 
261 

"**276* 
246 
231 
216 

187 
168 
187 
176 
166 
155 

150 
142 
130 
119 
110 

108 
102 
97 
93 
99 

117 

2 

3 

4 

5 

A 

7 

8 

9 

10 

11 

12 

110 

13 

102 
05 

14 

15 

91 

16 

87 

17 

89 

18 

83 

19 

80 

20 

83 

21 

83 

22 

72 

23 

72 

24 

72 

25 

76 

28 

78 

27 

76 

28 

60 

29 

69 

30 

60 

31 

Note.— Gage  not  read,  discharge  interpolated,  Feb.  1  and  June  14-16,  1914.  Stage-discharge  relation 
affected  by  ioe  Dec.  19-23  and  28, 1914;  discharge  Dec.  19  determined  from  discbarge  measurement.  Dec. 
20-23  estimated  at  35  second-feet  Dec.  28  interpolated.  Observer's  record  doubtful  Mar.  17  to  Apr.  2 
and  May  19-21,  1915;  discharge  estimated  by  hydroeraph  comparison  with  record  of  flow  Tucannon 
RiTer  near  Starbuck  as  follows:  Mar.  17-31, 166  second-feet;  Apr.  1-2, 185  second-feet;  and  May  19-21, 280 
second-feet. 

Monthly  discharge  of  Tucannon  River  near  Pomeroy,  Wash,,  for  191S-1915, 


Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Month. 

Maximum. 

Minimum. 

Mean. 

racy. 

1913. 

101 

70 

74.8 

4,450 

5,100 
4,820 
4,850 
5,310 
7,160 
12,500 
13,600 
12,400 
6,430 
4,150 
8,360 
4;040 

B. 

1913-14. 
October 

108 
101 
97 
97 
228 
274 
354 
307 
160 
96 
66 
89 

70 
78 
78 
78 
76 
137 
137 
135 
82 
66 
48 
6S 

82.9 
81.0 
78.9 
86.4 

129 

204 

229 

202 

108 
67.6 
64.6 
67.9 

B. 

November 

B. 

December 

B. 

January 

B. 

February 

A. 

HWfh .r.- 

A. 

Anril 

A. 

ay!;;::::::;:::;:::::::::::::::::::::::::::;::::: 

A. 

Jane. 

A. 

jnly 

A. 

August 

B. 

B^ember 

B. 

The  year 

364 

48 

116 

83,700 

1914-16. 
October., 

m 

99 
82 
216 

66 
72 
27 
61 
87 
87 
186 
148 
66 

72.1 
84.7 
60.3 
69.1 

106 

125 

m 

199 
94.0 

4,430 
6040 
3,710 
4,260 
5,830 
7090 
10,200 
12  200 
6.600 

B. 

November......... 

B. 

December.. 

B. 

January 

B. 

February...... 

B. 

March. 

C. 

April..... 

246 

B. 

MM^::;!!!I::: :::    : 

B. 

j^:::::::::::::;;::::::::::::::::::::::::::::::; 

iio 

B. 

The  period. •• 

1               27 

109 

68,900 
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TTTOAinrOH  BIVXB  HBAJt  STARBUOK,  WASH. 

Location.— In  sec.  23,  T.  12  N.,  R.  38  E.,  half  a  mile  below  mouth  of  Petaha  Creek, 
and  6  milee  east  of  Starbuck,  Columbia  County. 

Drainage  area. — ^Not  measured. 

Reoords  available.— November  8,  1914,  to  September  30,  1915. 

Gage. — ^Inclined  staff  in  two  sections  on  left  bank,  1,000  feet  above  observer's  house; 
read  by  Wesley  Martin. 

Discharge  measurements. — ^Made  by  wading  or  from  a  bridge  1  mile  below  gage. 

Channel  and  control. — Channel  straight  for  100  feet  above  and  below  gage.  Bed 
composed  of  solid  rock.  Banks  made  up  of  light  soil;  wooded;  left  bank  hig>^; 
light  is  overflowed  at  gage  height  5.5  feet.  Control  is  a  vertical  drop  of  2  feet  over 
solid,  rock,  100  feet  below  gage.  Stage  of  zero  flow,  determined  September  28, 
1915,  gage  height  0.6  ±0.1  foot. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.2  feet  on  morning 
of  February  1  (dischaige,  970  second>feet);  minimum  stage,  1.60  feet  August  24-31 
(discharge,  39  second-feet). 

Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from 
discharge  measurements,  observer's  notes,  and  weather  records. 

Diversions. — ^Many  small  irrigation  ditches  divert  water  above  gage — ^probably  about 
10  per  cent  of  natural  flow  during  July  and  August.  A  large  part  of  the  dbLvexted 
water  returns  to  the  river  above  the  gage  in  the  form  of  seepage. 

Regulation. — ^None. 

Accuracy. — Stage-dischaige  relation  not  permanent;  changed  by  construction  of  a 
low  wing  dam  during  August,  1915,  and  affected  by  ice  during  December  and 
January.  Two  rating  curves  used,  each  well  defined  below  600  second-feet 
(me  applicable  November  8  to  July  31,  the  other  August  16  to  September  30. 
Qage  read  to  hundredths  twice  daily.  DaUy  discharge  ascertained  by  applying 
gage  heights  to  rating  table;  shifting-control  method  used  August  1-15.  Records 
excellent  except  for  December,  January,  and  August,  for  which  they  are  good. 

Discharge  meaauremerUt  of  Tuamnon  River  near  Starlmckf  Wash,,  during  the  year  ending 

Sept.  SO,  1916. 

{Made  by  C.  O.  BrowiLl 


Date. 

heigLt 

Dte- 
charge. 

Date. 

Oase 
height. 

Dis- 
charge. 

Date. 

height. 

Dis- 

Nov.  9 

Feet. 

1.88 
•  2.51 

2.11 

8a:  ft 
85 

48 
134 

Feb.  9 

Feet. 
2.10 
2.28 

158 

May  19.     . 

Feet 
2.78 
LT2 

Sm,fi 

fr4 

Dee.18 

MfiY2 

Sept.  28 

32 

Feb.  8 

1 

•  stage-discharge  relation  affected  by  ioe. 
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Daxly  dttcharge,  in  ieeond^feet,  of  Tucannon  River  near  Starhuck,  Wash.^  for  the  year 
ending  Sept.  SO,  1915. 


Day 

Nov. 

Dm. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

85 
89 
85 
89 
86 

82 

76 
78 
78 
75 

70 
08 
64 
61 
56 

54 

52 
48 
45 
44 

45 
45 
46 
47 
48 

52 
61 
73 
91 
86 
02 

89 
89 
89 
109 
91 

99 
86 
09 
100 
85 

83 
86 
95 
123 
112 

86 
88 
86 
85 
83 

82 
81 
79 
78 
78 

76 
76 
81 
97 
184 
175 

841 
680 
290 
208 
142 

132 
132 
123 
123 
114 

123 
114 
114 
112 
107 

102 
102 
114 
123 
123 

123 
123 
123 
114 
114 

112 
109 
107 

105 
102 
105 
112 

m 

109 
-  106 
105 
105 
102 

102 
102 
100 
102 
114 

142 
152 
152 
142 
142 

142 
142 
142 
152 
162 

162 
162 
162 
173 
184 
208 

106 
184 
378 
200 
220 

208 
208 
196 
184 
162 

162 
173 
184 
184 
162 

162 
152 
162 
168 
102 

162 
162 
152 
152 
152 

142 
142 
142 
142 
173 

162 
162 
162 
162 
162 

152 
152 
152 
162 
173 

184 
196 
233 
283 
233 

233 
246 
260 
275 
290 

290 
290 
260 
246 
233 

206 

208 
208 
196 
196 
184 

184 
142 
142 
182 
132 

132 
132 
132 
123 
123 

132 
142 
132 
123 
123 

114 
105 
106 
97 
92 

89 
86 
91 
92 
91 

89 
86 
83 
78 
74 

70 

n 

65 
64 

68 
68 
70 
70 
70 

70 
70 
68 
67 
68 

08 
67 
65 
65 
63 

63 
61 
09 
56 
55 

54 
54 

53 
52 
52 
62 

52 
58 
52 
51 
60 

48 
46 
46 
46 
46 

45 
45 
44 
43 
42 

41 
41 
41 
41 
40 

40 
40 
40 
39 
39 

39 
39 
39 
89 
39 
39 

41 

2 

41 

3 

41 

4 

42 

6 

41 

6 

41 

7 

42 

g 

85 
86 
78 

95 
109 
109 
123 
102 

99 
102 
102 
91 
80 

92 
89 
R9 
89 
89 

89 
85 
85 
89 
65 

43 

9 

43 

10 

45 

11 

48 

12 

60 

13 

66 

14 

62 

15 

61 

16 

59 

17 

50 

18 

57 

19 

55 

20 

53 

21 

49 

22 

49 

23 

61 

24 

51 

25 

51 

26 

51 

27 

51 

28 

51 

29 

51 

30 

51 

31 

Note.— Discharge  estimated,  because  of  ice.  Dec.  11-29  and  Jan.  11-^. 

Monthly  discharge  of  Tucannon  River  near  Starhuck,  Wash. ,  for  the  year  ending  Sept.  SO^ 

1915. 


Month. 


Disofaarge  in  seoond^feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(tota«in 
acre-feet). 


Accu- 
racy. 


November  8-30. 

December 

January 

February 

March 

^::::;:::::: 

June 

July 

August 

September 


123 

92 

175 

680 

208 

378 

290 

184 

70 

53 

66 


78 
44 
76 
102 
100 
142 
152 
74 
52 
30 
41 


03.5 
66.8 
93.5 

155 

132 

180 

210 

113 
63.3 
43.4 

6a2 


The  period. 


4,270 
4,110 
5,760 
8,610 
8,120 
10,700 
12,900 
6,720 
3,890 
2,670 
2,900 


70,700 


A. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
A. 
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SURFACE  WATER  SUPPLY,  1915,  PART  XH — ^B. 


PALOTTSE  RIVER  HEAR  POTLATOH.  IDAHO. 

Location. — ^A  quarter  of  a  mile  above  Kennedy  Ford,  three-fourths  mile  below  De^ 

Creek,  and  3^  miles  below  Potlatch,  in  Latah  County. 
Drainage  area. — ^Not  measured. 

Records  available. — October  1,  1914,  to  September  30,  1915. 
Gaoe. — Stevens  water-stage  recorder  on  right  bank  a  quarter  of  a  mile  above  Kennedy 

Ford.    Floyd  Vowell,  observer. 
Discharge  measurements. — ^Made  from  bridge  three-fourths  mile  below  gage  or  by 

wading. 
Channel  and  control. — Composed  of  boulders  and  solid  rock,  practically  permanent. 

At  extremely  high  stages  water  flows  around  gage  on  right  bank. 
Extreme  of  discharge. — ^Maximum  stage,  from  water-stage  recorder,  10.8  feet  at 

1  a.  m.,  May  21  (discharge,  2,780  second-feet);  minimum  stage  from  recorder,  0.02 

at  3  a.  m.,  December  21  (discharge  estimated  at  1.0  second-foot). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice.    Flow  estimated 

from  discharge  measurements,  observer's  notes,  and  weather  records. 
Diversions. — ^None. 
Regulation. — Flow  affected  by  regulation  of  Potlatch  Lumber  Co.*s  reservoir  5  milee 

above  station. 
Accuracy. — Stage-discharge  relation  permanent,  affected  by  ice  December  11  to 

February  4.     Rating  curve  well  defined  between  40  and  5,200  second-feet. 

Daily  discharge  ascertained  by  use  of  discharge  integrator.    Records  excellent 

except  for  ice  periods  and  periods  of  very  low  discharge. 

Discharge  measurements  of  Paiouse  River  near  Potlatch,  Idaho,  during  the  year  ending 

Sept.  SO,  1915. 


Date- 


Made  by- 


Gage 
hei^t. 


Dis- 
charge. 


Date. 


Made  by- 


height 


Dis- 
charge. 


Oct.  19 

C.  0.  Brown 

21 
21 
23 
23 
Jan.   28 

do 

do 

do 

do 

do« 

29 

....dOA.... 

29 

do« 

Feb.  24 
26 

do 

do 

Feet. 

0.65 

2.15 

1.16 

.53 

.38 

.64 

.77 

.92 

1.58 

1.67 


Sec.'fL 
18.4 
166 
51.8 
14.3 
f.l 
9.9 
11.7 
22.9 
128 
133 


Feb.  27 

Apr.  14 

May  22 

23 

24 

24 

July  29 

30 

30 

Sept.   8 


C.  O.  Brown 

do... 

.....do... 
.....do... 

do... 

do... 

do... 

.....do... 

do...     

Parkerand  Richardson. 


FetL 

1.46 

2.63 

5.35 

4.97 

4.38 

3.97 

.29 

.28 

.27 

.20 


Sec-fL 
101 


790 
670 
585 

5.6 
5.5 
5.2 
2.7 


•  Stage-discharge  relation  affected  by  ioe. 
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Dailg  discharge,  in  second-feet,  of  Palouse  River  near  PoiXatch,  Idaho,  Jot  the  year  ending 

Sept.  SO,  1915. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

17.0 
12.0 
10.5 
16.5 
18.0 

20 
70 
148 
14.0 
14.4 

13.6 
16.0 
24.0 
41 
122 

42 
60 
73 
50 
38 

28 

14.4 

16.0 

16.5 

16.0 

17.5 
16.0 
17.0 
17.0 
18.0 

22 

26 
19.0 
18.5 
18.5 

19.0 
18.0 
18.0 
18.5 
18.0 

20 
14 
10 
14 
10 

14 
10 
15 
10 
18 

8 
10 

9 

9 
10 

11 

8 

7 

8 
10 
13 

13 
16 
18 
18 
18 

17 
14 
12 
9 
9 

10 
12 
12 
11 
10 

9 
13 
17 
10 
14 

9 
9 
16 
10 
12 

11 
10 
13 
16 
16 
17 

22 
33 
40 
35 
33 

48 
68 
82 
82 
144 

148 
90 
62 
60 
53 

50 
66 
94 
123 
126 

136 
145 
123 
120 
168 

136 
120 
128 

128* 
150 
156 
250 
220 

132 
181 
221 
166 
164 

172 
179 
199 
234 
266 

753 
584 
501 
510 
433 

368 
355 
371 
422 
406 

336 
297 
368 
296 
1,010 
1,030 

765 
650 
678 
737 
558 

448 
428 
390 
300 
237 

238 
247 
250 
285 
255 

219 
220 
223 
188 
164 

138 
100 
122 
167 
112 

98 
79 
76 
80 
100 

112 
198 
176 
187 
140 

116 
107 

06 
104 

92 

132 
118 
102 
130 
94 

83 

84 

333 

1.820 

2,580 

1,670 
926 
816 
616 
574 

504 
426 
425 
458 
322 
320 

343 
233 
186 
306 
168 

92 
90 
94 
80 
91 

123 

117 
106 

88 

68 

82 
56 
46 
44 

47 

47 
43 
40 
40 
38 

37 

38 

24 

10.9 

13.7 

12.0 
12.2 
15.0 
15.0 
19.0 

35 

23 

14.9 

24 

33 

33 
25 
28 
28 
19.0 

14.0 
6.7 
7.1 

20 

18.0 

19.0 
18.5 
15.5 
16.0 
18.0 

14.5 
17.0 
12.3 
15.0 
12.8 
11.4 

12.8 
10.4 
13.0 
8.4 
9.2 

10.2 
8.0 

14.2 
4.9 
7.9 

«.2 
9.2 

10.2 
9.1 

10.8 

6.0 
6.7 
8.8 
6.9 
6.9 

6.4 
9.7 
6.1 
6.6 
6.9 

6.0 
5.3 
6.7 
7.6 
5.2 
4.4 

5.3 

2 

5.0 

3 

3.9 

4   

4.2 

6 

4.2 

6 

3.9 

7 

3.6 

8 

3.2 

9 

3.2 

10 

4.2 

11   

3.2 

12 

4.6 

13 

5.0 

14 

8.4 

15 

7.3 

16 

5.2 

17 

6.9 

18 

7.0 

19 

7.2 

20 i.... 

8.5 

21 

4.8 

22 

5.6 

23 

6.2 

24.... 

10.0 
11.5 

8.8 
10.0 

lai 

7.6 
9.6 
11.6 

7.9 

25 

6.0 

26 

6.6 

27 

7.1 

28 

7.1 

29 

6.3 

30 

6.2 

31 

Note.— Discharge  Oct.  1-23  estimated  8  second-(eet  by  comparison  with  record  at  Hooper  station. 
Discharge  Dec.  11  to  Feb.  4  estimated,  because  of  ice,  from  observer's  notes  and  weather  records. 

Monthly  discharge  of  Palouse  River  near  Potlatch,  Idaho,  for  the  year  ending  Sept.  SO^ 

1916. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-feet). 


Aocu- 
racy. 


October..., 

November.. 

December.. 

January..., 

February... 

March. 

Ap 


148 
26 


ia5 


April. 


June. 
July 

Ai  " 


September.. 


163 

1,030 

766 

2,580 

343 

35 

14.2 

8.5 


128 

76 

83 

10.9 
6.7 
4.4 
3.2 


8.49 
.    33.2 
14.0 
12.9 
90.4 
351 
285 
447 
93.1 
18.4 
8.15 
5.43 


TlM  period. 


2,580 


8.2 


114 


522 

1,980 

861 

793 

5,020 

21,600 

17,000 

27,500 

5,540 

1,130 

501 


82,800 


B. 
B. 
C. 
D. 
B. 
A. 
A. 
A. 
A, 
B. 
B. 
C. 
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SUKFACE  WATER  SUPPLY,  1915,  PART  XII — ^B. 


PALOITSE  RIVER  VEAR  WIVOHA,  WABH.> 

Location.— In  sec.  5,  T.  16  N.,  R.  39  E.,  200  feet  below  Rock  Creek,  7.mile8  sradi- 

west  of  Winona,  in  Whitman  County. 
Drainage  area. — ^Not  measured. 

Records  available. — December  16, 1914,  to  September  30, 1915. 
Gage. — Inclined  and  vertical  staff  on  right  bank,  200  feet  below  confluence  with 

Rock  Creek;  read  by  Theo.  McDougall. 
Discharge  measurements. — ^Made  from  cable  900  feet  below  gage  or  by  wading. 
Channel  and  control. — Bed  composed  of  gravel;  probably  shifting.    Right  bank 

high;  left  bank  subject  to  overflow  at  high  stages.     Stage  of  zero  flow,  accordisg 

to  measurements  made  December  16,  1914,  and  September  18,  1915,  0.0±0.1 

foot. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.2  feet  at  4JD 

p.  m.  February  3  (discharge,  2,800  second-feet);  minimum  stage  recorded,  0.^ 

foot  at  2.30  p.  m.  September  27  (discharge,  9  second-feet). 
Winter  flow. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated 

from  discharge  measurements,  observer's  notes,  and  weather  records. 
Diversions. — Several  irrigation  ditches  divert  water  above  gage.    Though  smili 

Individually,  they  probably  aggregate  a  large  proportion  of  the  extreme  low-v&ter 

flow. 
.  Regulation. — None. 
Accuracy. — Stage-discharge  relation  practically  permanent  during  the  year;  affected 

by  ice  for  a  few  days  in  December  and  January.    Rating  curve  well  defined 

below  3,100  second-feet.    Gage  read  to  hundredths  once  daily;  corrections  to  be 

applied  to  observed  gage  heights  somewhat  imcertain;  very  little  diurnal  fluctc- 

ation.    Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating  table. 

Records  good  except  for  periods  in  which  flow  was  less  than  100  second-feet  or 

gage  was  not  read  for  Ave  or  more  days. 

DiBckarge  measuremenU  of  Paloitse  River  near  Winona,  Wash.,  chmng  the  year  endin§ 

Sept.  SO,  1915. 


Date. 

Made  by- 

Gaee 
hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

Gaxe       Dis 
heigbL  eimtL 

Dec.  16 

C.  0.  Brown    .        ... 

Feet. 
0.60 
4.83 
6.20 
3.78 
3.30 

aec.Jt. 
«19.2 
*2,380 
I>2,8S0 

1,600 

1230 

Feb.    5 
5 
Mar.    3 
July  16 
Sept.  18 

C.  0.  Brown 

FetL     Sect 

2.66        77T 

Feb,    3 
3 

4 

4 

do 

do 

do 

do ^ 

do 

do 

do 

G.L.Parker 

2.42        6» 
1.92        S74 

.«       6^: 
.58        <^i 

a  Measured  above  Rock  Creek  and  discharge  of  Rock  Creek,  4.7  second-feet,  measured  and  added. 

6  Surface  velocity  observed  and  coefficient  of  0.85  used  to  reduce  to  mean  velocity. 

c  Measured  above  Rock  Creek  and  discharge  of  Rock  Creek,  8.3  second-feet,  measured  and  added. 

1  For  discharge  of  Palouse  River  above  Rock  Creek,  see  p.  211. 
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Daily  discharge,  in  second-feet,  o/Palouse  River  near  Winona,  Wash.,  for  the  year  ending 

Sept.  30,  1915. 


Day. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13      :::;::::: 

h!. ;:::::      : 

15 

16 

18 
18 
16 
16 
18 

17 
16 
15 
15 
15 

25 
24 
19 
15 
17 
15 

17 

18 

19 

29 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1,010 

2,530 

1,460 

737 

534 
534 

1,010 
1,230 
1,380 

1,230 

1,010 

737 

534 

434 

346 
346 
507 
706 
706 

706 
646 
534 
507 

482 

431 
434 
410 


434 
482 

588 
457 
482 
457 
406 

370 
340 
370 
352 


535 
730 
600 
457 
434 

434 
434 
410 
457 
482 

346 

3r>() 

3SS 

388 

3(6 

1,010 


1,160 
870 
770 
802 


706 
588 
534 
482 
434 

346 
346 
346 
346 
410 

366. 
346 
306 
268 
268 

234 
234 
234 
192 
234 

234 
166 
174 
166 
195 


202 
234 
234 
234 
234 

234 

217 
195 
192 
195 

180 
195 
217 
195 
180 

195 
195 
195 
250 
1,930 

2,620 

1,770 

1,080 

940 


770 
706 

588 
58S 
588 
534 


482 
434 
388 
268 
268 

346 
268 
195 
172 
172 

189 
166 
195 
195 
180 

166 
144 
138 
125 
112 

112 
112 
105 
100 
100 

100 
100 
100 
89 
82 


39 


t 

12 

M  . 

^»^; 

11 

14  ■ 
9 
9 

10 
10 
11 
11 
12 

12 
13 
13 
14 
14 

14 
13 
13 
12 
14 

9 
0 
0 
9 
12 


Note.— Gaee  not  read,  disohvge  interpslated,  July  15, 17,  30,  Aug.  16,  26,  and  Sept.  10-17.  Oa«e  not 
read  Mar.  10-18;  discharge  estimated  by  nydrographlc  comparison  with  record  of  flow  of  Palouse  R^r  at 
Hooper.  Discharge  Dec.  23,  Jan.  16, 17, 22-25,  and  28,  estimated,  because  of  ice,  from  observer's  notes  and 
weather  records. 

Monthly  discharge  of  Palouse  River  near  Winona,  Wash.  ,for  the  year  ending  Sept.  SO,  1916. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


Run-ofT 
(total  in 
acre-feet). 


Accu- 
racy. 


December  16-31. 

January 

February 

March 

April 

May 

June 

July 

August 

September 


68 

2,530 

1,010 

1,160 

2,620 

482 

76 

38 

14 


24 


166 
180 
82 
37 
13 
9 


17.4 
47.5 

763 

455 

420 

546 

187 
52.1 
22.9 
11.6 


The  period. 


552 

2,920 

42,400 

28,000 

25,000 

33,600 

11,100 

3,200 

1,410 

600 


149.000 
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PALOX78£  RIVEK  AT  HOOPEB.  WASH. 

Location.— In  sec.  26,  T.  15  N.»  R.  37  E.,  1  mile  east  of  Hooper,  Whitman  Coonty, 
and  2  miles  above  Cow  Greek. 

Drainage  area. — ^2,210  square  miles. 

Becordb  available. — ^April  1,  1897,  to  December  31,  1899;  April  1,  1900,  to  April 
20,  1907;  June  14,  1908,  to  July  31,  1912;  March  7,  1913,  to  September  30, 1915 

Gage. — Vertical  and  inclined  staff  in  four  sections,  on  right  bank,  300  feet  above  and 
across  the  river  from  the  Oregon- Washington  Railroad  &  Navigation  Go.  *8  water 
tank.  Original  gage  (Apr.  1  to  Aug.  31,  1897),  a  vertical  staff  1  mile  above  site 
of  present  gage;  since  September  9,  1897,  several  gages  aI  present  site  and  datum. 
Gage  read  by  Mrs.  L.  G.  Huffman. 

Discharge  measurements. — ^Made  by  wading  or  from  cable  200  feet  below  highway 
bridge  at  Hooper. 

Channel  and  control. — Gage  is  in  long,  riffle-controlled  pool.  Stream  bed  com- 
posed of  solid  rock  covered  with  loose  boulders;  shifts  during  floods.  Left  bank 
high;  not  subject  to  overflow;  right  bank  low  and  covered  with  brush. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.7  feet  at  3  p.  m.. 
May  21  (dischaige,  2,580  second-feet);  probably  higher  stage  and  discharge 
during  night  of  February  3.  (See  Palouse  River  near  Winona,  Wash.)  Mini- 
mum stage  recorded,  0.54  foot  September  10-11  (dischaige,  6  second-feet). 

1897-1915:  Maximum  stage  recorded,  21.0  feet  March  2,  1910  (dischaige,  27,800 
second-feet);  minimum  stage  June  25,  1910  (entire  flow  diverted;  no  flow  past 
gage  part  of  day). 

Winter  plow. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel 
rating  curve  assumed  applicable. 

Diversions. — Several  small  irrigation  ditches  divert  water  above  the  gage,  the  laigest 
being  the  Palouse  Irrigation  &  Power  Go.'s  canal,  the  maximum  capacity  of 
which  is  about  15  second-feet. 

AccuRACT. — Stage-discharge  relation  changed  during  high  water  of  February,  1914. 
Rating  curve  used  March  7,  1913,  to  February  26,  1914,  well  defined  between 
150  and  10,000  second-feet;  curve  used  February  27,  1914,  to  September  30,  1915, 
well  defined  between  20  and  10,000  second-feet.  Gage  read  to  hundredths  once 
daily.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
tables.    Records  good  except  those  for  periods  of  low  water. 

Discharge  metuuremenU  of  Palouse  River  near  Hooper,  Wdsh.^  during  the  year  ending 

Sept.  iO,  1915. 

(Made  by  C.  O  Brown.) 


Date. 

A. 

Dis- 
charea 

Oct.  7... 

Fett. 
a  91 
3.M 
2.82 

Stc-tL 
20.1 

Feb.  6... 

710 

IfoyV.. 

77S 
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DaxLy  discharge,  in  second-feet,  ofPalouse  River  at  Hooper,  Wash.,  from  Mar,  7,  1923,  to 

Sept,  SO,  1915. 


Dl^. 

Mar. 

#pr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

1013. 

.  11.800 

.  9.900 

6,600 

4.880 

4,620 

5,650 
41880 
4,160 
8,810 
3,480 

3,480 
4,400 
4,520 
4,880 
4)880 

5,130 
4,520 

?'SS 
3,370 

3,170 

3.070 
2,870 
2,670 
2,160 
1,810 

1,680 
1,500 
2,160 
2,020 
2,020 

1,600 
1,320 
1,320 
1,100 
1.040 

905 

905 

905 

1,200 

i;320 

1,600 
1,440 
1,380 
1  380 
1,380 

1,100 
995 
1,100 
1,100 
1,040 

1,040 
995 
995 
045 
045 

765 
720 
720 
634 
634 
601 

510 
414 
306 
414 
414 

306 
362 
830 
330 
315 

300 
300 

286 
246 
246 

234 
222 
200 
200 
211 

222 
234 
272 
300 
272 

286 
432 
414 
306 
346 

300 
246 
222 
222 
200 

200 
100 
180 
180 
171 

162 
162 
162 
154 
145 

145 

145 
137 
137 
120 

107 
100 
83 
70 
64 

64 
77 
77 
77 
70 
64 

52 
44 
44 
44 

36 

30 
30 
33 
28 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 
32 

82 
32 
32 
28 
28 

28 
28 
28 
28 
28 
28 

20 

2 

20 

3 

20 

4 

20 

6 

28 

6       

28 

7 

5.130 
6,500 
6,500 
6,200 

6,200 
5,390 
4,400 
2,870 
21670 

2,490 
2,490 
4  880 
7,300 
6,660 

4,880 

28 

8.       

28 

0 

28 

10 

28 

11 

28 

12 

28 

13     

28 

14 

28 

15 

28 

irf      

28 

17 

28 

18     

28 

19       

28 

20   

3S 

21    

28 

22       

3,700 

28 

23   

2,770 
2,490 
2,160 

1,810 
1,560 
1,620 
4,160 
10,600 

28 

24 '      

28 

25 

32 

26       

28 

27     

28 

28       

28 

29    

28 

30     

28 

31   

12,800 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au,. 

Sept. 

W13-14. 
1   

28 
28 
28 
36 
36 

36 
36 
36 
44 
44 

44 
44 

49 
49 
49 

49 

54 
59 
70 
74 

70 
64 
64 
64 
64 

64 
64 
64 
64 
64 
64 

70 
74 
70 
70 
74 

100 
87 
70 
74 
87 

100 
129 
100 
87 
87 

87 
87 
80 
74 
74 

87 
100 
145 
145 
145 

145 
154 
145 
145 
222 

211 
211 
190 
137 
114 

137 
145 
129 
129 
107 

100 
100 
107 
100 
100 

100 
100 

87 
100 

87 

80 
87 
87 
87 
87 

94 
100 
100 
100 
107 
107 

107 
107 
114 
200 
1,200 

1,280 
855 
810 
720 
720 

677 
490 
300 
330 
330 

330 
330 

677 
634 
510 
432 
330 

330 
272 
272 
330 
379 

396 
432 
490 
501 
634 

2,670 

677 

370 
370 
370 
362 
370 

370 
370 
414 
306 
346 

316 
286 
286 
271 
271 

166 
156 
156 
121 
113 

113 
106 
105 
106 
106 

105 
08 
90 
00 
76 

76 
121 
08 
83 
63 

58 
47 
45 
42 
38 

38 
47 
47 
58 
58 

53 
62 
47 

38 
38 

8 
8 
7 
6 
6 

7 

2  

2,970  ,   677 
2,240    677 
2,240    765 
1,880  1   765 

1 
1,740  1   995 
1,560  1.440 
1,380  1,740 
1,380  1.880 
1,380  1,740 

1,440  1  1.560 

7 

3   

7 

4 

7 

5   

7 

6    

38 

6 

7 

7 

33 ;   6 

33     6 
31  1    7 
36     6 

33  1    6 
31  1    6 
33  1    6 

36  I    6 

7 

8   

8 

9  

8 

10   

8 

11    

8 

12     

1380 
1,380 
1,320 
1,320 

1,260 
1,100 
1,040 
1,040 

8 

13   

8 

14    

8 

15  

38 
38 

5 
7 

8 

16  

591' 

1.260 

1,100 

286 

6 

17   

677  1.260 

1,150    286 
995    286 
900  1   300 
765    2n 

765   258 
765    219 
677    219 
591    196 
510    196 

510  ;   166 
451  1   175 
432    175 
396  :   156 
379  1   156 

20     6 

6 

18  

330    634  1,260 
346    634  1.260 

20 
26 
26 

10 
16 
16 
10 
10 

11 

g 
7 

21 

19    

21 

20 

346 
346 

634  1,360 
945  1.200 

20 

21 

•21 

22 

346  1,620  1,200 
1,380,3,070  1,100 
1,100  '2,240  1,100 
1,260  1  2,580  i   855 

1,040  4,760    765 

18 

23    

18 

24 

18 

25   

10 

26  

10 

27 

1,380  4,040 
1,100(3,370 
1,380  ..'..... 

765  1 

677  1 

765 
765 

en 

677 
677 

10     7 
10     7 
10  .    7 

II     \ 

10 

28 

10 

29 

18 

30 

18 

81 



166 

... 
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Daily  dUcharge,  in  second-feet^  of  Palouse  River  at  Hooper,  Wash.,  from  Mar,  7, 19 IS,  to 
Sept.  SO,  i9i5— Continued. 


Day. 


1914-16. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29.. 

30 

81 


Oct. 

Nov. 

Deo. 

Jan. 

16 

36 

47 

29 

20 

34 

60 

38 

18 

32 

58 

40 

16 

30 

47 

35 

14 

28 

68 

42 

20 

29 

52 

42 

20 

29 

47 

42 

21 

28 

47 

43 

22 

29 

47 

42 

24 

90 

50 

43 

22 

113 

42 

44 

22 

90 

42 

62 

25 

70 

33 

58 

30 

63 

38 

71 

24 

56 

33 

66 

24 

62 

33 

61 

24 

68 

31 

61 

24 

98 

33 

61 

25 

90 

28 

50 

33 

76 

29 

68 

35 

76 

26 

62 

27 

63 

29 

52 

38 

56 

22 

52 

47 

63 

25 

64 

83 

63 

24 

36 

78 

70 

26 

38 

68 

72 

22 

33 

68 

72 

20 

38 

44 

70 

36 

33 

39 

68 

29 

38 

38 

34 

42 

Febl 


634 

945 

1,680 

2,400 

855 

634 
660 
634 
995 
1,100 

995 

995 

1,100 

1,100 

995 

432 
396 
810 
765 
855 

810 
765 
634 
634 
610 

432 
510 
550 


Mar. 


470 
432 
432 
414 
470 

610 
501 
610 
362 
490 

396 
379 
346 
379 
362 


610 
765 
720 
877 

677 
634 
634 
591 
550 

591 
510 
432 
396 
432 
591 


Apr. 


1,260 
946 
856 
766 
866 

810 
766 
634 
510 
451 

379 
346 
330 
346 
346 

362 
346 
315 
300 


286 


208 
175 

196 
196 
196 
166 
166 


May. 


196 
208 
244 
330 
244 

196 
219 
196 
196 
196 

196 
186 
232 
208 
196 

196 
208 
208 
219 
1,560 

2,680 
2,320 
1,160 
1,040 
855 

677 
720 
634 
591 
510 
610 


June. 


432 
370 
346 
330 
300 


286 
219 
219 
196 

176 
166 
166 
196 
166 

166 
156 
138 
130 
130 

113 
105 
98 
98 
113 

90 
90 
90 
83 
76 


July. 


Ang. 


Sept 


8 

8 
8 
8 

7 

7 
6 
6 
6 
6 

6 
6 
7 
8 
8 

8 
19 
19 

ao 

19 

19 
19 
19 
19 
19 

19 
16 
16 
14 
12 


Monthly  discharge  of  Palouse  River  at  Hooper,  Wash., 

Sept.  SO,  1915. 


for  the  period  Mar.  7,  191S,  to 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aocu- 

Maximum. 

Minimum. 

Mean. 

racj-. 

1913. 
March  7-31 

12,800 
11,800 
1,600 
510 
300 
52 
32 

1,560 
1,600 
591 
200 
54 
28 
26 

4,730 
4,130 
1,070 
317 
143 
31.7 
28.2 

235,000 

246,000 

65,800 

18,900 

8,790 

1,950 

1,680 

A 

April 

A. 

May,.: :.: :....: :::: 

A. 

Jlinn.  - .  _ , ,        

A. 

July 

B. 

August 

D. 

September 

D. 

The  period 



578,000 

1913-14. 
October 

74 

222 

211 

1,380 

4,760 

2,970 

1,880 

414 

156 

52 

8 

21 

28 

70 

80 

107 

272 

•         677 

379 

166 

38 

8 

6 

6 

51.7 
104 
114 
667 
1,160 
1,370 
925 
281 
87.1 
27.2 
6.61 
12.5 

3,180 

6,190 

7,010 

41,000 

64,400 

84,200 

55,000 

17,300 

5,180 

1,670 

406 

744 

C. 

November 

C. 

December 

B. 

January , 

A. 

February 

A. 

March... 

A. 

April 

A. 

May.;::::::::::::::::::::::::::::::::: : 

A. 

June 

A. 

July 

A. 

August 

C. 

September 

B. 

The  year 

4,760 

6 

396 

286,000 
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Monthly  discharge  of  Pdlouse  River  at  Hooper.  Wash.,  for  the  period  Mar^  7,  ISlSr  to 

Sept.  SO,  J9J5— Cfontinued. 


MoDth. 


Disohvge  in  second-feet. 


Maximum.  Minimum.     Mean. 


.  Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


1914-16. 

October 

November 

December 

January 

Folnruary 

Biarch 

April 

May 

June 

July 

August 

September 

The  year 


113 

58 

71 

2,400 

765 

1,260 

2,580 

432 

76 

33 

20 


14 

28 

22 

20 

432 

346 

166 

186 

76 

25 

8 

6 


3L8 
50.8 
36.9 
46.6 

847 

505 

442 

556 

185 
45.6 
16.4 
12.1 


2,580 


227 


1,960 
3,560 
2,270 
2,870 
47,000 
31,100 
26,300 
34,200 
11,000 
2,800 
1,010 
7X 


165,000 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
B. 


BOCK  CBEBK  HBAB  EWAK.  WA8H.1 

Location.— In  sec.  13,  T.  19  N.,  R.  40  £.,  at  outlet  of  Rock  Lake,  1)  miles  north  of 
Ewan,  in  Whitman  County. 

Dbaimaob  arba. — ^Not  measured. 

Records  available. — October  15,  1903,  to  September  30,  1905  (published  as  "Rock 
Creek  near  St.  John,  Wash.*');  March  30,  1914,  to  September  30, 1915. 

Gaob. — Vertical  staff  on  county  bridge  200  feet  below  outlet  of  Rock  Lake;  fastened 
to  downstream  caisson  of  second  pier  from  left  bank.  Gage  used  from  October 
15,  1903,  to  September  30,  1905,  was  a  vertical  rod  fastened  to  fifth  pile  bent  of 
southeast  approch  to  highway  bridge  over  the  creek  at  outlet  of  lake;  datum 
of  this  gage  not  the  same  as  that  of  present  gage.    Gage  read  by  Herbert  Babcock. 

DiscHAROB  MEASUREMENTS. — ^Mado  by  wadiug  or  from  county  bridge  at  gage. 

Channel  and  control. — Bed  of  stream  composed  of  solid  rock  covered  with  sharp 
volcanic  debris;  will  not  shift.  Right  bank  high;  left  bank  low  and  subject  to 
overflow  at  gage  height  5.0  feet,  so  that  two  channels  are  formed.  Control  for 
stages  up  to  2.00  feet  is  rock  riffle  100  feet  below  gage;  control  for  higher  stages  is 
an  unfinished  earth  dam  half  a  mile  below;  low-water  control  permanent;  high- 
water  control  unstable.  Stage  of  zero  flow,  according  to  measurements  made 
October  29,  1914,  0.35±0.05  foot. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  4.3  feet  at  4  p.  m. 
February  12  (discharge,  393  second-feet);  minimum  stage  recorded,  0.30  foot 
October  1-17  (discharge  practically  zero). 

1903-1905,  1914-15:  Maximum  stage  recorded,  15.60  feet  March  9,  1904 
(discharge,  1,980  second-feet);  minimum  sU^e  recorded,  10.00  feet  September  23 
to  October  25,  1904,  9.76  feet  September  24-30,  1905,  0.30  foot  September  4-9, 
1914,  0.20  foot  September  10-30, 1914,  and  0.30  foot  October  1-17,  1914  (discharge 
during  these  periods  practically  zero). 

Winter  plow. — SU^e-discharge  relation  not  affected  by  ice.  Ice  formed  in  still 
water,  but  control  remained  open. 

Diversions. — None. 

Bequlation. — ^The  gates  in  the  low  dam  at  outlet  of  Rock  Lake  are  seldom  r^^ulated. 

i  For  disobuge  ol  Rook  Creek  at  mouth  soo  p.  211. 
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Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  poorly  defined  below  10  second-feet,  fairly  well  defined  between 
10  and  60  second-feet,  and  well  defined  between  60  and  300  second-feet.  Gage 
read  to  hundredths  once  dsdly;  gage-height  record  not  very  reliable  April  29  to 
October  31,  1914,  and  August  22  to  September  30,  1915.  Daily  discharge  ascer- 
tained by  applying  daily  gage  heights  to  rating  table.  Records  good  for  dischaige 
above  30  second-feet,  fair  for  discharge  between  10  and  30  second-feet,  and  poor 
below  10  second-feet. 

Discharge  meanarements  of  Rock  Creek  near  Ewan,  Wa»h.^  during  1914-tS. 


Date. 

Made  by- 

Gage 
height. 

Db- 
charge. 

Date.. 

Made  by- 

Gafe 
height. 

Dis 

diarge. 

1914. 
June  17 

O.L.Parker 

FeeL 
1.04 

.76 
.76 
.76 
.76 
3.05 

'"it. 

5.0 
4.9 
3.9 
4.1 
183 

1916. 

Feb.  25 
28 

ICar.  18 
10 

July  31 
31 
31 
31 

C.  0.  Brown 

Feet, 
3.04 
2.77 
1.88 
1.88 
1.21 
1.21 
L21 
1.21 

*f^ 

C.  0.  Brown 

do 

163 

1916. 
Jan.   30 

do 

do 

do 

75.7 
75.7 

30 

do 

2LI 

30 

do 

do 

2SuO 

30 

do 

do 

22.6 

Feb.  25 

do 

do 

21.7 

Daily  discharge,  in  second-feet,  of  Rock  Creek  near  Ewan,  Wash,,  for  the  years  ending 

Sept.  SO,  1914-15. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1914. 
1 

119 
119 
114 
119 
124 

124 
124 
134 
134 
134 

134 
134 
134 
124 
124 

119 
119 
119 
114 
114 

109 
104 
109 
90 
90 

85 
76 
76 

76 
67 
76 
76 
67 

67 
67 
58 
58 

58 

58 
50 
50 
42 
42 

42 
42 
42 
42 
42 

35 
35 
35 
35 
29 

29 
29 
20 
23 
23 
23 

29 
29 
29 
29 
29 

29 
23 
23 
23 
23 

23 
18 
18 
18 
18 

13 
13 
13 
13 
13 

13 
9 
9 
9 
9 

9 
9 
9 
9 
9 

6.0 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.1 
.1 

0.1 

2   

.1 

3                                      ...::::::: 

.1 

J:;:::::::::::. .!.:::::. !-..!::.::!::..: > 

.0 

5 

.0 

6     

.0 

7 

.0 

8 

.0 

9 

.0 

iS: ::::!:.:::.!!::..;:."....!. !::..:::...:: -- 

.0 

u 

.0 

12   

.0 

13 

.0 

14 

.0 

15 

.0 

16 ' 

.0 

17 1 

.0 

18 1 

.0 

19 

.0 

20 

.0 

21 

.0 

22 ' 

.0 

23 1 

.0 

34 

.0 

25 

.0 

26 

.0 

27 

.0 

28 

.6 

29 

.0 

30 

119 
119 

.0 

31 
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Daily  disduarge,  m  tecond-feet,  of  Rock  Creek  near  Ewan,  Wa^,,'/or  (^  years  ending 
8epL  30,  197^-/6— Continued. 


Dmy. 

Oct. 

Nov. 

Dw. 

Jan. 

r«b. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1914-15. 
1 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 

.1 
.1 
.1 

.1 
.1 
.1 
.1 

.1 

.1 
.1 
.1 
.1 
.1 
.1 

0.1 

1.0 
1.0 
1.0 

1.0 
l.O 
1.0 

1.1 
1.1 

lio 

i!] 
1.1 

1.2 
1.2 

1.2 
1.8 
1.6 
1.5 
1.5 
1.8 

1.8 
2.0 
2.2 
2.5 
2.7 

2.9 
3.0 
8.0 
8.0 
3.2 

3.2 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
3.0 
8.0 
8.2 

8.2 
3.2 
8.7 
4.0 
4.0 

4.3 
4.3 
4.6 
4.8 
4.8 
5.0 

5 
9 
29 
50 
50 

58 
07 
67 
76 
131 

260 
303 

ano 

345 
203 

330 
203 
245 
245 
2Q0 

276 
245 
218 
206 
184 

174 
164 
174 

174 
164 
154 
134 
134 

134 
194 
124 
124 
114 

109 
104 
85 
94 
90 

85 
85 

76 
76 
76 

85 

76 
76 
76 
67 

58 
50 
42 
42 
41 
39 

39 
37 
38 

S 

38 
38 
38 
37 
37 

37 
37 
37 
37 
36 

36 
35 
35 
36 
35 

35 
35 
35 
36 
36 

36 
35 
35 
36 
36 

37 
37 
37 
86 
36 

36 
36 
35 
36 
36 

35 
35 
35 
36 
35 

35 
35 
42 
46 
48 

49 
50 
48 
50 
51 

51 
50 
49 
49 
50 
50 

60 
50 
60 
50 
60 

60 
50 
60 
48 
48 

46 
46 
45 
45 
44 

42 
42 
41 
40 
39 

19 
39 
38 
38 
37 

86 
87 
86 
86 
35 

86 
85 
85 
36 
85 

85 
85 
84 
84 
34 

84 
34 
83 
33 
33 

82 

80 
29 
29 
29 

28 
27 
96 
26 
25 

25 
25 
25 
24 
24 
23 

28 
28 
23 
21 
21 

21 
21 
20 
20 
19 

19 
18 
18 
17 
16 

16 
16 
15 
14 
18 

18 
13 

6.0 

2 

6.0 

3 

6.0 

4 

6.0 

5 

6.0 

6 

6.0 

7 

6.0 

8 

6.0 

0 

6.0 

10 

6.0 

11 

6.0 

12 

6.0 

13 

6.0 

14 

8.2 

15 

8.2 

16 

8.2 

17 

3.2 

18 

8.2 

19 

8.2 

20 

8.2 

21 

8.2 

22 

3.2 

23 

8.2 

24 

8.2 

25 

8.2 

26 

8.2 

17 

3.2 

28 

3.2 

29 

1.5 

30 

1.5 

81 

Monthly  discharge  of  Rock  Creek  near  Ewan,  Wash., 

and  1915. 


for  the  years  ending  Sept.  SO,  1914 


Month. 


UMth»-9i. 

|S?!:::::::: 

June 

July 

August 

September... 


1914. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


119 
134 

76 
29 

9 

6 

Ol 


The  period. 


October 

November.. 
Deeember.. 
January.... 
February... 
March 

^::::::: 

June 

Angu^.... 
September. 


1914-15. 


The  year. 


0.1 
l.l 
1.8 
5 
393 
174 

39 

51 

50 

36 

23 
6 


119 
76 
23 

9 

6 

ai 

.0 


0.0 
.1 

1.0 

1.8 

5 
39 
35 
35 
35 
23 

9 

1.5 


.0 


119 

113 

46.7 

17.3 

7.74 

2.17 

.01 


Run-off 
(total  In 
acre-feet). 


0.05 
.61 

1.30 

3.30 
179 
93.9 
36.5 
41.6 
43.2 
30.4 
15.5 

4.30 


36.5 


472 

6,720 
2,870 
1,030 

476 

133 
0.6 


11.700 


8.07 
36.3 
79.9 
303 
9,940 
5,770 
2,170 
2,560 
2.570 
1,870 
953 
256 


26,400 


Accu- 
racy. 
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MISCELLANEOUS  MEASUREMENTS. 

MUceUanenus  measurements  in  Snake  River  drainage  basin  during  the  jfear  ending  SepL 

30,  1915, 


Date. 

Stream. 

Tributary  to  or  divert- 
ingfrom— 

LocaHty. 

hei^. 

Ukmimt^ 

Jan.   23 

22 
22 

Spring  Creek 

Warm  Springs ...... 

WinschoU  ditch 

Blackfoot  Reservoir... 

Uttle  Blackfoot 

do 

One-fourth    mile    above 
month,     near    Henry. 
Idaho. 

Henry,  Idaho. 
100   fleet   below   heading 

near  Henry.  Idaho. 
East  or  Oovemment  dam 

about  10  miles  northwest 

of  Henry,  Idaho. 
About  three-fourths  mile 

dam,  Idaho. 

South  boundary  of  Fort 
Hall  Indian  Reservation 
near  Tyhee,  Idaho. 

do 

do 

do 

do 

Below  sprino  near  Ameri- 
can Falls,  Idaho. 

Conant.  Idaho 

Below  Hubbard  ranch,  in 
sec.33,T.44N.,R.63E. 
npar  Contact,  Nev. 

do 

do 

Near  mouth,  in  sec.  17,  T. 
47N..R.65E.,near8aii 
Jacinto,  Nev. 

BelowJ unction  with  Ca- 
mas Creek  near  Stanton. 
Idaho. 

do 

do. 

do 

do 

do 

FeeL 

L95 

L20 

1.17 
1.17 

3.56 

3.53 
3.30 
3.09 
2.96 
2.82 
2.72 
2.90 
7.79 
2.70 
2.50 
2.61 
7.57 
2,52 
2.55 
2.55 
2.55 
2.54 
2.47 
2.47 
2.48 
*1.97 

ft2.ll 
*2.00 
»2.25 

2.6 

.8 

,2 

22 
20 

Wilson  Creek 

Hot  Spring  Creek. . 

Blackfoot  Reservoir... 
.  .  .do..... 

L7 

i.7 

MB 

88Lf 
75Lt 
166 
4&1 
1.430 

IXJ 

Apr.  20 

Mav  27 

Jun-  11 
July  22 
Sept.  25 
Aug.    7 

Nov.  11 
May     2 

July  25 
24 

Upper     Fort     Hall 

do 

do 

do 

do 

Port  a»uf  River 

Cassia  Creek 

Blackfoot  River 

do 

do 

do 

do 

Snike  River 

Raft  River 

Jakes  Creek 

do 

do 

Shoshone  Creek 

Salmon  Falls  Creek . . . 

do 

do 

do 

2.4 

.S 
.6 

11.1 

8a 

Big  Wood  River 

do 

do 

do 

do 

do 

Snake  River 

4ffS 

10« 
13a 
\^ 
17o 
10s 

do 

do 

do 

do 

do 

m 

3S7 

SS6 
290 
189 

21a 

a 

200 

30o 

Aug.     2a 

7a 

10* 

do 

do 

do 

do 

do 

.do 

do 

do 

do 

do 

do 

....do 

^0 

do 

do 

do 

do 

do 

do 

do 

.  .do 

148 
210 
179 
155 
121 
13B 

do 

do 

.do 

do 

do 

.do 

121 
118 
116 

20« 
20a 

do 

.do 

do : 

do 

do 

do 

121 
lit 

25a 

28a 

Sept.   2c 

13a 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

114 
101 
108 

.  ...do 

do 

108 

June  lOa 

Silver  Crcok 

Little  Wood  River.... 

do 

.do 

^  Below    KUpatrIck    dam 
near  Picabo,  Idaho. 

do 

Tlkura,  Idaho 

141 

I6a 
10a 

do 

.do 

100 
tt.4 

16a 

do 

do ;. 

do 

73^0 

Mar.     1 

Boise  River 

Snake  River 

147 

\c 

do 

do 

do 

S3» 

July  16 
Aug.  27 

Mar.  28 

Jan.   28 

Rattlesnake  Creek... 
Malheur  River 

do 

Seepage 

South  Fork  of  Boise 

River. 
Snake  River 

Near  mouth,  near  Lenox, 

Idaho. 
Above   mouth   of  South 

Fork    near    Riverside, 

Oreg. 
Former  gaging  station  at 

Little  Valley.  Oreg. 
Near  Namorf,  Oreg 

.95 
].f5 

1X7 
7.8 

do 

East  portal  of  Tunnel 

No.  1. 
do 

Git 
.8 

Apr.  24 

do 

do. 

.8 

o  Measurement  furnished  by  Idaho  Irrigation  Co. 

ft  Inverted  gage. 

«  Furnished  by  United  States  Reclamation  Servioo. 
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Miscellaneous  measurements  in  Snake  River  drainage  basin  dwring  ike  year  ending  Sept. 

30  y  1915— Continued. 


Date. 

Stream. 

Tributary  to  or  divert- 
ihg  from— 

Locality. 

hSSR. 

Discharge. 

Mar.  28 

Vines  ditch 

Malheur  River 

do 

Former    gaging    station 

near  Llttle^?iiley,  Oreg. 

Ironside,  Oreg 

Feet. 
1.81 

aee,-fL 
9.0 

Apr.    1 
May     7 
Apr.     1 

Mav     7 

Willow  Creek 

8.6 

...do 

do 

do 

3.6 

do 

.do 

do 

do 

NW.  J,  sec.  10,  T.  14  8., 
R.  40  E.,  near  Malheur, 
Oreg. 

do 

10.6 
4.7 

Jim?  16 

Idaho  Power  Co.'s 
canal. 

Petaha  Creek 

Paloose  River 

do 

Payette  River ..... 

Horseshoe  Bond,  Idaho. . . 

355 

May  21 
Feb     4 

Tucannon  River 

Snake  River 

Pomeroy,  Wash 

18.5 

Above  Rock  Creek,  near 

Winona,  Wash. 
do 

964 

4 

do 

1,010 

5 

do     

....  do 

....  do 

548 

fi 

di 

do 

...do 

477 

Sent   18 
FtD      4 

do 

....  do 

do 

4.3 

Rock  Creek 

Palouse  River... 

Mouth,     near     Winona, 

Wask 
do 

a  311 

4 
5 

.do 

.do 

a300 

5 

do 

do 

do 

a  164 

Mar.    3 
July   16 
Sept.  18 
Apr.  17 

do 

do 

do 

do 

Washington  Devel- 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Opposite  station  on  Pa- 
louse  River  at  Hooper, 
Wash. 

'2.68* 

a  151 
105 
33.1 
8.8 
12.0 

a  Discharge  obtained  by  subtract ine  measured  discharge  of  Palouse  River  above  Rock  Creek  from 
computed  discharge  for  gaging  station  below  Rock  Creek. 
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Meadow  Creek  near  Henry,  Idaho «3-« 

Measurements,  miscellaneous 210-211 

Measures,  EnglLth,  metric  equivalents  of . . . .  10, 11 

Mesa  Orchards  Co.,  acknowledgment  to 14 

Midvale,  Idaho,  Crane  Creek  near 161-163 

Mill  Creek  naru-Summerville,  Oreg 181 

Milner  Idaho.  Lake  Mitoer  at »0-3l 

North  Side  Twin  Falls  canal  at 90-« 

Snake  River  at tl-» 

Sooth  Side  Twin  Falls  canal  at 9t-M 

Miner's  inches,  equivalents  of U 

Mhiidoka,  Idaho,  North  Side  Mhiidoka  canal 

near 81-83 

South  Side  Minidoka  cantfl  near 8a^4 

Mooro  Creek  near  Arrowrock,  Idaho 143 

Moran,  Wyo.,  Jackson  Lake  at 17-18 

Snake  River  near W-1* 

Muilenix,  8.  A.,  acknowledgment  to 14 

N. 

Namorf,  Oreg.,  Malheur  River  near 147-148 

Tunnel  No.  1  near,  seepage  from 210 

North  Powder,  Oreg.,  Powder  River  near .  173-173 
North  Side  Mhiidoka  canal  near  Minidoka, 

Idaho 81-83 

North  Side  Twin  Falls  canal  at  Mifaier,  Idaho.  OO-flEI 
North  Side  Twin  Falls  Land  &  Water  Co.,  ac- 
knowledgment lo 14 

O. 
Oakley,  Idaho,  Big  Cottonwood  Creek  near.  94-M 

Birch  Creek  near 

Goose  Creek  near 

Trapper  Creek  near 85-87 

Owyhee,  Nev.,  Marys  Creek  near 119-120 

Owyhee  canal  near  Owyhee,  Oreg 130-131 

Owyhee  RKemeai  Owyhee,  Kcv 123-135 

near  Owyhee,  Oreg 125-126 

P. 

Palouse  River  at  Hoorer,  Wash 204-207 

discharge  of 211 

near  Potlach,  Idaho 200-201 

near  Wtoona,  Wash 202-203 

Parker,  O.  L.,  and  assistants,  work  of 14 

Payette  River  near  Horseshoe  Bend,  Idaho    154-155 

Lake  Fork  of,  near  McCall.  Idaho lao 

North  Fork  of,  at  l^ardo,  Idaho 156- 157 

at  Van  Wyck,  Idaho 15&-iai 

Perrine,  I.  B.,  acknowledgment  to 14 

Petaha  Creek  at  Pomeroy.  Wash  ,  discharge 

of 211 

Pocatello,  Idaho,  acknowledgment  to 14 

Pole  Creek.    See  Sawmill  Creek. 

Pomeroy,  Wash.,  Tucannon  River  near. . .  195-197 

Porter,  B.  A.,  and  aaslstants,  work  of. 14 

PortnMiMfhrrii  VaOej  Canal  Oo^  ukaanA' 

to u 
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Ptetneof  Rivw  at  Pooatello,  Idaho 77-70 

atTopax,  Idaho 7«V-77 

near  American  Falls,  Idaho,  discharge  of.     210 

nearrbestcrfleld,  Idaho 74  76 

Potlach,  Idaho,  Pakmse  River  near aoa-301 

Powder  River  near  North  Powder,  Oreg...  173-173 

R. 

Raft  River  near  Bridge,  Idaho 80-81 

Rattlesnake  Creek,  discharge  of 210 

Re801ts,accaraoyof 12-13 

Rexburg,  Idaho,  Henrys  Fork  near 47-48 

Richardson,  J.  J.,  acknowledgment  to 14 

RichOekl,  Idaho,  Big  Wood  River  near.. ..  106-108 

Little  Wood  River  near 113  114 

Riverside,  Oreg.,  llalheur  River  at  and  near.    144- 

145, 146  147 

Soath  Fork  of  Ifolheor  River  at 14»-lfi0 

Robinson  Creek  at  Warm  River,  Idaho 50-51 

Rock  Creek,  discharge  of 211 

near  Ewan,  Wash 207-209 

Roseworth,  Idaho,  Cedar  Creek  near 102 

Run-ofl  (depth  in  inches),  defln  ition  of 8 

tables  for  converting  discharge  into 9-10 

& 

8«hnon  Falls  Creek  near  Contact,  Nev 06-07 

near  San  Jacinto,  Nev 08-00 

Salmon  River  at  Salmon,  Idaho 173-175 

at  Whitebfa'd,  Idaho 175-178 

San  Jacinto,Nev..  Sahnon  Fklls Creek  near. . .  0»-00 

Shoshone  Creek  near 100-101 

Sawmill  Creek  near  Unity,  Oreg 170-171 

Scope  of  report < 7-8 

Second-foot,  definition  of 8 

equivalents  of 10 

Sharp  ditch  near  ICackay,  Idaho 71-72 

Shelley,  Idaho,  ITlackfoot  River  near 57-58 

Idaho  canal  near 51-52 

Snake  River  near 22-23 

Shoshone,  Idaho.  Big  Wood  River  near....  lOS-lOO 
Shoshone  Creek,  near  San  Jacinto,  Nov.  100-101,210 
Silver  Creek,  near  Plcabo,  Idaho,  discharge 

of 210 

Silver  Lake  ditch  near  Joseph,  Oreg 184 

Snake  River  at  Firth,  Idaho 2»-25 

at  King  mil,  Idaho 38-30 

at  Mihier,  Idaho 31-33 

at  Neeley.  Idaho 27-28 

at  south  boundary  of  Yellowstone  Na- 
tional Park 15-17 

at  Weiser,  Idaho 42-43 

near  Blackfoot,  Idaho 2*>-2d 

near  Hagerman,  Idaho 36-37 

near  Burbank.  Wash 4»-45 

near  Ueise,  Idaho 20-21 

near  Minidoka,  Idaho J^IO 

near  Moran,  Wyo i*-10 

near  Murphy,  Idaho UMl 

near  Shelley,  Idaho 22-33 

near  Twin  Falls.  Idaho 34-35 

South  Side  Minidoka  canal  near  Minidoka. 

Idaho 83-84 

Sooth  Side  Twin  Falls  canal  at  Mihier,  Idaho.  93-04 
Spring  Creek,  near  Henry,  Idaho,  discharge 

of 210 

Stage-discharge  relation,  deanitkm  of 8 

8tirMtk,WiilL,TiieiiiD0oRlv«riMtr...  V»-m 


Page. 
Stevens,  O.  C,  work  of II 

Streeter  dl^ch  near  MacVay,  Idaho 72-73 

Summer ville ,  Oreg.  Mill  Creek  near 181 

T 

Terms,  definitions  of 8 

Tapons  Creek  near  Chesterfield .  Idaho 70 

Trapper  Creek  near  Oakley,  Idaho 86-87 

Tucannon  River  near  Pomeroy.  Wash 105-107 

near  Starbuck,  Wash 108-100 

Tuscarora,  Nev.,  Jack  Creek  near 127-128 

Twin  Falls,  Idaho,  Snake  River  near 34-35 

Twin  Falls  Canal  Co.,  acknowledgment  to. . .       14 
Twin  FalLvOa^rley  l4ind  &  Water  Co.,  ac- 
knowledgment to 14 

Twin  FalU-Salmon  River  Land  &  Water  Co., 

acknowledgment  to U 

Twin  Springs.  Idaho.  Boise  River  near....  132-133 
U. 

Union,  Oreg.,  Catherine  Creek  near 178-180 

Little  Creek  near ,...      180 

U.  S.  Forest  Service,  acknowledgment  to 14 

U.  S.  Indian  Oflloe,  acknowledgment  to 14 

U.  S.  Reclamation  Service,  acknowledgment 

to 14 

U .  S.  Wealher  Bureau ,  acknowledgment  to . .       14 

Unity,  Oreg.,  Sawmill  Creek  near 170-171 

South  Fork  of  Burnt  River  near 160-170 

Utah  Construction  Co.,  acknowledgment  to. .       14 
V. 

Vale,  Oreg.,  Bully  Creek  near 151-153 

Malheur  River  at 148-140 

Van  Wyck,  Idaho,  North  Fork  of  Payette 

River  at 158-1.'» 

Velocity  In  feet  per  second,  table  for  convert- 
ing. Into  velocity  in  miles  per 

hour 10 

Vines  ditch,  near  Little  VaUey,  Oreg.,  dia- 

chargeof 211 

W. 

Wallowa,  Oreg.,  Bear  Creek  near 100-101 

Wallowa  I Ake  near  Joseph,  Oreg 183 

Wallowa  River  at  Joseph,  Oreg 182-183 

Warm  River  at  Warm  River,  Idaho 48-40 

Warm  River,  Idaho,  Henrys  Fork  at 46-47 

Robinson  Creek  at 50-51 

Warm  Springs,  near  Henry,  Idaho,  discharge 

of 211 

Washington  Development  Co.'s  canal,  near 

Hooper,  Wash.,  discharge  of 211 

Water-stage  recorders,  plate  showing 13 

Weiser,  Idaho,  Snake  River  at 42-43 

Weiser  River  near  Weiser,  Idaho 160-161 

Whitebird,  Idaho,  Salmon  River  at 175-176 

Willow  Creek,  near  Malheur,  Oreg 152-154.211 

Willow  River  Land   &   Irrigation  Co.,  ac- 
knowledgment to 14 

Wilson  Creek,  near  Henry,  Idaho,  discharge 

of 210 

Wing,  Herbert,  acknowledgment  to 14 

Winona,  Wash.,  I'alouse  Kiver  near 202-203 

Winschell  ditch ,  near  Henry,  Idaho 210 

Y. 
Yellowstone  National  Park,  Snake  River  at 

south  boundary  oL 15-17 

Z. 
Zero  flow,  daflnition  of t 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
RELATING  TO  WATER  RESOURCES. 


INTBODTJCnON. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  meaeiu'ements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  imdergroimd  waters,  and 
quahty  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  monographs,  professional  papers,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below: 

Part  I.  North  Atlantic  slope  basins. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St.  Lawrence  River  basin. 

V.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  basin . 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 
XI.  Pacific  slope  basins  in  California. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

Af  Pacific  slope  basins  in  Washington  and  upper  Columbia  River  basin. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  GOVERNHENT  REPORTS  KAY  BE  OBTAINED  OR  CONSX7LTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below, 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nonunal  cost  from  the  Superin- 
tendent of  Documents,  €k)vemment  Printing  Office,  Washington, 
D.  C,  who  will  on  appUcation  furnish  lists  giving  prices. 
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3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  oflBccs 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Mass.,  2500  Customhouse. 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Topeka,  Kans.,  25  Federal  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Poet  Office  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  C15  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Building. 

Phoenix,  Ariz.,  417  Fleming  Building. 

Austin,  Tex.,  Old  Poet  Office  Building. 

Uonolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Greological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STREAM-FLOW  REPORTS. 

Stream-flow  records  have  been  obtained  at  more  than  3,800  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

StreoTn-flow  data  in  reports  of  the  United  States  Geological  Sitrvey. 

A— Annual  Report;  B— Bulletin;  W— Water-Supply  Paper.] 


Report. 

Character  of  data. 

Year. 

10th  A,  pt.  2 

Descriptive  information  onlv 

llthA,pt.2 

Monthly  discharge  and  deMTiptivo  information.  . 

1884  to  Septem- 
ber, 1880. 

1884  to  June  30^ 
1891. 

1884  to  Dec  31, 
18W. 

I883toDe&31, 
1893. 

1893  and  ISM. 

12th  A,  pt.  2 

do 

13th  A,  pt.  3 

Mean  dijvharge in swMwid-fcct, ..  .. 

14th  A,  pt.  2 

Monthly  discharge  (long-time  records,  1871  to  1893) 

B131 

Pejjprintlnns.  ni<w»urfirnent-s.  parc  hoffhts.  and  ratfnirs 

16th  A,  pt.  2 

T^p!iK»riptiv«  ififnrmntion  only- . 

B140...r. 

Descriptions,  measurements',  gnge  hcii^hts.  ratings,  and  montlxly 
discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

L'escriptions,  measurements,  ratings,  and  monthly  diachaiige 
(also  similar  data  for  some  earlier  years). 

Descriptions,  measurements,  and  gago  heights,  eastern  United 
States,  eastern  Mississippi  River,  and  Missouri  River  above 
jtmction  with  Kansas. 

Descrtotions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  junction  of  M^uri  and  Platte,  and  west- 
em  United  States. 

Descriptions,  measmpements,  ratings,  and  monthly  discharge 
(also  some  long-time  records). 

Measurements,  rathigs.  and  gage  heights,  eastern  United  States , 
eastern  MississipprRiver.  and  wSmiri  River. 

western  United  States. 

1895. 

Wll 

1896. 

18th  A,  pt.  4 

iftQf^  and  I^^W. 

W15 

1897. 

Wl« 

189^ 

10th  A,  pt.  2 

1897. 

W27 

1898. 

W28 

1896. 
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Stream  flow  data  in  reports  of  the  United  States  Ocologiccl  Sturveij — Continued. 


Report. 

Character  of  data. 

Year. 

20th  A,  pt.  4 

Monthly  discharge  ( 
Descriptions,  mcasiv 
Monthly  discharge.. 
Descriptions,  measui 

Descriptions,  mcesin 
Monthly  dischars«.. 
Complete  data 

Also  for  I 
rements 

nan V  earlier  vears) ....  . 

1898, 

W35to39 

ffnrA  hnif^hts   atiH  mtinfr^ 

1899 

21st  A,  pt.  4 

1809. 

W47to52 

rements, 

psuff  hfkf^hljQ  And  mtlninc 

1900 

22dA,pt.4 

1900. 

W65/66 

rements, 

1901 

W75 

1901. 

W  82  to  85 

1902. 

W97tol00 

do 

1903. 

W  124  to  136 

do 

1904 

WlC5tol78 

do 

1905. 

W201to214 

do 

1906, 

W  241  to  252 

do 

1907-8. 

W201to272 

do 

1909. 

W281  to2a2 

do 

1910. 

W301  to  312 

do 

1911. 

W321  to  332 

:::::do.:-:::  : :  : 

1912. 

wail  to 302 

do 

1913. 

W381  to  394 

do 

1914 

W401  to414 

do 

1915. 

The  records  at  most  of  the  stations  discussed  iu  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  table  following  gives,  by  years  and  drainage  basins,  the  num- 
bers of  the  papers  on  surface-water  supply  published  from  1899  to 
1915.  The  data  for  any  particular  station  will,  as  a  rule,  be  found  in 
the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville,  Me., 
1903  to  1915,  are  published  in  Water-Supply  Papers  97,  124,  165, 
201,  241,  261,  281,  301,. 321,  351,  381,  and  401,  which  contain  records 
for  the  New  England  streams  from  1903  to  1915.  Results  of  mis- 
cellaneous measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  ar^a — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  atid  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  hi  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  iii,  and  the  records  for  large 
lakes  are  pr^ented  in  order  of  the  streams  around  the  rim  of  the  lake. 


Digitized  by 


Google 


VT 


SURFACE   WATER  SUPPLY,   1915,   PABT  XII. 


42 

i 


5 


§* 


5 
8 


ft, 

a 
ft, 

ft. 
ft, 


3 


a 

.a 


liillll 


^•5 


IllHil 


Co 


ill 


8 


ggssiii^ 


^         S  S  a  §§ 


llli 


Mill 


^|ii 


11^ 


SSSS8S  5  I  iiliisil 


«0  M        M        M 


8 


S-89 


,     S3 


«18 


dllllli^lls 


*2'=ig5'-« 


s^isssR  I  §  s§il§Sii 


».    (^    (^ 


«  ^  I- S  S  sfS  S9  «>  S  r^  *^  s  sfi  o  w  .0  oc  o 


I 


00  9:  9)  O  S  S       w?       0>       So^QkOkOkAA 


!    I 


s 


8    " 
£    -a 

ii   3 

in  1 


III} 


II 

•21 


II 

h. 


1  Hhi 


li 


05 


Digitized  by  VjOOQ IC 


NORTH  PAaFIC  SLOPE  DRAINAGE  BASINS. 

PBINCIPAL  STBEAHS. 

The  largest  rivers  discharging  into  the  Pacific  Ocean  in  Oregon 
and  Washington  are  Rogue,  Umpqua,  and  Columbia  rivers  and 
streams  that  reach  the  ocean  through  Puget  Soimd.  The  principal 
tributaries  of  the  Columbia  are  Kootenai,  Clark  Fork,  Spokane, 
Wenatchee,  Yakima,  Snake,  Walla  Walla,  Umatilla,  John  Day,  Des- 
chutes, Klickitat,  Willamette,  and  Lewis  rivers.  Nisqually,  Puyallup, 
White,  Snohomish,  and  Skagit  rivers  flow  into  Puget  Soimd.  The 
streams  of  this  division  drain  wholly  or  in  part  the  States  of  Idaho, 
Montana,  Nevada,  Or^on,  Utah,  Washington,  and  Wyoming. 

In  addition  to  ihe  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections  and 
cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  references  to 
reports  published  by  State  and  other  organizations  (see  pp.  xxxi- 

XXXIl), 

QAaiNQ  STATIONS. 

NoTK.— Dash  after  a  date  indicates  that  statfon  was  being  maintained  September  30,  1915.    Period 
after  a  da^  indicates  discontinuance. 

BETWEEN  COLUMBIA   RIVER  AND  PUOET  SOUND. 

Chehalis  River  at  Gentralia,  Wash.,  1910-11. 
Quinault  River  at  Quinault  Lake,  Wash.,  1911- 
Soleduck  River  near  Quillayute,  Wash.,  1897-1901. 
Ealawa  River  near  Forks,  Wash.,  1897-1901. 

PUOET  SOUND  DRAINAGE   BASINS. 

Elwha  River  at  McDonald,  Wash.,  1897-1901. 

Elwha  River  near  Port  Angeles,  Wash.,  1911-12. 

Dtingeness  River  at  Sequin,  Wash.,  1897-98. 

Dungeness  River  at  Dungeness,  Wash.,  1898-1901. 

Dosewallips  River  at  Brinnon,  Wash.,  1910-11. 

Duckabush  River  near  Duckabush,  Wash.,  1910-11. 

Skokomish  River,  North  Fork  (head  of  Skokomish  River),  near  Hoodsport,  Wash., 

1910-11. 
Nisqually  River  near  Ashford,  Wash.,  1910-1914. 
Nisqually  River  near  La  Grande,  Wash.,  1906-1911. 
Puyullup  River  near  Electron,  Wash.,  1909- 
Puyallup  River  at  Alderton,  Wash.,  1914- 
Puyallup  River  at  Pujrallup,  Wash.,  1914- 

Carbon  River  at  Fairfax,  Wash.,  1910-1912. 

White  River  below  Forks,  near  Enumclaw,  Wash.,  1911-12. 
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Vin  SURFACE  WATER  SUPPLY,  1915,  PART  XII. 

Puyallup  River  tributaries — Continued. 

White  River  at  Buckley,  Waah.,  189^1903;  1910-11;  1913- 

Greenwater  River  at  mouth,  near  Enumclaw,  Wash.,  1911-12. 
White  River  flume  at  Buckley,  Wash.,  1913- 
Green  River  at  Kanasket,  Waah.,  1911. 
Duwamiah  River: 

Cedar  River  at  Vaughn  Bridge,  near  Cedar  Lake,  Wash.,  1898-99. 
Cedar  River  at  Cedar  Lake,  near  North  Bend,  Wash.,  1902-3. 
Cedar  River  near  Cedar  Falls,  Wash.,  1914- 
Cedar  River  near  Landsbuig,  Wash.,  1914- 
Cedar  River  n^r  Ravensdale,  Wash.,  1901-1912. 
Cedar  River  at  Clifford  Bridge,  near  Ravensdale,  Wash.,  1895-1898. 
Skykomish  River,  South  Fork  (head  of  Snohomish  River),  near  Berlin,  Wash.,  1910-11. 
Skykomish  River,  South  Fork,  near  Index,  Wash.,  1902-1905;  1911-12;  19ia- 
Skykomish  River  at  Sultan,  Wash.,  1910-11. 
Fobs  River  near  Skykomish,  Wash.,  1911. 

East  Fork  of  Foss  River  near  Skykomish,  Wash.,  1911. 
Miller  Creek  near  Berlin,  Wash.,  1911- 

West  Fork  of  Miller  Creek  near  Berlin,  Wash.,  1911. 
North  Fork  of  Skykomish  River  at  Index,  Wash.,  1910- 

Snoqualmie  River,  Middle  Fork  (head  of  Snoqualmie  River),  near  North  Bend, 

Wash . ,  1907-8 ;  1908-    (Records  for  this  station  and  other  stations  in  Snoqualmie 

River  basin  published  in  Water-Supply  Paper  412.) 

Snoqualmie  River  near  Snoqualmie,  Wash.,  1898-99;  1900;  1902-1904.    (Bevised 

records  published  in  Water-Supply  Vtap&c  412») 

North  Fork  of  Snoqualmie  River  at  cable  bridge,  near  North  Bend,  Wash., 

1913-1915. 
North  Fork  of  Snoqualmie  River  near  North  Bend,  Wash.,  1907- 
South  Fork  of  Snoqualmie  River  near  Garda,  Waidi.,  1910-1915. 
South  Fork  of  Snoqualmie  River  at  North  Bend,  Wash.,  1907- 
Tokul  Creek  near  Snoqualmie,  Wash.,  1907-1914. 
Pilchuck  Creek  near  Granite  Falls,  Wash.,  1911. 
Stilaguamish  River,  South  Fork  (head  of  Stilagiiamish  River),  near  Silverton,  Wash., 

1910- 
Stilaguamish  River,  South  Fork,  near  Robe,  Wash.,  1902-3. 
Stilaguamish  River,  South  Fork,  at  Granite  Falls,  Wash.,  1911;  1913- 

Canyon  Creek  near  Granite  Falls,  Wash.,  1911-1913. 
Skagit  River  at  Reflector  Bar,  near  Marblemount,  Wash.,  1913- 
Skagit  River  near  Marblemount,  Wash.,  1908-1914. 
Skagit  River  near  Sedro  WooUey,  Wash.,  1908- 

StetatUe  Creek  near  Marblemount,  Wash.,  1913- 
Cascade  River  near  Marblemount,  Wash.,  1909-1913. 
Sauk  River  above  Whitechuck  River,  near  Dairington,  Wash.,  1910. 
Sauk  River  above  Clear  Creek,  near  Dairington,  Wash.,  1910-1913. 
Sauk  River  at  Darrington,  Wash.,  1914- 
Sauk  River  at  Suiattle  Crossing,  near  Sauk,  Wash.,  1910-1912. 
Whitechuck  River  near  Darrington,  Wash.,  1910. 
Clear  Creek  near  Darrington,  Wash.,  1910-11. 
Baker  Lake  (on  Baker  River)  near  Concrete,  Wash.,  1910-1915. 
Baker  River  below  Anderson  Creek,  near  Concrete,  Wash.,  1910- 
Baker  River  at  Concrete,  Wash.,  1910-1915. 
Whatcom  Lake  near  Bellingham,  Wash.,  1913-14. 
Whatcom  Creek  near  Bellingham,  Wash.,  1910-1914* 
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GAGING  STATIONS.  IX 

Nookaack  Kiver»^  North  Fork  (head  of  Nookaack  River),  near  Glacier,  Wash.,  1910-11. 
Nookaack  River  near  Deming,  Wash.,  1910-11. 

Middle  Fork  of  Nookaack  River  at  ranger  station  near  Deming,  Wash.,  1910-11. 

Middle  Fork  of  Nookaack  River  near  Doming,  Waah.,  1910-11. 

COLUMBIA  RIVER  BASIN. 

Columbia  River  at  Wenatchee,  Wash.,  1910. 
Columbia  River  near  Julia,  Wash.,  1905. 
Columbia  River  at  Hanford,  Wash.,  1910. 
Columbia  River  at  Pasco,  Wash.,  1904-1910. 
Columbia  River  at  Cascade  Locks  and  The  Dalles,  Oreg.,  1878- 
Kootenai  River  at  Libby,  Mont.,  1910- 
Kootenai  River  at  Crossport,  Idaho,  1904. 
Kootenai  River  near  Bonnera  Feiry,  Idaho,  1904. 
Kootenai  River  near  Porthill,  Idaho,  1904. 
Callahan  Creek  at  Troy,  Mont.,  1911- 
Yaak  River  near  Troy,  Mont.,  1910- 
Moyie  River  at  Snyder,  Idaho,  1911- 
Clark  Fork  at  Miasoula,  Mont.,  1898-1907. 
Clark  Fork  at  St.  Regia,  Mont,  1910- 
Clark  Fork  near  Plains,  Mont.,  1910- 
Pend  Oreille  Lake  at  Sandpoint,  Idaho,  1914- 
Clark  Fork  at  Priest  River,  Idaho,  190a-1905. 
Clark  Fork  at  Newport,  Wash.,  1904-1910. 
Clark  Fork  at  Metaline  Falls,  Wash.,  1908-1910;  1912- 

Racetrack  Creek  near  Anaconda,  Mont.,  1911-12;  1914- 

little  Blackfoot  River  and  ditch  near  Elliaton,  Mont.,  1910- 

Rock  Creek  near  Quigley,  Mont.,  1910-1912. 

Big  Blackfoot  Rivw  at  Bonner,  Mont,  1898-1905. 

Rattlesnake  Creek  at  Miasoula,  Mont,  1898-1900. 

Bitterroot  River,  Weat  Fork  (head  of  Bitterioot  River),  near  Darby,  Mont., 

1910- 
Bitterroot  River  near  Grantadale,  Mont.,  1902-1907. 
BittefTOot  River  near  Miaaoula,  Mont.,  1898-1901;  190a-4. 
Eaat  Fork  of  Bitterroot  River  near  Darby,  Mont.,  1910- 
Lolo  Creek  near  Lolo,  Mont.,  1910- 
St  Rogia  River  near  St.  Regia,  Mont,  1910- 
Flathead  River  near  Columbia  Falla,  Mont,  1910- 
Flkthead  River  at  Demersville,  near  Kalispell,  Mont.,  1910-1912. 
Flathead  River  at  Damon's  ranch,  near  Kalispell,  Mont.,  1910-1912. 
Flathead  River  at  Keller's  ranch,  near  Holt,  Mont.,  1910-1912. 
Flathead  Lake  (on  Flathead  River)  near  Holt,  Mont,  1900. 
Flathead  Lake  at  Poison,  Mont. ,  1908- 
Flathead  River  near  Polaon,  Mont.,  1907- 

Middle  Fork  Flathead  River  at  Belton,  Mont.,  1910- 

Lake  McDonald  outlet  at  Lake  McDonald,  Mont.,  1912-1914. 
South  Fork  of  Flathead  River  near  Columbia  Falla,  Mont.,  1910- 
Swan  River  near  Big  Fork,  Mont.,  1910-11. 
Stillwater  River  near  Kalispell,  Mont.,  1906-7. 

Whitefish  River  near  Kalispell,  Mont.,  1906. 
Little  Bitterroot  River  near  Marion,  Mont,  1910- 
Little  Bitterroot  River  near  Hubbart,  Mont.,  1909- 


1  Revised  decision  of  United  States  Oeogrspbic  Board  rendered  Oct.  3, 1917. 
46725— IS— W8P  413 -15 
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X  SURFACE  WATER  SUPPLY,  1W.5,  PART  XH. 

Columbia  River  tributaries— Continned. 
Clark  Fork  tributaries — Continued. 

Flathead  River  tributaries — Continued. 

Little  Bitterroot  River  near  Dayton,  Mont.,  1908-9. 

Crow  Creek  near  Ronan,  Mont.,  1906- 

Crow  Creek  at  Lozeau's  ranch,  near  Ronan,  Mont.,  1911- 

Mud  Creek  near  Ronan,  Mont,  1908-1910. 
Mission  Creek  near  St.  Ignatius,  Mont.,  1906- 
Dry  Creek  near  St.  Ignatius,  Mont.,  1908- 

Post  Creek  at  Fitzpatrick's  ranch,  near  Ronan,  Mont,  1906-1911. 
Post  C^eek  at  Deschamp's  ranch,  near  Ronan,  Mont,  1911. 
Post  Creek  near  St.  Ignatius,  Mont.,  1911- 
Jocko  River,  South  Fork  (head  of  Jocko  River),  near  Jocko,  Mont,  1912- 
Jocko  River  near  Jocko,  Mont.,  1908- 
Jocko  River  at  Ravalli,  Mont,  1906-1911. 

Middle  Fork  of  Jocko  River  near  Jocko,  Mont.,  1912- 
North  Fork  of  Jocko  River  near  Jocko,  Mont,  1912- 

Falls  Creek  near  Jocko,  Mont.,  1912- 
Big  Knife  Creek  near  Jocko,  Mont,  1908- 
Agency  Creek  near  Jocko,  Mont,  1908- 

Blodgett  Creek  near  Jocko,  Mont,  1909-10. 
Finley  Creek  near  Jocko,  Mont,  1908- 

East  Finley  Creek  near  Jocko,  Mont.,  1908- 

Indian  ditch  near  Jocko,  Mont.,  1908-1911;  1912- 
Valley  Creek  near  Ravalli,  Mont.,  1908-1911. 
Revais  Creek  near  Dixon,  Mont.,  1911- 
Thompson  River  near  Thompson  Falls,  Mont.,  1911- 
Prospect  Creek  near  Thompson  Falls,  Mont.,  1911- 
Priest  River  at  outlet  of  Priest  Lake,  at  Coolin,  Idaho,  1911- 
Priest  River  at  Falk's  ranch,  near  Priest  River,  Idaho,  1911-12. 
Priest  River  near  Priest  River,  Idaho,  1908-1905;  1910-11. 
Sullivan  Lake  near  Metaline  Falls,  Wash.,  1912- 
Sullivan  Creek  near  Metaline  Falls,  Wash.,  1912- 
Kettle  River  at  Curlew,  Wash.,  1911-12. 
Kettle  River  at  Boyds,  Wash.,  1913-1915. 
Hall  Creek  near  Inchelium,  Wash.,  1912- 
Stranger  Creek  at  Inchelium^  Wash.,  1914- 
Coeur  d'Alene  River,  North  Fork  (head  of  Cceur  d'Alene  River  and  througfa 

Coeur  d'Alene  Lake  of  Spokane  lUver)  at  Prichard,  Idaho,  1911-19^4. 
Cceur  d'Alene  River,  North  Fork,  at  Enaville,  Idaho,  1911-1913. 
Coeur  d'Alene  River  near  Cataldo,  Idaho,  1911-12. 
Cceur  d'Alene  Lake  at  Gasui  d'Alene,  Idaho,  1903-  . 
Spokane  River  at  Post  Falls,  Idaho,  1913- 
Spokane  River  at  Trent,  Wash.,  1911-1913. 
Spokane  River  at  Washington  Water  Power  Co.'s  dam,  at  Spokane,  Waah.,  1891- 

1896. 
Spokane  Rivo-  at  Spokane,  Wash.,  1896- 
Spokane  River  near  Long  Lake,  Wash.,  1912- 

Little  North  Fork  of  Coeur  d'Alene  River  near  Enaville,  Idaho,  1911-12. 

St.  Joe  River  at  Avery,  Idaho,  1911- 

St.  Joe  River  near  Calder,  Idaho,  1911-12. 

St.  Maries  River  at  Lotus,  Idaho,  1911-12. 
Spokane  Valley  Land  A  Water  Co.'s  canal  near  Post  Falls,  Idaho,  1911- 
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Columbia  River  tributarieB— (Continued. 
Spokane  River  tributaries — Continued. 

Latah  (Hangman)  Creek  at  and  near  Tekoa,  Wash.,  1904-5. 
North  Fork  of  Latah  Creek  near  Spokane,  Wash.,  1904-6. 

Little  Spokane  River  near  Spokane,  Wash.,  1903-1906;  1911-1913. 
Sanpoil  River  at  Keller,  Wash.,  1911- 
Nespelem  River  at  Neepelem,  Wash.,  1911- 
Okanogan  River  at  Okanogan,  Wash.,  1911- 

Similkameen  River  near  Oroville,  Wash.,  1911- 

Sinlahekin  Creek  near  Loomis,  Wash.,  1903-1905. 

Johnson  Creek  near  Riverside,  Wash.,  1903-1907. 

Salmon  Creek  near  Conconully,  Wash.,  1910- 

Salmon  Creek  near  Okanogan,  Wash.,  1903-1912. 
Methow  River  at  Winthrop,  Wash.,  1912. 
Methow  River  at  Pateros,  Wash.,  1903- 

Chewack  Creek  at  Winthrop,  Wash.,  1912-13. 

Twisp  River  at  Twisp,  Wash.,  1911-1913. 
Stehekin  River  (head  of  Chelan  River)  at  Stehekin,  Wash.,  1910- 
Chelan  Lake  at  Lakeside,  Wash.,  1897-1899. 
Chelan  Lake  at  Chelan,  Wash.,  1905;  1910- 
Chelan  River  at  Chelan,  Wash.,  1903- 

Raihx)ad  Creek  at  Lucerne,  Wash.,  1910-1913. 
Entiat  River  at  Entiat,  Wash.,  1910- 
Wenatchee  River  near  Leavenworth,  Wash.,  1910- 
Wenatchee  River  at  Dryden  (Cashmere),  Wash.,  1904- 
Wenatchee  River  at  Wenatchee,  Wash.,  1897. 

White  River  near  Chiwaukum,  Wash.,  1911-12;  1914. 

Nason  Creek  near  Nason,  Wash.,  1911. 

Chiwawa  Creek  near  Leavenworth,  Wash.,  1911-12;  1913-14. 

Chiwaukum  Creek  near  Chiwaukum,  Wash.,  1011. 

Icicle  Creek  near  Leavenworth,  Wadi.,  1911-14. 

Peshastin  Creek  at  Blewett,  Wash.,  1911-12. 

Peshastin  Creek  near  Leavenworth,  Wash.,  1911-12. 

Wenatchee  Valley  canal  at  Dryden,  Wash,  (irrigation  seasons  only),  1912- 
Crab  Creek  at  Wilson  Creek,  Wash.,  1904. 
Crab  Creek  at  Adrian,  Wash.,  1910;  1911;  1912. 
Crab  Creek  near  Ephrata,  Wash.,  1909. 
Moee^  Lake  at  Neppel  (Moses  Lake),  Wash.,  1909-1914. 
Crab  Creek  near  Warden,  Wash.,  1909-1912. 
Rockyford  Creek  near  Ephrata,  Wash.,  190^1911. 
Keechelus  Lake  (on  Yakima  River)  near  Martin,  Wash.,  1906- 
Yaldma  River  near  Martin,  Wash.,  1903- 
Yakima  River  at  Easton,  Wash  ,  1904;  1910-1915. 
Yakima  River  at  Cle  Elum,  Wash.,  1906- 
Yakima  River  at  Umtanum,  Wash. ,  1906- 

Yakima  River  at  Selah  Gap,  near  Yakima,^  Wash.,  1897;  1904;  1911;  1912. 
Yakima  River  at  Union  Gap,  Wash.,  1894-1909;  1911-1914. 
Yakima  River  near  Wapato,  Wash.,  1908- 
Yakima  River  at  Mabton,  Wash.,  1904-1906;  1911-12. 
Yakima  River  near  Prosser,  Wash.,  1904-1906;  1913- 
Yakima  Riv3r  at  Kiona,  Wash.,  1895-1915. 

1  Yftkixna;  city  and  precinct,  Yakima  County,  Wash.;  not  North  Yakhna.    Decision  of  U.  8.  Qeo- 
graphlo  Board  rendered  Jan.  2, 1918, 
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Columbia  River  tributaries — Continued. 

Yakima  River  near  Richland,  Wash.,  190^1911. 
Cabin  Creek  near  Easton,  Wash.,  1909-1911. 
KachesB  Lake  (on  Kachess  River)  near  Easton,  Wash.,  1905- 
Kachese  River  near  Easton,^ash.,  1903- 
Big  Creek  near  Cle  Elum,  Wash.,  1909. 
Cle  Elum  River,  North  Fork  (head  of  Cle  Elum  River),  at  Galena,  Wash  , 

1907;  1911. 
Cle  Elum  Lake  near  Roslyn,  Wash.,  190&- 
Cle  Elum  River  near  Roslyn,  Wash.,  1903- 
Teanaway  River  below  Forks,  near  Cle  Elum,  Wash.,  1911-12. 
Teanaway  River  near  Cle  Elum,  WaA.,  1909-1911;  1912-1914. 
Swauk  Creek  near  Cle  Elum,  Wash.,  1909-1912. 
Cascade  canal  near  EUensbuig  (Thorp),  Wash.,  1906-6;  1909-1911. 
West  Kittitas  canal  near  Thorp,  Wash.,  1904-1906;  1909-1911.  - 
Ellensburg  Water  Co.'s  canal  near  EUensbuig,  Waah.,  1904-6;  1909-1911. 
Taneum  Creek  near  Thorp,  Wash.,  1909-1912. 
Manastawh  Creek  near  EUensbuig,  Wash.,  1909-1914. 
\^l8on  Creek  near  Thrall,  Wash.,  1911. 
Selah  Moxee  canal  near  Selah,  Waah.,  1904-5;  1909-1911. 
Wenas  Creek  near  Selah,  Wash.,  1909-1912. 
Nachee  River  at  Anderson *8  ranch,  near  Nile,  Wash.,  1909-1914. 
Naches  River  at  Oak  Flat,  near  Nile,  Wash.,  1904- 
Nachee  River  below  Tieton  River,  near  Naches,  Wash.,  1905;  1909-1912. 
Nachee  River  near  Yakima,*  Wash.,  1893-1897;  1898-1912. 

Bumping  Lake  (on  Bumping  River)  near  Nile,  Wash.,  1909;  1910- 
Bumping  River  at  Bumping  Lake,  near  Nile,  Waah.,  1906;  1909- 

American  River  near  Nile,  Wash.,  1909;  1910;  1911;  1913;  1914;  1915. 
Selah  Valley  canal  near  Naches,  Wash.,  1904-1906;  1909-1913. 
Tieton  River,  North  Fork,  below  Clear  Creek,  near  Naches,  Wash.,  1914- 
Tieton  River  at  McAllister  Meadows,  near  Nachee,  Wash.,  1908-1914. 
Tieton  River  at  head  works  of  Tieton  canal,  near  Naches,  Wash.,  1906- 
Tieton  River  at  Cobb's  ranch,  near  Naches,  Wash.,  1902-1913. 

Tieton  canal  near  Nachee,  Wash.,  1910- 
Wapatox  canal  near  Naches,  Wash.,  1904-6;  1909-11. 
Naches  Canal  Co.'s  (Gleed)  canal  near  Nachee,  Waah.,  1904-1906;  1909- 

1911. 
Yakima  Valley  (Congdon)  canal  near  Naches,  Wash.,  1904-1906;  1909- 

1911. 
Nachee-Cowiche  canal  near  Naches,  Wash.,  1904-5;  1909-1911. 
Yakima*  power  canal  near  Yakima,*  Wash.,  1904-1906;  1909-10. 
Schanno  canal  near  Yakima,  Wa^.,  1904-5;  1909-1911. 
Yakima*  power  waste  at  Yakima,  Wash.,  1909-1912. 
Yakima  *  mill  waste  at  Yakima,  Wash.,  1909-1912. 

Nachee  Avenue  Union  canal  at  Yakima,  Wash.,  1904-1906, 
1909-1911. 
Old  Union  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Moxee  Co.'s  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Fowler  canal  near  Yakima,  Wash.,  1904-1906;  1909-1911. 
Ahtanum  Creek,  North  Fork  (head  of  Ahtanum  Creek),  near  Tampico,  Wash., 

1907- 
Ahtanum  Creek  at  The  Narrows,  near  Tampico,  Wash.,  1908-1913. 

>  Peeiaion  of  U.  8.  Oeographic  Board;  formerly  called  North  Yakima. 


Digitized  by 


Google 


GAGING  STATIONS.  XHI 

Columbia  River  tributaries— Continued. 
Yakima  River  tributaries — Continued. 

Ahtanum  Creek  near  Union  Gap,*  Wash.,  1904;  1907-1912. 

South  Fork  of  Ahtanum  Creek  at  Conrad  ranch,  near  Tampico,  Wash., 

1915- 
South  Fork  of  Ahtanum  Creek  near  Tampico,  Wash.,  1907-1914. 

New  Reservation  canal  near  Parker  (Union  Gap),  Wash.,  1904- 

Old  Reservation  canal  near  Parker  (Wapato),  Wash.,  1904- 

Sunnyside  canal  near  Wapato,  Wash.,  1904- 

Toppenish  Creek  near  Fort  Simcoe,  Wash.,  1909- 

Toppenish  Creek  near  WTiite  Swan  (Wapato),  Wash.,  1909-1912. 

Toppenish  Creek  at  railway  bridge,  near  Toppenish,  Wash.,  1894-189d. 

Toppeniah  Creek  near  Toppenish,  Wash.,  1908-9. 

Toppenish  Creek  at  Alfalfa,  Wash.,  1909-1812. 
Simcoe  Creek  near  Fort  Simcoe,  Wash.,  1909- 
Reservation  drain  at  Alfalfa,  Wash.,  1912- 

Satus  Creek  near  Toppenish,  Wash.,  1908-1913. 

Satus  Creek  below  mouth  of  Dry  Creek,  near  Toppenish,  Wasli.,  191^ 

Satus  Creek  near  Alfalfa,  Wash.,  1905. 

Satus  Creek  near  Satus,  Wash.,  1894-1896. 

Kiona  canal  near  Kiona,  Wash.,  1904-1906;  1908-1911. 

Konnewick  canal  near  Richland(Kennewick),  Wash.,  1904-6;  1910-11. 

Lower  Yakima  canal  near  Kiona,  Wash.,  1905;  1910-11. 
Snake  River  at  south  boundary  at  Yellowstone  National  Park,  1911^ 
Jackson  Lake  (Snake  River)  at  Moran,  Wyo.,  1909-10  (fragmentary);  1911- 
Snake  River  '  near  Moran,  Wyo.,  1903- 
Snake  River  »  at  Grovont,  Wyo.,  1899. 
Snake  River  »  near  Lyon,  Idaho,  1903-1911. 
Snake  River  *  near  Heise,  Idaho,  1910- 
Snake  River  at  Idaho  Falls,  Idaho,  1889-1890;  1892-1894. 
Snake  River  near  Shelley,  Idaho,  1915- 
Snake  River  near  Firth,  Idaho,  1915. 
Snake  River  near  Blackfoot,  Idaho,  1910- 
Snake  River  at  Neeley,  Idaho,  1906- 

Snake  River  at  Ho'-vells  Ferry,  near  Minidoka,  Idaho,  1910- 
Snake  River  at  Montgomery  Ferry,  near  Minidoka,  Idaho,  1895-1899;  1901-1910 
Lake  Milner  (on  Snake  River)  at  Milner,  Idaho,  1911- 
Snake  River  at  Milner,  Idaho,  1909- 
Snake  River  near  Twin  Falls,  Idaho,  1911- 
Snake  River  near  Ilagerman,  Idaho,  1912- 
Snake  River  at  King  Hill,  Idaho,  1909- 
Snake  River  near  Mtirphy,  Idaho,  1912;  1913- 
Snake  River  at  Weiser,  Idaho,  1910- 
Snake  River  at  Lewiston,  Idaho,  1910. 
Snake  River  near  Burbank*,  Wash.,  1907- 

Pacific  Creek  near  Moran,  Wyo.,  1906. 

Buffalo  River  near  Elk,  Wyo.,  1906. 

Henrys  Fork  '  at  Warm  River,  Idaho,  1910-1915. 

Henrys  Fork  near  Ora,  Idaho,  1902-1909. 

Henrys  Fork  in  canyon  above  Fall  River,  Idaho,  1890-91. 


>  Revised  decision  of  U.  8.  Geographic  Board  rendered  Jon.  2,  1918;  formerly  called  Yakima  City. 
t  Dedsijn  of  United  States  Geographic  Board;  formerly  called  S juth  Fork  of  Snake  River, 
t  Decision  of  United  States  Geographic  Boari;  formerly  called  North  Fork  of  Snake  RlTer. 
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Columbia  River  tributaries— Continued. 
Snake  River  tributaries — Continued. 

Henrys  Fork  near  Rexburg,  Idaho,  1909- 

Warm  River  at  Warm  River,  Idaho,  1912-1915. 

Robinson  Creek  at  Warm  River,  Idaho,  1912-1915. 

Fall  River  near  Marysville,  Idaho,  1902-3. 

Fall  River  at  Fremont,  Idaho,  1904-1909  (replace  Marysville  station). 

Fall  River  at  Canyon,  Idaho,  1890-1901. 

Teton  River  near  St.  Anthony,  Idaho,  1903-1909. 

Teton  River  at  Chase's  ranch,  Idaho,  1890-1893. 
Idaho  (Government)  canal  near  Shelley,  Idaho,  1912- 
Willow  Creek  near  Prospect,  Idaho,  1903-4. 
Blackfoot  River  above  the  reservoir,  near  Henry,  Idaho,  1914- 
Blackfoot-Marsh  reservoir  near  Henry,  Idaho,  1912-  • 

Blackfoot  River  below  reservoir,  near  Henry  [near  Roesf ork],  Idaho,  1906- 
Blackfoot  River  near  Shelley,  Idaho,  1909- 
Blackfoot  River  near  Presto,  Idaho,  1903-1909. 
Blackfoot  River  near  Blackfoot,  Idaho,  (fragmentary),  1913;  1914;  1915- 

Little  Blackfoot  River  at  Henry,  Idaho,  1914- 
Meadow  Creek  near  Henry,  Idaho,  1914- 
Idaho  (Government)  canal  near  Firth,  Idaho,  1914- 

Fort  Hall  upper  canal  near  Blackfoot,  Idaho,  1912- 

Fort  Hall  lower  canal  near  Blackfoot,  Idaho,  1912- 
Big  Lost  River  near  Chilly,  Idaho,  1904-1906;  1907-1915. 
Big  Lost  River  near  Mackay,  Idaho,  1903-1906;  1912-1915. 

Thousand  Springs  Creek  near  Chilly,  Idaho,  1912-13;  1914. 

Sharp  ditch  near  Mackay,  Idaho,  1912-1914. 

Streeter  ditch  near  Mackay,  Idaho,  1913-1914. 

Cedar  Creek  above  forks,  near  Mackay,  Idaho,  1911-1913. 

Cedar  Creek  below  f  orks,  near  Mackay,  Idahoi  1911-1913. 

Antelope  Creek  near  Darlington,  Idaho,  1913- 

little  Lost  River  near  Clyde,  Idaho,  1910-1913. 

Birch  Creek  near  Kaufman,  Idaho,  1910-1912. 

Camas  Creek  near  Hamer,  Idaho,  1912-13. 
Portneuf  River  above  reservoir,  near  Chesterfield,  Idaho,  1912-1914. 
Portneuf  diversion  channel  near  Chesterfield,  Idaho,  1914. 
Portneuf  River  below  reservoir,  near  Chesterfield,  Idaho,  1912-1915 
Portneuf  River  near  Pebble,  Idaho,  1910-1913. 
Portneuf  River  at  Topaz,  Idaho,  1913-1915. 
Portneuf  River  near  McCammon,  Idaho,  1896. 
Portneuf  River  at  Pocatello,  Idaho,  1897-1899;  1911- 

Topons  Creek  near  Chesterfield,  Idaho,  1912-1915. 

Pebble  Creek  near  Pebble,  Idaho,  1911-1914. 

Birch  Creek  near  Downey,  Idaho,  1911-1^14. 
Raft  River  near  Bridge,  Idaho,  1909-1915. 

Clear  Creek  near  Naf,  Idaho,  1910-11;  1912. 

Cassia  Creek  near  Conant,  Idaho,  1909-1912. 
North  Side  Minidoka  canal  near  Minidoka,  Idaho,  1909- 
South  Side  Minidoka  canal  near  Minidoka,  Idaho,  1909- 
Goose  Creek  above  Trapper  Creek,  near  Oakley,  Idaho,  1911- 
Goose  Creek  near  OAkley,  Idaho,  1909-1911. 

Trapper  Creek  near  Oakley,  Idaho,  1911- 

Birch  Creek  near  Oakley,  Idaho,  1912-13;  1914- 
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Columbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

North  Side  Twin  Falls  canal  at  Milner,  Idaho,  1909- 
South  Side  Twin  Falls  canal  at  Milner,  Idaho,  1909- 
Big  Cottonwood  Creek  near  Oakley,  Idaho,  1909- 
Dry  Creek  near  Artesian  City,  Idaho,  1912. 
Rock  Creek  near  Rock  Creek,  Idaho,  1909-1913. 

McMuHen  Creek  near  Rock  Creek,  Idaho,  1910;  1912. 
Salmon  Falls  Creek  above  upper  Vineyard  ditch,  near  Contact,  Nov.,  1914. 
Salmon  Falls  Creek  below  upper  Vineyard  ditch,  near  Contact,  Nev.,  1914. 
Salmon  Falls  Creek  below  High  Line  canal,  near  San  Jacinto,  Nov.,  1914. 
Salmon  Falls  Creek  near  San  Jacinto,  Nev.,  1909- 
Salmon  Falls  Creek  near  Twin  Falls,  Idaho,  1909-10. 
♦  Upper  Vineyard  ditch  near  Contact,  Nev.,  1914. 

Lower  Vineyard  ditch  near  Contact,  Nev.,  1914. 

Jakes  Creek  above  Hubbard  ranch,  near  Contact,  Nev.,  1914. 

Jakes  Creek  below  Hubbard  ranch,  near  Contact,  Nev.,  1914. 

Willow  Creek  near  Contact,  Nov.,  1914. 

Bird's  Nest  ditch  near  Contact,  Nev.,  1914. 

Harrell  ditch  near  Contact,  Nev.,  1914. 

High  Line  ditch  near  San  Jacinto,  Nev.,  1914. 

San  Jacinto  ditch  near  San  Jacinto,  Nov.,  1914. 

Island  ditch  near  San  Jacinto,  Nev.,  1914. 

West  Boar's  Nest  ditch  near  San  Jacinto,  Nev.,  1914. 

Trout  Creek  near  San  Jacinto,  Nev.,  1914. 

East  Boar's  Nest  ditch  near  San  Jacinto,  Nev.,  1914. 

Shoshone  Creek  near  San  Jacinto,  Nev.,  1914-15. 
North  Side  ditch  near  San  Jacinto,  Nov.,  1914. 

Cedar  Creek  near  Roseworth,  Idaho,  1909- 

Devil  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Big  Wood  River  near  Gimlet,  Idaho,  1904-5. 
Big  Wood  River  at  Hailey,  Idaho,  1889;  1915- 
Big  Wood  Slough  at  Hailey,  Idaho,  1915- 
Big  Wood  River  near  Bellevue,  Idaho,  1911- 
Big  Wood  River  below  Magic  dam,  near  Richfield,  Idaho,  1911- 
Big  Wood  River  below  North  Gooding  canal,  near  Shoeihone,  Idaho,  1911: 

1912- 
Big  Wood  River  near  Shoshone,  Idaho,  1905-6;  1908-1913. 
Big  Wood  River  at  Toponis,  Idaho,  1896-1899. 
Big  Wood  River  near  Bliss,  Idaho,  1899. 

Camas  Creek  near  Blaine,  Idaho,  1912- 

Little  Wood  River  near  Carey,  Idaho,  1904-5. 

Little  Wood  River  near  Richfield,  Idaho,  1911- 

Little  Wood  River  at  Toponis  [Gooding],  Idaho,  1896-1899. 

Dry  Creek  near  Blanche,  Idaho,  1911-1914. 
King  Hill  Creek  near  King  Hill,  Idaho,  1913. 
Little  Canyon  Creek  at  Glenns  Ferry,  Idaho,  1909-1913. 
Alkali  Creek  near  Glenns  Ferry,  Idaho,  1909-1913. 
Cold  Springs  Creek  near  Hammett,  Idaho,  1909-1913. 
Bennett  Creek  near  Hammett,  Idaho,  1909-1913. 
Bruneau  River  near  Rowland,  Nev.,  1913- 
Bruneau  River  near  Tindall,  Idaho,  1910-1912. 
Bnmeau  River  near  Hot  Spring,  Idaho,  1909-1915. 


Digitized  by 


Google 


XVI  SURFACE  WATEB  SUPPLY,  1915,  PAET  Xn. 

C!olumbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Bruneau  River  near  Grandview,  Idaho,  1895-1903;  1909- 

Sheep  Creek  near  Tindall,  Idaho,  1910-1913. 

Marys  Creek  near  Owyhee,  Nev.,  1913-1915. 

Marys  Creek  at  Tindall,  Idaho,  1910-1913. 

Louse  Creek  near  Wickahoney,  Idaho,  1911. 

East  Fork  of  Bruneau  River  near  Three  Creek,  Idaho,  1912-1914. 

East  Fork  of  Bruneau  River  near  Hot  Spring,  Idaho,  1910-1915. 
Three  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Cherry  Creek  near  Three  Creek,  Idaho,  1912-1914. 
Deadwood  Creek  near  Three  Creek,  Idaho,  1912-1914. 

Buckaroo  ditch  at  Hot  Spring,  Idaho,  1912-1914. 

Grandview  canal  near  Grandview,  Idaho,  1912-1915. 
Castle  Creek  near  Castle  Creek,  Idaho,  1910-11. 
Sucker  Creek  near  Homedale,  Idaho,  1903-1910. 
Owyhee  River  at  Mountain  CSty,  Nev.,  1913. 
Owyhee  River  near  Owyhee,  Nov.,  1913- 
Owyhee  River  at  Owyhee,  Oreg.,  1890-1896;  1903- 

South  Fork  of  Owyhee  River  near  Tuscarora,  Nov.,  1913. 

Jack  Creek  near  Tuscanura,  Nov.,  1913- 

Jordan  Creek  near  Jordan  Valley,  Or^.,  1911- 

Cow  Creek  at  Narrows,  near  Jordan  Valley,  Oreg.,  1914. 
Cow  Creek  at  mouth,  near  Jordan  Valley,  Oreg..  1914. 

Owyhee  canal  near  Owyhee,  Oreg.,  1904-5;  1911- 
Boise  River  near  Twin  Springs,  Idaho,  1911- 
Boise  River  at  Dowling^s  ranch,  near  Arrowrock,  Idaho,  1911- 
Boise  River  near  Highland,  Idaho  (replaces  the  Boise  station),  1905-1915 
Qoise  River  near  Boise,  Idaho,  1894-1904. 
Boise  River  at  Caldwell,  Idaho,  1895-96. 

Cottonwood  Creek  near  Arrowrock,  Idaho,  1914- 

South  Fork  of  Boise  River  near  Lenox,  Idaho,  1911- 

Little  Camas  Creek,  near  Little  Camas  Store,  Idaho,  1896. 

Moore  Creek  near  Arrowrock,  Idaho,  1915- 

Grimes  Creek  near  Centerville,  Idaho,  1910. 

Dry  Creek: 

Spring  Creek  near  Boise,  Idaho,  1911-12. 
Wilson  ditch  near  Ontario,  Oreg.,  1904-5. 
Malheur  River  near  Drewsey,  Oreg.,  1914. 

Malheur  River  at  Warmsprings  reservoir  site,  near  Rivereide,  Oreg.,  1914- 
Malheur  River  above  South  Fork,  at  Riverside,  Or^.,  1906-7;  1908-1910. 
Malheur  River  at  Riverside,  Oreg.,  1909-1915. 
Malheur  River  near  Namorf,  Or^.,  1913- 

Malheur  River  near  Harper  ranch,  near  West&dl,  Oreg.,  1903-1905. 
Malheur  River  near  Little  Valley,  Or^.,  1914. 
Malheur  River  at  McLaughlin  bridge,  near  Vale,  Oreg.,  1904-1906. 
Malheur  River  at  Vale,  Oreg.,  1890-91;  1895-96;  1903-1914. 
Malheur  River  at  Halliday  bridge,  near  Ontario,  Or^.,  1904-5. 
Malheur  River  near  Ontario,  Or^.,  1903-4. 

South  Fork  of  Malheur  River  at  Riverside,  Oreg.,  1910-1913;  191S-1915. 

North  Fork  of  Malheur  River  at  Scotts  ranch,  near  Beiilah,  Oreg.,  1914. 

North  Fork  of  Malheur  River  at  Foley's  ranch,  near  Beulah,  Oreg., 
1909-1912;  1913-14. 

Vines  ditch  near  Little  VaUey,  Oreg.,  1904-5;  1914. 
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Colombia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Malheur  River  tributaries — Continued. 

Malheur  Farmers'  canal  above  Vale,  Oreg.,  1904-5/ 

McLaughlin  ditch  above  Vale,  Oreg.,  1904-5. 

"J.  H."  ditch  above  Vale,  Or^.,  1904-5. 

Gellennan  &  Frohman  ditch  above  Vale,  Oreg.,  1904-5. 

Sand  Hollow  ditch  above  Vale,  Oreg.,  1904-5. 

Bully  Creek  near  Westfall,  Oreg.,  1911;  1912-13. 

Bully  Creek  at  Warm  Springs,  near  Vale,  Oreg.,  1903-4;  1905-1907;  1911- 

Bully  Creek  at  Vale,  Oreg.,  1904-5. 

Hope  Mill  ditch  at  Vale,  Oreg.,  1904-5. 

Willow  Creek  near  Malheur,  Or^.,  1904-6;  1910-11;  1912- 

\^low  Creek  near  Brogan,  Oreg.,  1910- 

VnHow  Creek  at  Dell,  Or^.,  1904-1906. 

Cow  Creek  near  Brogan,  Oreg.,  1912-1914. 
Pole  Creek  near  Brogan,  Oreg.,  1912-13. 
Nevada  ditch  below  Vale,  Oreg.,  1904-5. 
Payette  River  near  Horseshoe  Bend,  Idaho,  1906- 
Ps^ette  River  at  Payette,  Idaho,  1895-1897. 

North  Fork  of  Payette  River  at  Lardo,  Idaho,  1908- 
North  Fork  of  Payette  River  at  Van  Wyck,  Idaho,  1912- 

Lake  Fork  of  Payette  River  near  McCall,  Idaho,  1909-1914. 
Shafer  Creek  near  Horseshoe  Bend,  Idaho,  1911-12. 
Harris  Creek  near  Horseshoe  Bend,  Idaho,  1911-12. 
Wdser  River  near  Weiser,  Idaho,  1890-91;  1894-1904;  1910-1915. 
Weiser  River,  West  Fork,  near  Fruitvale,  Idaho,  1910-1913. 

Lost  Creek  near  Tamarack,  Idaho,  1910-1914. 
Middle  Fork  of  Weiser  River  at  Middle  Fork,  Idaho,  1910-1913. 
Sage  Creek  near  Midvale,  Idaho,  1913. 
Sommercamp  Creek  near  Midvale,  Idaho»  1913. 
Miller  Creek  near  Midvale,  Idaho,  1913. 
Crane  Creek  near  Midvale,  Idaho,  1910- 
Mann  Creek  near  Weiser,  Idaho,  1911-1913. 
Monroe  Creek  (upper  station)  near  Weiser,  Idaho,  1911-12. 
Monroe  Creek  (lower  station)  near  Weiser,  Idaho,  1911-1913. 
Burnt  River,  North  Fork  (head  of  Burnt  River),  near  Audrey,  Oreg.,  1915- 
Bumt  River  near  Hereford,  Oreg.,  1915- 
Bumt  River  near  Bridgeport,  Oreg.,  1915- 

Middle  Fork  of  Burnt  River  near  Audrey,  Oreg.,  1915. 
South  Fork  of  Burnt  River  near  Unity,  Oreg.,  1915- 

Sawmill  Creek  near  Unity,  Oreg.,  1915. 
Camp  Creek  near  Hereford,  Oreg.,  1915. 
Powder  River  at  Salisbury,  Oreg.,  1903-1914. 
Powder  River  at  Baker,  Oreg.,  1913;  1914. 
Powder  River  near  North  Powder,  Oreg.,  1909-1912;  1913- 
Baldock  Slough  at  Baker,  Oreg.,  1913;  1914. 
Old  Settlers  Slough  at  Baker,  Oreg.,  1913;  1914. 
Pine  Creek  near  Baker,  Oreg.,  1913;  1914. 
Goodrich  Creek  near  Baker,  Oreg.,  1913. 

Mill  Creek  near  Baker,  Oreg.,  1913;  1914. 
Lee-Polly  ditch  near  Baker,  Oreg.,  1914. 
Marble  Creek  near  Baker,  Oreg.,  1913;  1914. 
Salmon  Creek  near  Baker,  Oreg.,  1913;  1914. 
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Columbia  River  tributaries — Continued. 
Snake  River  tributaries — Continued. 

Powder  River  tributaries — Continued. 
Willow  Creek  near  Haines,  Oreg.,  1913. 

North  Powder  River  at  Gardner's  ranch,  near  North  Powder,  Oreg.,  1912. 
North  Powder  River  at  North  Powder,  Oreg.,  1912;  1913;  1914. 

Anthony  Creek  near  North  Powder,  Or^.,  1912. 
Wolf  Creek  near  North  Powder,  Oreg.,  1913;  1914. 
Big  Creek  near  Medical  Springs,  Oreg.,  1913;  1914. 
Goose  Creek  near  Keating,  Oreg.,  1913;  1914. 
Eagle  Creek  above  West  Fork,  near  Baker,  Or^.,  1911. 
Eagle  Creek  near  Baker,  Oreg.,  1909-10. 
Eagle  Creek  near  New  Bridge,  Oreg.,  1910-11;  1914. 

West  Fork  of  Eagle  Creek  near  Baker,  Oreg.,  1911. 
Daly  Creek  near  Richland,  Oreg.,  1913. 
Salmon  River  near  Pierson,  Idaho,  1911-1913 
Salmon  River  at  Salmon,  Idaho,  1912- 
Salmon  River  at  Whitebird,  Idaho,  1910- 

Lake  Creek  near  Stanley,  Idaho,  1910-1913. 
Valley  Creek  near  Stanley,  Idaho,  1910-1913. 
Pahsimeroi  River  near  Goldburg,  Idaho,  1910-1913. 
Pfthsimeroi  River  below  the  sinks,  near  Goldburg,  Idaho,  1913. 
Goldburg  Creek  near  Goldburg,  Idaho,  1910;  1913. 
Big  Creek  near  Patterson,  Idaho',  1910-1913. 
Lemhi  River: 

Timber  Creek  near  Leadore,  Idaho,  1912. 

West  Fork  of  Timber  Creek  near  Leadore,  Idaho,  1912. 
Eightmile  Creek  near  Leadore,  Idaho,  1912. 
North  Fork  of  Salmon  River  near  North  Fork,  Idaho,  1912. 
Grande  Ronde  River  at  Hilgard,  Oreg.,  1903-1915. 
Grande  Ronde  River  at  Elgin,  Oreg.,  1903-1912. 
Grande  Ronde  River  at  Zindel,  Wash.,  1904-1912. 

Catherine  Creek  near  Union,  Oreg.,  1906-7;  1911-12;  1915. 

Little  Creek  near  Union,  Or^.,  1915. 
Mill  Creek  near  Sunmierville,  Or^.,  1914-15. 
Wallowa  Lake  (on  Wallowa  River)  near  Joseph,  Oreg.,  1905-6;  1912-1914; 

1915. 
Wallowa  River  at  Joseph,  Orog.,  1903-1914;  1915. 
Wallowa  River  near  Wallowa,  Oreg.,  1903-1907. 
Wallowa  River  at  Minam  (near  Elgin),  Oreg.,  1903-1914. 
Silver  Lako  ditch  near  Joseph,  Oreg.,  1905;  1915. 
Farmers'  and  Citizens'  ditch  near  Joseph,  Oreg.,  1905;  1915. 
Granger  ditch  at  Joseph,  Oreg.,  1905;  1915. 
Big  Bend  ditch  at  Joseph,  Orog.,  1905;  1915. 
Hurricane  Creek  near  Joseph,  Oreg.,  1915. 
Lostine  River  near  Lostine,  Orog.,  1912-1914;  1915. 
Company  ditch  near  Wallowa,  Or^.,  1905. 
Bear  Creek  near  Wallowa,  Oreg.,  1915. 
Minam  River  at  Minam,  Oreg.,  1912-1914. 
Asotin  Creek  near  Shelmans  ranch,  near  Asotin,  Wash.,  1904-1906. 
Asotin  Creek  near  Asotin,  Wash.,  1904-5;  1910;  1911. 
Selway  River  (head  of  Clearwater  River),  near  Lowell,  Idaho,  1911-12. 
Clearwater  River  at  Kamiah,  Idaho,  1910- 


Digitized  by 


Google 


GAGING  STATIONS.  XIX 

Columbia  River  tributariee — Continued. 
Snake  River  tributaries — Continued. 

Clearwater  River  at  Lewiston,  Idaho,  1910-1913. 
Lochsa  River  near  Lowell,  Idaho,  1910-1912. 
South  Fork  of  Clearwater  River  near  Grangeville,  Idaho,  1910- 
South  Fork  of  Clearwater  River  at  Kooskia,  Idaho,  1910-1912. 
Lolo  Creek  near  Greer,  Idaho,  1911-12. 

Tucannon  River  near  Pomeroy,  Warii.,  1913-1916. 

Tucannon  River  near  Starbuck,  Wash.,  1914- 

Palouse  River  near  Potlatch,  Idaho,  1914- 

Pftlouse  River  at  Elberton,  Wash.,  1904-5. 

PitlouBe  River  near  Winona,  Wash.,  1915- 

Pltlouse  River  at  Hooper,  Wash.,  1897- 

Rock  Creek  near  Ewan  (St.  John),  Wash.,  1903-1905;  1914- 
Cow  Creek  near  Keystone,  Wash.,  1904-5. 
Cow  Creek  near  Hooper,  Wash.,  1904. 
Walla  Walla  River  near  Milton,  Oreg.,  1903-1908. 
Waila  Walla  River  at  Whitman,  Wash.,  1897-1899. 

South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.,  1906;  1907- 

South  Fork  of  Walla  Walla  River  near  Milton,  Oreg.  (lower  station),  1903-1906. 

Mill  Creek  near  Walla  Walla,  Wash.,  1913- 
Umatilla  River  at  Gibbon,  Oreg.,  1896-1911. 
Umatilla  River  at  Pendleton,  Oreg.,  1891-2;  1903-1905. 
Umatilla  River  above  Furnish  reservoir,  near  Yoakum,  Oreg.,  1915- 
Umatilla  River  at  Yoakum,  Oreg.,  1903- 
Umatilla  River  near  Umatilla,  Oreg.,  1903- 

North  Fork  of  Umatilla  River  near  Gibbon,  Oreg.,  1912- 

McKay  Creek  near  Pendleton,  Oreg.,  1903-4. 

Farmers'  mill  ditch  at  Pendleton,  Oreg.,  1905, 

Slusher  &  Gould  ditch  near  Nolin,  Oreg.,  1905-6. 

Lisle  &  Crane  ditch  near  Echo,  Oreg.,  1905. 

Charles  Lisle  ditch  at  Echo,  Oreg.,  1905-6. 

Henrietta  mill  ditch  at  Echo,  Oreg.,  1905-6. 

Wilson  &  Co.'s  ditch  at  Echo,  Oreg.,  1905-6. 

Allen  ditch  at  Echo,  Oreg.,  1905-6. 

Western  Land  &  Irrigation  Co.*s  (Hinkle)  ditch  at  Echo,  Oreg.,  1905-6. 

Pioneer  ditch  at  Echo,  Oreg.,  1905-6. 

Maxwell  ditch  at  Echo,  Oreg.,  1905-6. 

Maxwell  Land  &  Irrigation  Co.'s  (Hermiston)  ditch  near  Hermiston,  Oreg., 
1905-6. 

Beitle  ditch  near  Hermiston,  Oreg.,  1905-6. 

Oregon  Land  &  Water  Co.  's  ditch  at  Umatilla,  Oreg.,  1905-6. 

Brownell  ditch  at  Umatilla,  Oreg.,  1905-6. 
Willow  Creek  near  Arlington,  (>eg.,  1905-6. 
Rock  Creek  near  Goldendale,  Wash.,  1911-13. 

Squaw  Creek  near  Goldendale,  Wash.,  1911-13. 
John  Day  River  near  Dayville,  Oreg.,  1908-1914. 
John  Day  River  at  Clamo,  Oreg.,  1914-15 
John  Day  River  at  McDonald,  Oreg.,  1904- 

South  Fork  of  John  Day  River  at  Dayville,  Oreg.,  1908-1914. 
Dayville  ditch  at  Dayville,  Oreg.,  1910-1914. 

Camas  Creek  above  Cable  Creek,  near  Ukiah,  Oreg.,  1914- 

Camas  Creek  below  Cable  Creek,  near  Ukiah,  Oreg.,  1914. 
Cable  Creek  near  Ukiah,  Oreg.,  1914- 

Rock  Creek  at  R>ckcreek,  Oreg.,  1905;  1911. 


Digitized  by 


Google 


XX  SURFACE  WATER  SUPPLY,  1915,  PART  XH. 

Oolumbia  River  tributaries— Continued. 

Deschutes  River  at  Crane  Prairie,  near  Lapine,  Oreg.,  1914- 

Deschutes  River  at  Forest  Service  bridge,  near  Lapine,  Oreg.,  1910;  1912;  1913- 

Deschutes  River  near  Lava,  Or^.,  1905-1907;  1909-1911;  1912;  1913- 

Deschutes  River  at  West's  ranch,  near  Lava,  Oreg.,  1906-1909;  1914. 

Deschutes  River  at  Benham  Falls,  Oreg.,  1909-1914. 

Deschutes  River  at  Lava  Island,  Or^.,  1915- 

Deschutes  River  at  Bend,  Oreg.,  1904- 

Deschutes  River  below  Bend,  Oreg.,  1914- 

Deschutes  River  at  Tumalo  [Laidlaw],  Oreg.,  1909-1912;  1914- 

Deschutes  River  near  Cline  Falls,  Oreg.,  1910-11;  1912-13. 

Deschutes  River  near  Mecca,  Oreg.,  1911- 

Deschutes  River  at  Sherar,  Oreg.,  1912-1914. 

Deschutes  River  at  Moro,  Oreg.,  1897-1899. 

Deschutes  River  at  Moody  (Biggs),  Or^.,  1906- 

Odell  Creek  near  Crescent,  Oreg.,  1911;  1912;  1913;  1914. 

Fall  River  near  Lapine,  Oreg.,  1912. 

East  Fork  at  Crescent,  Or^.,  1904-1908;  1910-11;  1913t14. 

East  Fork  at  Morson's  intake,  near  Lapine,  Oreg.,  1914- 

East  Fork  near  Lapine,  Or^.,  1910-1913. 

East  Fork  at  Allen's  ranch,  near  Lava,  Or^.,  1905-1912;  1913-1915. 

Crescent  Creek  at  outlet  of  Crescent  Lake,  near  Crescent,  Oi^.,  1911; 

1912- 
Crescent  Creek  below  Cold  Creek,  near  Crescent,  Ore^:.,  1912-13. 
Crescent  Creek  near  Crescent,  Oreg.,  1912-13;  1914. 
Big  Marsh  Creek  near  Crescent,  Oreg.,  1912-1914. 
Arnold  canal  near  Bend,  Or^.,  1914- 
Central  Or^on  canal  near  Bend,  Oreg.,  1905- 
Pilot  Butte  canal  near. Bend,  Or^.,  1905- 
North  canal  near  Bend,  Or^.,  1913- 
Swalley  canal  near  Bend,  Oreg.,  1913- 
Tumalo  Creek  near  Tumalo  [Laidlaw],  Oreg.,  1906-1914. 
Tumalo  Creek  near  Bend,  Oreg.,  1906- 

Lewis  Creek  near  Tumalo  [Laidlaw],  Oreg.,  1908-9. 
Wimer  canal  near  Tumalo  [Laidlaw],  Oreg.,  1906-1914.     . 
Columbia  Southern  canal  near  Tumalo  [Laidlaw],  Oreg.,  1906-1914. 
Tumalo  feed  canal  near  Bend,  Oreg.,  1914- 
Squaw  Creek  near  Sisters,  Or^.,  1906- 

McAllister's  ditch  near  Sisters,  Oreg.,  1909-1913. 
Crooked  River  near  Post,  Oreg.,  1908-1911. 

Crooked  River  at  Hoffman's  ranch,  near  Prineville,  Oreg.,  1913-14. 
Crooked  River  near  Prineville,  Oreg.,  1908-1912. 
Crooked  River  at  Prineville,  Oreg.,  1914. 

Prineville  flour  mill  tailrace  at  Prineville,  Or^.,  1914. 
Ochoco  Creek  near  Howard,  Oreg.,  1910-11. 

Ochoco  Creek  at  Elliot's  ranch,  near  Prineville,  Oreg.,  1908-1910;  1914- 
Ochoco  Creek  at  Prineville,  Oreg.,  1912;  1913-1915 
Tableland  ditch  near  Prineville,  Or^.,  1915- 
Elliot  ditch  near  Prineville,  Or^.,  1908-1910;  1914- 
McKay  Creek  near  Prineville,  Oreg.,  1915- 
MetoUus  River  at  Allingham  ranger  station,  near  Sisters,  Oreg.,  1910-1913 

1915. 
Metolius  River  at  Hubbard's  ranch,  near  Grand  view,  Oreg.,  1910-1913. 
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Columbia  River  tributaries— Continued. 

Deschutes  River  tributaries — Contrnued. 

Metolius  River  at  Rigg's  ranch,  near  Sisters,  On^.,  1908-1912. 
Lake  Creek  near  Sisters,  Oreg.,  1911-1913;  1915- 
First  Creek,  near  Sisters,  Oreg.,  1915- 
Jack  Creek  near  Sisters,  Oreg.,  1915- 
Canyon  Creek  near  Sisters,  Or^.,  1915- 
Whitewater  River  near  Grand  view,  Or^.,  1911-1913. 

Shi  tike  Creek  at  Warmspring,  Oreg.,  1911- 

Trout  Creek  near  Antelope,  Oreg.,  1915. 

Trout  Creek  near  Grateway,  Oreg.,  1915. 
Hay  Creek  near  Hay  Creek,  Oreg.,  1915. 

Warm  Springs  River  near  Warmspring,  Oreg,,  1911- 

Mill  Creek  near  Warmspring,  Oreg.,  1915. 

White  River  near  Tygh  Valley,  Or^.,  1911- 

Tygh  Creek  at  Tygh  Valley,  Or^.,  1911-1913. 
Klickitat  River  above  Pearl  Creek,  near  Glen  wood,  Wash.,  1910. 
Klickitat  River  above  Big  Muddy  Creek,  Wash.,  1905. 
Klickitat  River  below  Big  Muddy  Creek,  Wash.,  1005;  1907-8. 
Klickitat  River  at  Camp  Klickitat,  Wash.,  1907-1908. 
Klickitat  River  near  Glenwood,  Wash.,  1909- 
Klickitat  River  below  Glenwood,  Wash.,  1914. 
Klickitat  River  at  Hanson's  cable,  near  Klickitat,  Wadi.,  1908-9. 
Klickitat  River  at  Klickitat  (Wright),  Wash.,  1909-1912. 
Klickitat  River  at  Wols  Ferry,  near  Lyle,  Waah.,  1907-1910. 
Klickitat  River  at  Lyle,  Wash.,  19^?. 

West  Fork  of  Klickitat  River  near  GI«iwood,  Wash.,  1910. 

Big  Muddy  River  above  mouth  of  Cougar  Creek,  near  Wright,  Wash.,  1905; 
1908. 

Little  Klickitat  River  near  Goldendale,  Wash.,  1910-1912. 
Hood  River  at  Dee,  Or^.,  1913- 

Hood  River  at  Winans,  Oreg.,  1905-1907;  1910-1912;  1913. 
Hood  River  at  Tucker  Bridge,  Oreg.,  1897-1899;  1913- 
Hood  River  at  Powerdale,  near  Hood  River,  Oreg.,  1913- 

East  Fork  of  Hood  River  above  intake,  near  Mount  Hood,  Or^.,  1915- 

East  Fork  of  Hood  River  near  Mount  Hood,  Oreg.,  1913-14. 

East  Fork  irrigation  district  canal  near  Mount  Hood,  Oreg.,  1913- 

West  Fork  of  Hood  River  near  Dee,  Oreg.,  1913- 

Pacific  Light  &  Power  Co.  tailrace  near  Hood  River,  Greg.,  1914. 
White  Salmon  River  at  splash  dam  near  Trout  Lake,  Wash.,  1912- 
White  Salmon  River  at  Husum,  Wash.,  1909- 
White  Salmon  River  at  Condit  dam,  near  Underwood,  Wash.,  1912-13. 

Trout  Creek  at  Guler,  Wash.,  1909-1911. 
Little  White  Salmon  River  below  Lava  Creek,  near  Cook,  Wash.,  1903-1906.* 
Little  White  Salmon  River  near  Cooks,  Wash.,  1909. 
Latourell  Creek  at  LatoureU,  Oreg.,  1912-13. 

Sandy  River  above  Salmon  River,  at  Brightwood,  Oreg.,  1910-1914. 
Sandy  River  below  Salmon  River,  near  Brightwood,  Oreg.,  1907-1911. 
Sandy  River  near  Marmot,  Oreg.,  1911- 
Sandy  River  above  Bull  Run  River,  near  BuU  Run,  Oreg.,  191(^1912. 

>  Records  published  in  U.  S.  QeoL  Survey  Water-Supply  Paper  272,  pp.  42&-129. 
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Columbia  River  tributaries — Continued. 

Sandy  River  below  Bull  Run  River,  near  Bull  Run,  Oreg.,  1910-1914. 
Clear  Fork  of  Sandy  River  near  Welches,  Oreg.,  1913;  1914-16. 
Lost  Creek  near  Brightwrxxi,  Oreg.,  1913- 
StiU  Creek  near  Rowe,  Oreg.,  1910-1912, 
Salmon  River  near  Rowe,  Or^.,  1910-1912. 
Salmon  River  at  Welches,  Oreg.,  1913-14. 

Salmon  River  at  Fish  Hatchery,  near  Brightwood,  Oreg.,  1912-13. 
Bull  Run  River  near  Bull  Run,  Or^.,  1895- 

Little  Sandy  River  near  Marmot,  Or^g.,  1913- 
little  Sandy  River  near  Bull  Run,  Or^.,  1911-1913. 
.  Little  Sandy  flume  near  Bull  Run,  Oreg.,  1912-13. 
Willamette  River,  Middle  Fork  (head  of  Willamette  River),  above  Salt  Creek, 

near  Oakridge,  Oreg.,  1913-14. 
Willamette  River,  Middle  Fork,  below  North  Fork,  near  Oakridge,  Or^.,  1911-12. 
Willamette  River,  Middle  Fork,  at  Jasper,  Oreg.,  1905-1912;  1913- 
Willamette  River  at  Springfield,  Or^.,  1911-1913. 
Willamette  River  at  Albany,  Oreg.,  187ft-1880;  1892- 
Willamette  River  at  Salem,  Or^.,  1909- 
Willamette  River  at  Oregon  City,  Or^.,  1909-1912. 
Salt  Creek  near  Oakridge,  Or^.,  1913-14. 
Salmon  Creek  near  Oakridge,  Oreg.,  1913- 
North  Fork  of  Middle  Fork  of  Willamette  River  near  Oakridge  (Haseldell), 

Oreg.,  190^1912;  1913- 
Fall  Creek  near  Fall  Creek,  Oreg.,  1911. 
Coast  Fork  of  Willamette  River  near  Goshen,  Oreg.,  1905-1912. 

Row  River  near  Disston,  Oreg.,*1910-l913. 
McKenzde  River  at  Clear  Lake,  Oreg.,  1912-1915. 
McKenade  River  at  McKenzie  Bridge,  Oreg.,  1910- 
McKenzie  River  at  Martins  Rapids,  Oreg.,  1910-11. 
McKenzie  River  near  Springfield,  Oreg.,  1905-1915. 

Eugene  jwwer  canal  near  Walterville,  Oreg.,  1912-1915. 
North  Santiam  River  near  Hoover,  Oreg.,  1910-13. 
North  Santiam  River  at  Detroit,  Oreg.,  1907-1909. 
North  Santiam  River  at  Niagara,  Oreg.,  1908- 
North  Santiam  River  at  Mehama,  Oreg.,  1905-1907;  1910-1914. 
Santiam  River  at  Jefferson,  Oreg.,  1905-6;  1908- 

Marion  Fork  of  Santiam  River  at  Marion  Lake,  near  Hoover,  Oreg.,  1907; 
1909-1912. 
Puzzle  Creek  near  Detroit  (Hoover),  Oreg.,  1907;  1909. 

North  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  1909-1912. 
South  Fork  of  Puzzle  Creek  near  Hoover,  Oreg.,  1909-1912. 
Pamelia  Creek  near  Detroit,  Oreg.,  1907;  1909;  1913. 
Whitewater  Creek  near  Detroit,  Oreg.,  1907;  1913. 
Breitenbush  Creek  near  Detroit,  Oreg.,  1910-1913. 
South  Santiam  River  near  Cascadia,  (>eg.,  1910-1913. 
South  Santiam  River  near  Foster,  Oreg.,  1911. 
South  Santiam  River  at  Waterloo,  Oreg.,  1905-1907;  1910-11. 
Middle  Santiam  River  near  Foster,  Oreg.,  1911. 
Luckiamute  River  near  Suver,  Oreg.,  1905-1911. 
Yamhill  River,  South  Fork  (head  of  Yamhill  River),  at  Sheridan,  Oreg., 

1900-1913. 
Yamhill  Piver  at  La  Fayette,  Oreg.,  1908-1914. 
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Columbia  River  tributaries — Continued. 

Willamette  River  tributaries — Continued. 

Molalla  River  near  Molalla,  Oreg.,  1905-1909- 

Clackamas  River  near  Cazadero»  Oreg.,  190^ 

Clackamas  River  at  Estacada,  Oreg.,  190^1911. 

Clackamas  River  near  Barton,  Oreg.  (replaced  by  Estacada  station),  190& 
1908. 

Clackamas  River  at  Park  Place,  Oreg.,  1911-12. 

Oak  Grove  Fork  of  Clackamas  River  at  Timothy  Meadows,  near  Cazadero, 

Oreg.,  19ia- 
Oak  Grove  Fork  of  Clackamas  River  at  intake,  near  Cazadero,  Oreg. 
190^ 
Lewis  River  above  Muddy  River  near  Cougar,  Wash.,  1909. 
Lewis  River  near  Cougar,  Wash.,  1909-1912. 
Lewis  River  near  Amboy,  Wash.,  1911- 
Lewis  River  at  Ariel,  Wash.,  1909. 

Muddy  River  at  mouth,  near  Cougar,  Wash.,  1909. 

Pine  Creek  at  mouth,  near  Cougar,  Wash.,  1909. 

Swift  Creek  at  mouth,  near  Cougar,  Wash.,  1909. 
Ealama  River  near  Kalama,  Wash.,  1911-1913. 
Ohanapecoflh  River  near  Lewis,  Wash.,  1907-- 
Cowlitz  River  at  Lewis,  Wash.,  1911- 
Cowlitz  River  at  Mossy  Rock,  Wash.,  1912- 
Cowlita  River  at  Handle,  Wash.,  1910-1912. 
Cowlitz  River  at  Mayfield,  Wash.,  1910-11. 

Clear  Fork  near  Lewis,  Wash.,  1907- 

Coal  Creek  near  Lewis,  Wash.,  1911- 

Lake  Creek  at  outlet  of  Packwood  Lake,  near  Lewis,  Wash.,  1911- 

Lake  Creek  at  mouth,  near  Lewis.  Wash.,  1907- 

Johnson  Creek  below  West  Fork,  near  Lewis,  Wash.,  1911;  1913-14. 

Johnson  Creek  at  mouth,  near  Lewis,  Wash.,  1907-1914. 

Glacier  Creek  near  Lewis,  Wash.,  1911. 

Hagar  Creek  near  Lewis,  Wash.,  1911-12;  1913-14. 

North  Fork  of  Hagar  Creek  near  Lewis,  Wash.,  1911-12;  1913-14. 

Cispus  River  near  Handle,  Wash.,  1910-1912. 

Toutle  River  at  St.  Helen,  Wash.,  1909. 

Toutle  River  near  Castle  Rock,  Wash.,  1909-1912. 

BTBBAMS  BETWEEN  COLUlf  BIA  BIVBB  AND  KLAMATH  BIVBB. 

Rogue  River  near  Prospect,  Oreg.,  1907-1912. 
Rogue  River  below  Prospect,  Oreg.,  1913- 
Rogue  River  near  Trail,  Oreg.,  1910-1913. 
Rogue  River  near  Tolo,  Oreg.,  1905- 
Rogue  River  near  Galice,  Oreg.,  1906. 
Mill  Creek  near  Prospect,  Oreg.,  1910. 
Butte  Creek,  South  Fork  (head  of  Butte  Creek),  at  Butte  Falls,  Oreg.,  1910-11 

1915- 
Little  Butte  Creek,  South  Fork  (head  of  Little  Butte  Creek),  near  Lake  Creek 

Oreg.,  1910-1913. 
Little  Butte  Creek  near  Eagle  Point,  Oreg.,  1907- 

Rogue  River  Valley  canal  at  intake,  near  Lake  Creek,  Oreg.,  1914;  1916- 
Rogue  River  Valley  canal  near  Brownsboro,  Oreg.,  1913;  1915. 
North  Fork  of  Little  Butte  Creek,  near  Lake  Creek,  Oreg.,  1911-1913. 
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Rogue  River  tributaries — Continued. 

Bear  Creek  at  Talent,  Oreg.,  1907-1914. 
Bear  Creek  at  Medford,  Oreg.,  1915- 

Neil  Creek  near  Ashland,  Oreg.,  1913. 

George  Dunn  ditch  near  Ashland,  Oreg.,  1913. 
Ashland  Creek  at  Ashland,  Oreg.,  1913. 
Wagner  Creek  near  Talent,  Oreg.,  1913. 
Evans  Creek  at  Wimer,  Oreg.,  1913. 
Applegate  River  near  Buncom,  Oreg.,  1911-1914. 
Appl^ate  River  at  Murphy,  Oreg.,  1907-1910. 

Cameron  ditch  near  Buncom,  Oreg.,  1911-1914. 

East  Fork  of  Little  Applegate  River  near  Buncom,  Oreg.,  1913. 

Little  Appl^ate  River  near  Ruch,  Oreg.,  1913. 

West  Fork  of  Little  Appl^ate  River  near  Buncom,  Oreg.,  1913. 

Spicer  ditch  near  Buncom,  Oreg.,  1913. 
Thompson  Creek  near  Applegate,  Oreg.,  1913. 
Slate  Creek  at  Wonder,  Oreg.,  1913. 
Grave  Creek  near  Placer,  Oreg.,  1913. 
South  Umpqua  River  (head  of  Umpqua  River)  near  Tiller,  Oreg.,  1910-11. 
South  Umpqua  River  near  Brockway,  Oreg.,  1905-1912. 
Umpqua  River  near  Elkton,  Oreg.,  1905- 
CoTT  Creek  at  Riddle,  Oreg.,  1911-12. 

North  Umpqua  River  at  Tokeetee  Falls,  near  Hoaglin,  Oreg.,  1908-1909;  1914- 
North  Umpqua  River  near  Hoaglin,  Oreg.,  1910-1912;  1914:- 
North  Umpqua  River  near  Oakcreek,  Or€^.,  1905-1908;  1913-1915. 
North  Umpqua  River  at  Winchester,  Oreg.,  1908-1913. 
Calapooya  Creek  near  Sutherlin,  Oreg.,  1912-13. 

Luse  canal  near  Sutherlin,  Oreg.,  1912-13. 
Mill  Creek  near  Ash,  Oreg.,  1907-1912;  1915- 
Siletz  River  at  Siletz,  Oreg.,  1905-1912. 
Wilson  River  near  Tillamook,  Oreg.,  1915- 

North  Fork  of  Wilson  River  near  Tillamook,  Oreg.,  1913-1916. 
Nehalem  River  at  Salmon  berry,  near  Balm,  Oreg.,  1913-14, 
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RBPOBTS  ON  WATER  BBSOX7BCBS  OF  THB  NORTH  PACOIO  SLOPS 

DBAIKAOB  BASINS. 

PXJBLIOATIONS  OF  UKITED  STATES  GEOLOGIGAL  SUBYET. 

WATSR-8T7FPLT  PAPERS. 

WateivBopply  papers  are  distribated  tree  by  the  Geological  Suxrey  as  looig  as  An  asterisk  (*) 

Indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  in  this  way  may,  however, 
be  purchased  (at  price  noted)  from  the  StTTEBiNTENDZNT  of  Documents,  Washington,  D.  C.  Omis- 
sion of  the  price  indicates  that  the  report  is  not  obtainable  from  Government  sources.  Wate^supply 
papers  are  of  octavo  size. 

*4.  A  reconnaifisance  in  southeastem  Washington,  by  I.  G.  Ruasell,  1897.    96  pp.,  7 
pis.    15c. 

Describes  an  area  "borderad  on  the  south  by  Oregon,  oo  the  east  by  Idaho,  oo  the  north 
by  Snake  River,  and  on  the  west  by  the  Columbia,"  and  "briefly  designated  as  lying  south 
of  Snake  River'';  discusses  dimato,  vegetation,  topography  and  dndnage,  geologic  fonnations — 
including  the  river  terraces  and  soils— irrigation,  and  the  artesian  water  supply,  and  gives  an 
outline  of  the  geological  history  of  the  region. 

♦44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.  1901.  100  pp., 
11  pis.    15c. 

Gives  elevations  and  distances  along  Columbia,  Willamette,  Flathead,  and  Snake  rivers. 

♦53.  Geology  and  water  resources  of  Nez  Perce  County,  Idaho,  Part  I,  by  I.  C.  Rus- 
sell.   1901.    85  pp.,  10  pis.    10c. 

♦54.  Geology  and  water  resources  of  Nez  Perce  County,  Idaho,  Part  II,  by  I.  C. 
RusseU.    1901.    55  pp.  (87-141). 

Nos.  53  and  54  relate  to  an  area  ''in  western  Idaho,  bordered  on  the  west  by  porticos  of 
Washington  and  Oregon,"  drained  through  Snake  River  to  the  Columbia;  they  describe  the 
topography,  geology,  and  soils  of  the  region,  discuss  the  relation  of  the  surface  features— pla- 
teaus, canyons,  streams,  etc.— to  the  geology  and  the  climate,  the  source  and  quantity  of  the 
water  supply,  including  springs  and  artesian  wells,  and  refer  briefly  to  the  oocuneuoe  of  build* 
ing  stones,  lignite,  gold,  silver,  and  copper.  They  include  also  a  short  bibliografAy  of  artesian 
waters  and  two  appendixes— one  giving  list  of  elevations,  and  the  other  notes  concerning  Port- 
land cement. 

55.  Geology  and  water  resources  of  a  portion  of  Yakima  County,  Wash.,  by  G.  O. 
Smith.    1901.    68  pp.,  7  pis.    10c. 

Describes  topography,  climate,  soil,  agriculture,  geology,  and  surface  and  ground  waters 
of  an  area  comprising  about  50  square  miles  in  the  vicinity  of  North  Yakima;  discusses  in  some 
detail  the  artesian  basins  and  wells. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    5c. 

*61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

Nos.  57  and  61  contain  information  as  to  depth,  diameter,  yield,  and  bead  of  water  fai  borings 
more  than  400  feet  deep;  under  head  ''Remarks''  gives  infonnatfon  concerning  temperature, 
quality  of  water,  puriK»es  of  boring,  etc.  The  lists  are  arranged  by  States,  and  the  States 
are  arranged  alphabetically.  A  second,  revised,  edition  was  published  in  1906  as  Water-Supply 
Paper  149  (q.  v.).   fie. 
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*78.  Preliminary  report  on  artesian  basins  in  southwestern  Idaho  and  southeastern 
Oregon,  by  I.  C.  Russell.    1903.    53  pp.,  2  pis.    5c. 

Discusses  briefly  the  rocks  and  geologic  stracture  of  a  part  of  the  Snato  River  Plains  in 
Canyon  and  Owyhee  counties,  Idaho,  and  Malheur  and  Uamey  counties,  Oreg.;  describes 
briefly  the  conditions  on  which  artesian  flow  depends,  and  in  some  detail  the  springs  and  driDfed 
wells  hi  the  Lewis,  Otis,  Harney,  and  Whitehorse  artesian  basins;  also  describes  artesian  welb 
fai  alluvial  deposits  and  discusses  the  sise  of  driU  holes,  cashigs,  etc.,  the  preservatioa  of  wvll 
records,  and  the  importance  of  laws  to  control  the  use  of  artesian  waters;  g^vei  list  of  pubUcK- 
tions  bearing  on  artesian  waters. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with  ac- 
companying papers,  compiled  by  F.  H.  Newell,  chief  engineer,  1904.  361 
pp.  25c.  [Inquiries  concerning  this  report  should  be  addressed  to  the  Recla- 
mation Service.]    Contains: 

Investigations  in  Idaho,  by  D.  W.  Ross.  Describes  the  irrigable  lands  in  the  area  drained  by 
Snake  River. 

Investigations  in  Oregon,  by  J.  T.  Whistler.  Mentions  the  UmatOla,  Malheur,  and  Hamey 
projects. 

Work  hi  Washhigton,  by  T.  A.  Noble.    Describes  the  plahis  of  Cobimbia  River. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  G.  Muiphy.  1904.  81 
pp.,  13  pis.    15c. 

Gives  an  account  of  a  flood  (commonly  spoken  of  as  the  "Heppner  disaster")  an  Willow 
Creek,  a  tributary  of  Columbia  River,  in  Morrow  County,  Oreg. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  £.  B.  Goodell.    1904.    120  pp.    [Superseded  by  No.  152,  q.  v.] 

Cites  statutory  restrictions  of  water  pollution  in  Idaho,  Nevada,  Oregon,  Utah,  Wariifngton, 
and  Wyoming. 

111.  Preliminary  report  on  the  underground  waters  of  Washington,  by  Heiuy  Landes. 
1905.    85  pp.,  1  pi.    10c. 

Describes,  by  counties,  the  municipal  water  supplies,  deep  wells,  and  springs  in  the  State, 
giving  also  for  each  county  a  brief  account  of  the  cUmate,  rainfall,  topography,  drainage,  and 
geology. 

118.  Geology  and  water  resources  of  a  ix>rtion  of  east-central  Washington,  by  F.  C. 
Calldns.    1905.    96  pp.,  4  pis.    5c. 

Describes  briefly  the  topography,  geology,  dimate,  vegetation,  gracing,  and  agriculture 
CO  the  Columbia  Plains  and  in  Kittitas  Valley;  discusses  the  streams,  springs,  and  shallow 
and  deep  wells. 

*122.  Relationofthelawtoundergroundwaters,  by  D.W.Johnson.    1905.   55  pp.    5c. 
ates  legislative  acts  relating  to  ground  waters  in  Idaho,  Nevada,  Oregon,  Utah,  Washington^ 
and  Wyoming. 

149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with 
additions,  by  N.  H.  Darton.    1905.    175  pp.    10c. 

Oive^,  by  States  (and  within  the  States  by  counties),  locatkm,  depth,  diameter,  yidd,  height 
of  water,  and  other  available  information,  concerning  wells  400  feet  or  m(»«  in  depth;  includes 
aU  wells  listed  in  Water^upply  Papers  57  and  61;  mentions  also  principal  publications  relating 
to  deep  borhigs. 

152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 

Cites  statutory  restrictions  of  water  pollution  in  Idaho,  Nevada,  Oregon,  Utah,  Washington, 
and  Wyoming. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy 
and  others.    1906.    105  pp.,  4  pis.    15c. 

Gives  estimates  (p.  85)  of  flood  discharge  and  frequency  for  Boise  River  at  Boise  and  Weiser 
Biver  at  Weiser,  Idaho. 
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♦231.  Geology  and  water  resources  of  the  Harney  Basm  r^on,  Oregon,  by  G.  A. 
Waring.    1909.    93  pp.,  5  pis.    25c. 

The  greater  part  of  the  area  covered  by  this  report  is  In  the  Great  Basin,  but  a  small  tract  in 
the  northeastern  corner  is  drained  by  a  number  of  small  streams  that  are  tributary  to  Malheur 
River. 

253.  Water  powers  of  the  Cascade  Range,  Part  I,  Southern  Washington,  by  J.  C. 
Stevens.    1910.    94  pp.,  21  pis.    40c. 

Discusses  conditions  governing  hydraulic  development,  water  laws  of  Washington,  and  varia* 
tions  in  streams;  describes  the  drahiago  basins  of  Klickitat,  White  Salmon,  Little  White  Sal- 
mon, Lewis,  and  Toutle  rivers;  gives  results  of  observations  at  gaging  stations,  and  estimates  of 
average  minimtun  discharge  and  of  the  available  horsepower  at  the  i)ower  sites. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analytical  work,  and  methods  of  analyses;  discusses 
soap-consuming  power  of  waters,  water  softening,  boiler  waters,  and  water  for  iirigation;  gives 
results  of  analyses  of  waters  of  Boise,  Malheur,  Payette,  and  Palouse  rivers,  and  Salmon  Creek 

313.  Water  powers  of  the  Cascade  Range,  Part  II,  Cowlitz,  Nisqually,  Puyallnp, 
White,  Green,  and  Cedar  drainage  basiilB,  by  F.  F.  Henahaw  and  G.  L. 
Parker.    1913.    170  pp.,  16  pis.    55c. 

Describes  the  geologic  features  and  history  of  the  drainage  basins,  topograidiy  and  drainage, 
■oils  and  vegetation,  and  precipitation;  gives  stream-flow  records  and  discusses  water  powers 
storage,  and  power  sites;  discusses  also  natural  resources  and  harbors  of  the  Padflo  coast,  cen- 
tral electric  stations,  and  power  utilisation,  and  gives  commercial  and  residential  rates.  See 
also253. 

316.  Geology  and  water  resources  of  a  portion  of  south-central  Washington,  by  G.  A. 
Waring.    1913.    46  pp.,  1  pi.    5c. 

Describes  settlements,  climate  and  vegetation,  agriculture,  grating,  geographic  provinces, 
relation  of  surface  features  and  structure,  and  geology;  discusses  shallow  and  artesian  waters 
and  irrigation  enterprises  in  Sunnyside  and  Reservation  valleys,  Horse  Heaven  Plateau,  and 
the  Cdtunbia  River  Plains,  and  irrigation  along  lower  Yakima  River;  gives  tabulated  data 
concerning  wells  and  springs. 

339.  Quality  of  the  sur^e  waters  of  Washington,  by  Walton  Van  Winkle.  1914. 
105  pp.,  2  pis.    15c. 

Discusses  briefly  the  natural  and  economic  features  of  the  State,  the  constituents  and  uses  of 
the  natural  waters,  puriflcation  of  water,  methods  of  analysis,  and  industrial  and  geochemical 
interpretation  of  the  results  of  analysis;  describes  the  general  features  of  the  principal  drainage 
basins  and  gives  the  results  of  an  investigation  of  Uie  chaiBcter  of  the  river  waters;  treats 
briefly  of  the  average  chemical  composition  of  river  water,  the  economic  value  of  the  rivers, 
denudation,  and  the  influence  of  natural  features  on  the  character  of  the  waters. 

344.  Deschutes  River,  Oregon,  and  its  utilization,  by  F.  F.  Henahaw,  John  H.  Lewis, 
and  E.  J.  McCaustland.    1914.    200  pp.,  28  pis.    50c. 

Areport,  prepared  in  cooperation  with  the  State  of  Oregon,  containing  the  results  of  meas- 
urements of  stream  flow,  a  discussion  of  the  economic  dis^lbution  of  the  water,  and  chapters 
on  the  quaU  ty  of  the  water,  the  availability  of  the  water  supply,  the  developed  water  powers,  un- 
developed power  sites,  water  rights  and  appropriations,  the  relation  of  the  Federal  Government 
to  the  development  of  water  power,  and  Government  permits  for  power  and  reservoir  sites. 

346.  Profile  surveys  in  the  basin  of  Clark  Fork  of  Columbia  River,  Montana-Idaho- 

Washington,  prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer. 
1914.    6  pp.,  3  pis.  (22  sheets).    50c. 

347.  Profile  sm^eys  in  Snake  River  basin,  Idaho,  prepared  under  the  direction  of 

R.  B.  Marshall,  chief  geographer.    1914.    12  pp.,  3  pis.  (37  sheets).    55c. 
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348.  Profile  surveys  in  Hood  and  Sandy  River  basins,  Or^;on,  jnepared  und^  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1914.    8  pp.,  2  pis.    (6  sheets). 
30c. 

349.  Profile  surveys  in  Willamette  River,  Oregon,  prepared  under  the  direction 

of  R.  B.  Marshall,  chief  geographer.    1914.    8  pp.,  3  pis.  (16  sheets).    30c- 

363.  Quality  of  the  surface  waters  of  Or^^)n,  by  W.  Van  Winkle.    1914.    137  pp., 

2  pis.    20c. 

Describes  the  topograidiy,  drainage,  rocks  and  soils,  climate,  popolatlon,  and  indnstriea  of  tht 
State,  the  constituents  of  natural  waters,  water  for  domestic  and  industrial  uses,  and  porfflca- 
tion  of  water,  methods  of  analysis,  and  interpretation  of  results  of  analysis;  describes  the  genoai 
features  of  the  river  basins  and  the  character  of  the  river  waters;  discusses  the  conditions  influ- 
encing the  quality  of  the  sur&oe  waters,  average  chemical  composition,  geocfaemical  dianeler, 
denudation,  industrial  value,  and  value  for  irrigation. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 

tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 
Contains  analyses  of  Soap  and  Omak  lakes.  Wash.,  and  of  mine  waters  from  Butte,  Mont. 

366.  Profile  surveys  of  Snoqualmie,  Sultan,  and  Skykomish  rivers,  Waahingtcn^ 
prepared  under  the  direction  of  R.  B.  Marshall,  chief  geographer.  1914. 
7  pp.,  3  pis.  (12  sheets).    20c. 

368.  Profile  surveys  in  Wenatchee  River  basin,  Washington,  prepared  under  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1914.    7  pp.,   1  pi.  (8 
sheets).    20c. 

369.  Water  powers  of  the  Cascade  Range,  Part  III,  Yakima  River  basin,  by  6.  L. 

Parker  and  F.  B.  Storey,  1916.    169  pp.,  20  pis  45c. 

Describes  the  geography  of  the  basins,  the  geologio  histoiy,  physiography  and  river  bMory, 
climate,  settlement,  and  development,  population,  and  transportation;  gives  stream-flow  reoods 
and  discusses  natural  conditions  affecting  stream  flow,  storage  reservoirs,  developed  and  un- 
developed power  sites;  treats  also  of  the  industrial  development  of  the  region,  discassin^  irriga- 
tion by  gravity  systems  and  by  pumping,  the  production  of  coal  and  other  minerals,  and  mann- 
facturing;  presents  a  scheme  of  development  and  utilisation  of  stored  water.  The  report  wu 
prepared  under  the  direction  of  the  Washington  State  Board  ot  Geological  Survey,  and  is  based 
on  data  consisting  of  "stream-flow  records,  river  plans  and  profiles,  reservoir  surveys,  and  field 
reconnaissances  of  the  rivers  and  their  various  tributaries,"  obtained  by  the  United  States 
Geological  Survey  and  the  United  States  Reclamation  Service,  supplemented  by  a  large  amount 
of  information  furnished  by  private  parties. 

370.  Surface  water  supply  of  Or^;on,  1878-1910,  by  F.  F.  Henshaw  and  H.  J.  Dean. 

1915.    829  pp.,  1  pi.    46c. 

Describes  briefly  the  natural  features  of  Oregon  and  in  greater  detail  the  general  f^fttom  of 
the  river  basins;  conMsts  principally  of  records  of  stream  flow  that  have  been  care&illy-  studied 
and  recomputed  wban  necessary  to  insure  their  best  possible  interpretation. 

376.  Profile  surveys  in  Chelan  and  Methow  River  basins,  Washington,  prepared  under 

the  direction  of  R.  B.  Marshall,  chief  geographer.    1915.    8  pp.,  5  pis.     15c. 

377.  Profile  surveys  in  Spokane  River  basin,  Washington,  and  John  Day  River  basin, 

Oregon,  prepared  under  the  direction  of  R.  B.  Marshall,  chief  geografdier. 
1915.    7  pp.,  10  pis.    15c. 

378.  Profile  surveys  in  1914  on  Middle  Fork  of  Willamette  River  and  White  River, 

Oregon,  prepared  under  the  direction  of  R.  !B.  Marshall,  chief  geographer. 
1915.    8  pp.,  6  pis.    15c. 

379.  Profile  surveys  in  1914  in  nmp>qua  River  basin,  Oregon,  prepared  under  the 

direction  of  R.  B.  Marshall,  chief  geographer.    1915.    7  pp.,  13  pis.    20c 
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*400.  Contributiona  to  the  hydrology  of  the  United  States,  1916,  Nathan  C.  Grover, 
chief  hydraulic  engineer,  1917.    108  pp.,  7  pla.    15c.    Contains: 
(6)  Artesian  water  (or  irrigation  in  Little  Bitterroot  Valley,  Mont.,  by  O.  E.  Meinzer. 

419.  Profile  surveys  in  1915  in  Skagit  River  basin,  Washington,  prepared  under  the 

direction  of  W.  H.  Herron,  acting  chief  geographer.    1916.    8  pp.,  12  pis. 
15c. 

420.  Profile  surveys  along  Henrys  Fork,  Idaho,  and  Logan  River  and  Blacksmith 

Fork,  Utah,  prepared  under  the  direction  of  W.  H.  Herron,  acting  chief 
geographer.    1916,    8  pp.,  10  pis.    10c. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917,  N.  C.  Grover,  chief 
hydraulic  engineer,  1918.    Contains: 
(0  Oroond  water  in  Qulncy  Valley,  Wash.,  by  A.  T.  Sofawennesen  and  O.  E.  Meinxer. 
BTrZXKTJUIB. 

An  asterisk  (*)  indicates  that  the  Oeotoglcal  Surrey's  stock  of  the  paper  Is  ezluHisted.  Many  of  the  papers 
so  marked  nmy  be  purchased  from  the  SuPKBiNTKNDKMT  OF  I>ocuicxiiT8,WASHDroTON,  B.C.  BuUetins 
are  of  octavo  sixe. 

*199.  Geology  and  water  resources  of  the  Snake  River  Plains  of  Idaho,  by  I.  C.  Russell. 
1902.    192  pp.,  25  pis,    25c. 

Describes  the  topography,  geology,  climate,  vegetation,  fauna,  and  soils  of  an  area  extending 
entirely  across  the  southern  part  of  Idaho;  discusses  streams,  springs,  water  powers,  irrigation 
and  a^culture,  industries,  and  routes  of  transixrtatian  and  highways;  treats  of  the  origin  of 
surface  and  subsurface  waters,  the  requisite  conditions  for  artesian  wells  and  the  quantity  of 
water  available. 

252.  Preliminary  report  on  the  geology  and  water  resources  of  central  Oregon,  by  I. 
C.Russell.    1905.    138  pp.,  24  pis.    15c. 

Describes  a  portion  of  the  extreme  northern  part  of  the  Great  Basin  and  a  part  of  the^drainage 
'  area  of  Deschutes  River  and  its  principal  tributary,  Orooked  River;  gives  an  account  of  the  topog- 
raphy, drainage,  rainfall  and  temperature,  winds,  and  forests;  describes  the  volcanicsedimentary 
rock  formations,  and  discusses  by  counties  the  geology  and  topography,  the  surface  and  ground 
waters;  treats  of  artesian  conditions  in  the  Deschutes  basin  and  makes  suggestions  concerning 
artesian-well  records. 

•264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Bulletins  354  and  998  give  an  account  of  progress  in  the  coUeotion  of  well  records  and  samples, 
and  contain  tabulated  records  of  wells  in  Idaho,  Montana,  Nevada,  Oregon,  Washington,  and 
Wyoming.  No.  298  gives  detailed  records  of  wells  in  Flathead  County,  Ifont.,  and  Benton, 
Jefferson,  and  Walla  Walla  counties.  Wash.  The  wells  of  which  detailed  sections  are  given 
were  selected  because  they  afford  valuable  stratigraphic  information. 

ASVUAJL  REPORTS. 

Eadi  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  separate  fonn. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(*)  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  pur- 
chased from  the  Supxbintxndent  of  Docxtmxnts,  Washinoton,  D.  C. 

•Tenth  Annual  Report  of  the  Director  of  the  United  States  Geological  Survey,  1888- 
89,  J.  W.  Powell,  Director.  1890.  2  parts.  ♦Pt.  II.  Irrigation,  viii, 
123  pp.    35c. 

Makes  a  preliminary  report  on  the  organliatioD  and  proseoutkm  of  the  survey  of  the  arid 
lands  for  purposes  of  irrigation;  includes  an  account  of  the  methods  of  topographic  and  hydraulic 
work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  office  methods,  and 
brief  descriptions  of  the  topography  of  some  of  the  river  basins. 
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Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-90,  J.  W. 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xiv,  396  pp.  30 
pis.  and  maps.    $1.25.    Contains : 

^Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  measuxement,  niik 
fall  and  evaporation,  and  describes  the  more  important  streams. 

♦Engineering,  pp.  111-200.  Peflnes  the  scope  of  the  work  and  gives  an  account  of  the  sorvej 
fai  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande,  California,  Labontan,  Utah,  and 
Snake  River  diviskxis. 

*Topogmphy,  pp.  291-343.  Comprises  reports  of  the  topographic  surveys  in  Califonia, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

♦Irrigation  literature,  pp.  345-388.  Gives  a  list  of  books  and  pamphlets  oo  irrfgatian  and 
allied  subjects,  mainly  contained  in  the  library  of  the  United  States  Gecdogical  Survey. 

Twelfth  Annual  Report  of  the  Director  of  the  United  States  Geological  Survey,  1890- 
91,  J.  W.  Powell,  Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  676 
pp.,  93  pis.    $2.    Contains: 

^Hydrography  of  the  arid  regions,  by  F.  n.  Newell,  pp.  213-3G1,  Pis.  58-106.  PiaoiiSBes 
the  available  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relatiaa  oi  rain- 
fall to  river  flow;  dassifles  the  drainage  basins;  and  describes  the  rivers  of  the  Missouri,  Aikanwi^ 
Rio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basfais,  and  the  principal  streams  of  tba 
Great  Basin  in  Nevada  and  Utah  and  the  Snake  River  basin. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  ♦Pt.  III. 
Irrigation,  xi,  486  pp.,  77  pis.    $1.85.    Contains: 

*Engfaieering  results  of  irrigation  survey,  by  n.  M.  WHsqq,  pp.  861-427,  Pis.  147-182.  De- 
scribes structures  on  the  Pocatello  canal,  Idaho. 

Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95,  Charles 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  pwts.  *Pt, 
II.    Papers  of  an  economic  character,  xix,  598  pp.,  43  pis.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  IT.  Newell,  pp.  457-633,  Pis.  35-39.  Describes 
general  character  of  the  public  lands,  the  lands  disposed  of  (raflroed,  grant,  and  swamp  lands, 
and  private  miscellaneous  entries),  lands  reserved  (Indian,  forest,  and  military  reservatkns), 
the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams,  wells,  and 
reservoirs  as  sources  of  water  supply;  gives  details  for  each  State. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  and  V,  1899.)  6  parts  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V,  Forest  reserves,  xvii, 
400  pp.,  110  pis.    $1.25.    16  maps  in  separate  case,  75c.    Contains: 

♦Priest  River  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  217-252,  Pis.  48-01. 
•Bitterroot  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  253-282,  Pis.  62-73. 
♦Washington  Forest  Reserve,  by  H.  B.  Ayres,  pp.  283-313,  Pis.  76-100. 
♦Eastern  part  of  Washington  Forest  Reserve,  by  M.  W.  Gorman,  pp.  315-3G0,  PL  101. 
♦Forest  conditions  of  northern  Idaho,  by  J.  B.  Leiberg,  pp.  373-386,  Pb.  100-110. 
These  reports  describe  the  topography  and  the  streams  of  the  forost  reserves. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV,  V,  and  VII,  1900.)  7 
parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  ♦Pt.  V,  Forest  re- 
serves, xix,  498  pp.,  159  pis.,  8  maps  in  separate  case.    $2.80.    Contains: 

♦The  Flathead  Forest  Reserve,  by  H.  B.  Ayres,  pp.  245^10,  Pis.  77-113. 
♦Bitterroot  Forest  Reserve,  by  J.  B.  Leiberg,  pp.  317-^09,  Pis.  115-143.   Contains  fariel 
descriptions  of  the  streams  and  litres  in  the  reserves. 

Twenty-first  Annual  Report  of  the  United  States  Geological  Survey,  1899-1900, 
Charles  D.  Walcott,  Director.  1900.  (Pts.  Ill,  IV,  VI,  VI  continued,  and 
VII,  1901.)  7  parts  in  8  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  V, 
Forest  reserves,  711  pp.,  143  pis.,  39  maps  in  separate  case.    $3.85.    Contains: 

♦Bfoont  Rainier  Forest  Reserve,  Washington,  by  F.  O.  Phmmier,  pp.  81-143,  Pis.  33-50. 

♦Olympic  Forest  Reserve,  Washington,  from  field  notes  by  Arthur  DodweU  and  T.  F. 
Rixon,  pp.  145-208,  Pis.  51-70. 

♦Cascade  Range  Fofest  Reserve,  Oregon, from  T.28  8.  to  T.  87  8.,  hidasive,  togetherwitl! 
the  Ashland  Forest  Reserve  and  adjacent  forest  regions  from  T.  28  8.  to  T.  41  8.,  incfauiTe^ 
and  from  R.  2  W.  to  R.  14  E.,  Willamette  meridian,  inclusive,  by  J.  B.  I^eiberg,  pp.  209^108^ 
Pis.  71-84.   Contains  descriptions  of  many  of  the  streams  flowing  through  the  fonst  i 
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OBOLOOIO  FOLIOS. 


Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  boimded  by  certain  meridians  and 
parallels,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
surveyed  and  mapped.^  The  imit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  imderground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  ^e  hills  and 
valle3r8  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal- 
gedogy  map  shows  the  distribution  of  the  various  rocks  at  the  sur&tce.  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  undergroimd.  The 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  conunercially 
valuable.  The  artesian-water  map  shows  the  depth  to  underground- water  horizons. 
Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions  in 
the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest  to 
students  of  geography  and  geology  and  are  valuable  as  guides  in  the  development  and 
utilization  of  mineral  resources. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  nimibers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire 
in  the  Geological  Survey  Building  May  18,  1913,  the  stock  of  geologic  folios 
wa3  more  or  less  damaged  by  fire  and  water,  but  the  folios  are  usable  and  are 
sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale  orders. 
This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints),  also  the 
library  edition  of  folio  186.  The  library  edition  of  folios  186, 187,  and  higher  numbers 
sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an  imusually  large 
amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio  185  and  high^ 
numbers  sells  for  50  cents  a  copy  except  folio  193,  which  sells  for  75  cents  a  copy.  If 
34  folios  selling  at  25  cents  each  (or  their  equivalent  in  higher-priced  folios)  are  ordered 
at  one  time  a  discoimt  of  40  per  cent  is  allowed;  $5.10  is  the  minimum  amount  ac- 
cepted at  this  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folios 
in  the  following  list  contain  abo  brief  discussions  of  the  underground  waters  in  connec- 
tion with  the  economic  resources  of  the  areas  and  more  or  less  information  concerning 
the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

*45.  Boise,  Idaho. 

Describes  geography  and  geology,  cold  springs  and  cold  artesian  waters,  and  hot  springs  and 
hot  artesian  waters. 

103.  Nampa,  Idaho-Oregon.    5c. 

Describes  the  relief,  drainage,  climate,  and  vegetation  of  the  area;  discusses  the  geolosio  history 
and  geologic  formations,  and,  under  "Economic  geology,"  the  surface  waters  available  for  irri- 
gation, the  springs  and  shallow  wells,  and  the  artesian  wells;  indicates  areas  of  possible  artesian 
flow. 

1  Index  maps  showing  areas  In  the  North  Pacific  slope  basins  covered  by  topographic  maps  and  by 
geolo^c  folios  will  be  mailed  on  receipt  of  request  addMssed  to  the  Director,  U.  8.  Geological  Survey, 
Washtagton,  D.  C. 
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104.  Silver  City,  Idaho.    5c. 

Describes  the  relief,  diBlnage,  dlmate,  vegetation,  and  eoltare  of  the  Silver  City  qiiadwjigif; 
diacnaies  the  geologic  history  and  th«  geologic  formations,  and,  imder  ''Economio  fieology," 
the  surfEMse  waters  available  for  irrigation  or  water-power  development,  waxm  springs,  and  arte- 
sian wells;  notes  possible  chances  for  artedan  waters;  gives  reooidB  of  wells  near  Enterprin  and 
Oufliey;  see  also  Water-Supply  Paper  78. 

*139.  Snoqualmie,  Washington. 

Describes  the  relief  and  drainage  of  an  area  inrJndlng  portions  of  Elttitas,  TaUma,  Ffene, 
and  King  counties;  the  statigraphic,  structural,  and  historical  geology,  and,  under  "EooDaDie 
geology,"  includes  a  brief  paragraph  on  the  utilisation  of  th«  water  supply. 

MISCELLANEOUS  REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  country.  Notable  among  those  pertmn- 
ing  to  the  northern  Pacific  coast  drainage  basms  are  the  reports  of 
the  commissioner  of  conservation  of  the  State  of  Montana;  the  State 
land  commission;  the  State  engineer  of  Idaho;  the  Bureau  of  Indus- 
try, Agriculture,  and  Irrigation  of  Nevada;  the  State  engineers  of 
Nevada,  Oregon,  Utah,  and  Washington;  the  annual  reports  of  the 
United  States  Reclamation  Service;  and  the  reports  of  the  Chief 
of  Engineers,  U.  S.  Army.  The  following  reports  deserve  special 
mention: 

The  Oregon  system  of  water  titles,  hy  John  H.  Lewis:  Oregon  State  Engineer 
BuU.  2, 1912. 

State  and  National  water  laws,  with  a  detailed  statement  of  the  Oregon  system 
of  water  titles,  hy  John  H.  Lewis,  with  a  discussion  hy  Clarence  T.  Johnston  and 
L.  J.  Le  Conte:  Am.  Soc.  Civil  Eng.  Trans.,  vol.  76,  pp.  637-758, 1913. 

Report  of  the  commission  on  conservation  [State  of  Montana]  on  hills  relating 
to  puhlic  lands,  water  rights,  and  the  protection  and  preservation  of  the  farests: 
Helena,  1911;  also  report  of  the  governor  of  the  State  of  Montana  on  the  same  suhject. 

How  to  appropriate  the  public  waters  of  the  State  of  Nevada,  compiled  by  W.  M. 
Kearney,  State  engineer,  1911. 

Requirements  and  regulations,  including  suggestions  and  instructions  in  relation 
to  the  appropriation,  use,  and  measurement  of  water  in  the  State  of  Nevada:  State 
engineer  of  Nevada,  1912. 

Irrigation  pumping  in  Nevada,  etc.,  by  Charles  Norcross:  Nevada  Bur.  of  Indus- 
try, Agr.,  and  Irr.  BuU.  8,  1913. 

The  water  resources  of  Washington:  Potable  and  mineral  water,  by  H.  G.  Byers; 
artesian  water,  by  C.  A.  Ruddy;  water  power,  by  R.  E.  Heine:  Washington  Geol. 
Survey  Ann.  Rept.  for  1901,  vol.  1,  pt.  5,  1902. 

Preliminary  report  on  the  Quincy  Valley  irrigation  project,  by  Henry  Lande* 
and  others:  Washington  Geol.  Survey  Bull.  14, 1912. 

Biennial  Report  of  the  State  Commissioner  of  Arid  Lands  [Washington],  1895-96 
and  1897-98. 

The  irrigated  lands  of  the  State  of  Washington,  by  George  M.  Allen,  deputy  com- 
missioner: State  Bureau  of  Statistics  and  Inmiigration,  1910. 

Irrigation  laws  of  the  State  of  Wyoming,  prepared  for  publication  in  the  office  ol 
the  State  engineer,  1909. 
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DTTEBEST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologio  investi- 
gations:   

WATSB-SUPPLY  PAPERS. 

♦1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    56  pp.,  9  pis. 

Describes  pumps  and  motive  powers,  windmills,  water  wheels,  and  various  kinds  of  engines; 
also  storage  reservoirs  to  retain  pumi>ed  Vater  until  needed  for  irrigation. 

♦3.  Sewage  irrigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pis.    (See  Water-Supply 
Paper  22.)    10c. 

Discusses  methods  of  sewage  disposal  by  intermittent  filtration  and  by  irrigation;  describes 
utilization  of  sewage  in  Germany,  England,  and  France,  and  sewage  purfflcation  in  the  United 
States. 

♦8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  summer  ot  1886  in  the  vicinity  of 
Garden,  Kans.;  describes  instruments  and  methods  and  draws  conclusions. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  0.  P.  Hood, 
1898.    91pp.,  1  pi. 

Discusses  efficiency  of  ptmips  and  water  lifts  of  various  types. 

*20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  ci  wind  wheels,  compares  wheels  of  several  types,  and 
discusses  results. 

♦22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sumd  of  Water-Supply  Paper  3;  discusses  pollution  of  certain  streams,  experi- 
ments on  purification  of  factory  wastes  in  Massachusetts,  value  of  commercial  fertllUers,  and 
describes  American  sewage-disposal  plants  by  States;  contains  bibliography  of  publications 
relating  to  sewage  utilixation  and  disposaL 

♦41.  The  windmill,  its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Murphy.    1901. 
72  pp.,  14  pis.     5c. 

♦42.  The  windmill,  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy.    1901. 
75  pp.  (73-147),  2  pis.,  (15-16).     10c. 

Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  wlndmilb  of  various  types 

♦43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.    15c. 

♦56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901-2.    See  also  Nos.  04, 04,  and  05. 

♦64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.   .99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow  and  compares  results  obtained  with  the  different  instruments  and  methods;  describes 
also  exi)6riments  and  results  at  the  Cornell  University  hydraolio  laboratory.  A  second, 
enlarged,  edition  published  as  Water-Supply  Paper  86. 

xxxm 


Digitized  by 


Google 


XXXIV  SURFACE  WATER  SUPPLY,  1915,  PART  XH. 

*67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.  1902.  106  pp.,  8  pis. 
15c. 

Diacosses  origin,  depth,  and  amount  of  ground  waters;  permeability  oC  rocks  and  poroaitj 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  water;  surface  and  deep  eone*  of  flow, 
and  recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and 
position  of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  weD;  deacrfbes 
artesian  wells  at  Savannah,  Ga. 

72.  Sewage  poUution  in  the  metropolitan  area  near  New  York  City  and  its  effect  on 
inland  water  resources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pis.    10c. 
Defines '' normal"  and  "polluted'' waters  and  discusses  the  damage  resulting  tram  poDotioa. 

♦80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rainfall, 
run-off,  and  evaporation  formulas;  discusses  effects  of  forests  oo  rainfall  and  run-off. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pb. 
25c. 

First  edition  was  published  in  Part  11  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.  25c.  [Requests  for  this  paper  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains,  in  addition  to  an  account  of  the  organization  of  the  hydrogn^hie  [water-resonroes] 
branch  of  the  United  States  Geological  Survey  and  the  reports  of  the  conference,  the  foUowing 
papers  of  more  or  less  general  interest: 

Limits  of  an  irrigation  project,  by  J>.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wisner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippinoott. 

The  use  of  alkaUne  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  hy 
E.  C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 
Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream  flow  by  current 
meters.    See  also  No.  06. 

♦95.  Accuracy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 
1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  different  instruments  and  methods.    See  also  No.  04. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  Um 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicated  by 
its  title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  S.  Slichter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  S.  Slichter. 

Approximate  methods  ol  measuring  the  yield  of  flowing  woUs,  by  Charles  S.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  vertical  well  casings,  tron 
notes  furnished  by  A.  N.  Talbot. 

Experiments  relating  to  problems  of  well  contamination  at  Quitman,  Ga.,  by  S.  W.  McC^IB^ 
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lis.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  diacasses  the  pollutioo  of  streams  by  sewage  azid  by  trade  wastes,  describes 
the  manufacture  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  the 
waste.  The  second  piqper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region 
about  MarioD,  Ind.,  the  oontaminatioo  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  pis.    25c. 

Contains  report  on  "Occurrence  of  underground  waters,"  by  M.  L.  Fuller,  discussing  sources 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
formations,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  conditions  of  artesian 
flows,  and  general  ocnditioDs  affecting  ground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  rejwrts  of  the  United  States  Geological. 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    253  pp.    15c. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 

*122.  Relationofthelawtoundergroundwaters,  by  D.W.Johnson.  1905.  55  pp.  5c 
Deflnes  and  classifies  underground  waters,  gives  common-law  rules  relating  to  their  use,  and 
cites  State  legislative  acts  alTectlng  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  0.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in  Rio 
Hondo,  San  Gabriel,  and  Mohave  River  valleys,  Cal.,  and  on  Long  Island,  N.  Y.,  gives  results 
of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  construction. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61pp.,  4  pis.   6c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 
geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  geoieral  interest  as  follows: 

Drainage  of  ponds  into  drUled  wells,  by  Robert  E.  Horton..  Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 

Construction  of  so-called  fountain  and  geyaet  springs,  by  Uyraa  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15  c.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
U.  S.  Reclamation  Service.] 

Contains  brief  account  of  the  organization  of  the  hydrographic  [water-resources]  branch  and 
the  Reclamation  Service,  reports  of  conferences  and  committees,  circulars  of  instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  below 
(scope  indicated  by  title)  are  of  more  or  less  general  interest: 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Collection  of  stream-gaging  data,  by  N.  C.  Orover. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  concerning  basins  of  streams  gaged  by  R.  E.  Horton 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leighton. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  H.  Means. 
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Co8t  of  stream-gBging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Mnrpfay. 

Silting  of  reeervoixs,  by  W.  M.  Reed. 

Farm-unit  clasBiflcation,  by  D.  W.  Rosa. 

Cost  of  power  for  pumphig  irrigating  water,  by  H.  A.  Stom. 

Records  of  flow  at  oorrent-meter  gaging  staUons  daring  tbe  froMn  aeason,  by  F.  H. 

147.  Deetnictive  floods  in  the  United  States  in  1904,  by  E.  G.  Muiphy  and  oUieiB. 
1905.    206  pp.,  18  pis.    15c. 

Cootains  a  brief  account  of  *' A  method  of  oompotlng  croes-seotiQn  area  of  waterways,'' IndDd- 
ing  formulas  for  maximum  discharge  and  area  of  cross  section. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Hoiton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  color,  fran, 
chlorides,  and  hardness  in  connectian  with  the  studies  of  the  quality  of  water  in  various  parts 
of  the  United  States. 

152.  A  review  of  the  laws  forbidding  i>ollution  of  inland  waters  in  the  United  States 

(second  edition),  by  E.  B.  Croodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  weUs,  with  special  reference  to  Long  IsLand, 
N.  Y.,  by  A.  C.  Veatch.    1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuation  changes  due  to  ralnfiAn  and  evaporation,  barometrfe 
changes,  temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  <dianges,  effects  of 
settlement,  irrigation,  dams,  underground-water  developments,  and  to  indeterminate  < 


*160.  Undeiground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.  1906.  104 
pp.,  1  pi. 

Gives  account  of  work  in  1905;  lists  publicatioas  relating  to  ground  waters,  and  oontainsthe 
following  brief  reports  of  general  interest: 

Significance  of  the  term  ''artesian,*'  by  Myron  L.  Fuller. 
*    Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 

Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 

Use  of  fluorescein  in  the  study  of  underground  waters,  by  R.  B.  Dole. 

Problems  of  water  contamination,  by  laaiah  Bowman. 

Instances  of  imi)rovement  of  water  in  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  G.  Muiphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  Bibliographic  review  and  index  of  undeiground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
^Boope  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation;  treatment  of  slop;  sources,  character,  and  effects  of  efBucnts  on 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  *iigpn»^ 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pis.    20c. 
Scope  indicated  by  title. 
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•185.  InveetigationB  on  the  purification  of  Boston  sewage,  by  C.-E.  A,  Winslow  and 
E.B.  Phelps.    1906.    163  pp.    25c. 

Discusaes  oomposition,  disposal,  puiiflcation,  and  treatment  of  sewages  and  tendencies  in 
sewage-disposal  practioe  in  England,  Germany,  and  the  United  States;  describes  character 
of  crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  puri- 
flcatioii  in  intennittent  sand  flltration  and  ooarse  material;  gives  bibliography. 

*186.  Stream  poUution  by  add-iron  wastes,  a  report  based  on  investigations  made 
at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  poUution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  resulting  litigation;  dis- 
cusses effect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copperas  ihmi  acid- 
iran  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  Indicated  by  title. 

*189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  studies  of  amount 
and  diaracter  of  water  used,  raw  material  and  finished  product,  and  medianical  flltration. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v,  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.  1907.  369  pp., 
2  pis. 

Scope  indicated  by  ampUflcstion  of  title. 

*200.  Weir  experiments,  coefficients,  and  formulas  (revision  of  paper  No.  150),  by 
R.  E.  Horton.    1907.    195  pp.,  38  pis.    35c. 
Scope  indicated  by  title. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelps.    1909.    37  pp.,  1  pi.    10c. 

Describes  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
ing to  suggesti<ms  as  to  methods  of  preventing  stream  pollution. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putresdbility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.  1909.  91 
pp.,  1  pi.    15c. 

Soope  indicated  by  title. 

*234.  Papers  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Omtains  the  following  papers,  whose  soope  is  indicated  by  their  titles:  Distribution  of  rainfall 
by  Henry  Gannett;  Floods,  by  M.  O.  Leighton;  Developed  water  powers,  compiled  under  the 
direction  of  W.  M.  Steuart,  with  discussion  by  M.  O.  Leighton;  Undeveloped  water  powers,  by 
IC.  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Mendenhall; 
Denudation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas,  by  H.  N.  Parker. 

*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  bleaching 
cotton  piece  goods,  and  manuCaoture  of  oleomargarine,  fertiliser,  and  glue. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  ttie  one  himdredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 
Describes  collection  of  samples,  methods  of  examination,  preparation  of  solutions,  accuracy 
of  estimates,  and  expression  of  analytical  results. 
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238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  "Ren^ 
Tavemier  and  M.  O.  Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  irrigation,  Frendi,  Italian,  and  Swiss  legislatiaD  relatHv  to 
the  development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work 
of  Inireau  of  hydraulics  and  agricultural  improvements  of  the  French  department  of  agEfcaltiBB, 
and  gives  r^sum^  of  Federal  and  State  water-power  legislation  in  the  United  States 

*255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pla.     15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  dlflerent 

materials;  springs  and  their  protection;  open  or  dug  and  deep  wells,  tbdr  location,  yield, 

relative  cost,  protection,  and  safety;  advantages  and  disadvantages  of  dstams  and  ootnWnation 

wells  and  cisterns. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall;  water-bearing  rocks;  amount  d 
ground  water;  artesian  conditions;  oil  and  gas  bearing  formations;  gives  history  o(  well  drilling 
In  Asia,  Europe,  and  the  United  States;  describes  in  detail  the  various  methods  and  the  machin- 
ery used;  discusses  loss  of  tools  and  geologic  diHlcuIties,  contamination  of  well  waters  and 
methods  of  prevention,  tests  of  capacity  and  measurement  of  depth,  and  costs  of  sinking  wells. 

*258.  Underground-water  papers,  1910,  by  M.  L.  Puller,  F.  G.  Clapp,  G.  C.  MatBon, 
Samuel  Sanford,  and  II.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  Indicated  by  titles)  of  general  Interest: 
Dramage  by  wells,  by  M.  L.  Fuller. 
FrecEing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
Pollution  of  imderground  waters  in  limestone,  by  G.  C.  ICatson. 
Protection  of  shallow  wells  in  sandy  deposits,  by  H.  L.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller.  # 

*315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp.,  8 
pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  pubUo  supplies,  devtelopmAnt  of  waterworks 
systems  In  the  United  States,  water  consumption,  and  tjrphoid  fever;  describes  methods  of 
nitration  and  sterilization  of  water  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March- April,  1913  (including  comparisons  with  some 
earlierflood8),byA.H.Horton  and  H.J.  Jackson,  1913.   96  pp.,  22  pis.   20c. 
Although  relating  specifically  to  floods  in  the  Ohio  Valley,  this  report  discuases  also  the 
causes  of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7 
pis.    15c. 

Disoosses  methods  of  measuring  the  winter  flow  of  streams. 

*345.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover.  chief 
hydraulic  engineer.     1915.    225  pp.,  17  pis.    30c.    Contains: 

(e)  A  method  of  determining  the  daily  discharge  of  rivers  of  variable  aloipe,  by  M.  R.  HaO, 
W.  £.  Hall,  and  C.  H.  Pierce,  pp.  53-65. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulatedbyF.  W.Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  In  various  parts  of  the 
United  States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs 
In  Montana,  brines  from  Death  Valley,  water  from  the  Qulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  Utah,  Nevada  and 
Arlsona,  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gaj 
shelters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 
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*375.  Contributions  to  the  hydrology  of  the  United  States,  1915;  N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c.    Contains: 

(e)  The  relation  of  stream  gaging  to  the  science  of  hydranlics,  by  G.  H.  Pleroe  and  R.  W. 
Davenport,  pp.  77-84. 

(e)  A  method  of  correcting  river  discharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  117-130, 

(f)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
C.  H.  Pierce,  pp.  131-139. 

Three  papers  presented  at  the  conference  of  engineers  of  the  water-resources  brandi  In 
December,  1914. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Grover,  chief 
hydraulic  engineer.    108  pp.,  7  pis.    Contains: 

(a)  The  people's  interest  in  water-power  resources,  by  G.  O.  Smith,  pp.  1-^. 

(c)  The  measurement  of  sOt-laden  streams,  by  R.  C.  Pierce,  pp.  39-51. 

(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Iloyt,  pp.  53-^. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.    1917.    59  pp.      10c. 

A  brief  paper  published  "merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con- 
tinually being  received  from  all  parts  of  the  country"  as  to  thtf  efficacy  of  the  divining  rod  for 
locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917,  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 
*(c)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.    1917. 

AirarUAL  BBPOKTS. 

•Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

*The  requisite  and  qualifying  ccnditions  of  artesian  wells,  by  T.  C.  Chamberlin,  pp.  125-173, 
pi.  21.    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.    1891.    2  parts.    Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.    |2. 
Contains: 
*Irrigatlan  in  India,  by  H.  M.  Wilson,  pp.  363-561,  pis.  107  to  146.  See  Wate^Supply  Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
PoweU,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  ♦Pt.  Ill,  Irriga- 
tion, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

^American  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-349,  pis.  Ill  to  146.  Discusses 
the  economical  aspects  of  irrigation,  alkaline  drainage,  sUt,  and  sedimentation;  gives  brief 
histOTy  of  legislation;  describes  perennial  canals  in  Idaho,  Califomia,  Wyoming,  and  Arizona; 
discusses  water  storage  at  reservoirs  of  the  Califomia  and  other  projects,  subsurface  sources  of 
supply,  pumping,  and  subirrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  *Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*The  potable  waters  of  eastern  United  States,  by  W  J  McQee,  pp.  1-47.  Discusses  cistern 
water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

*Natural  mineral  waters  of  the  United  States,  by  A.  C.  Pealc,  pp.  49-88,  pis.  3  and  4.  Dis. 
cusses  the  origin  and  flow  of  mineral  springs,  the  source  of  mhieralization,  thermal  springs,  the 
chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilization 
of  mineral  waters;  gives  a  list  of  American  mineral-sprfaig  resorts;  contains  also  some  analyses. 
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Nineteenth  Annual  Report  of  the  United  States  Geologpical  Survey,  1S97-98,  Chailea 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vola. 
and  separate  case  for  maps  with  Pt.  V.  *Pt.  II,  Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.    Contains: 

*Priiicfplesfind  ocnditioiis  of  the  movements  of  groand  water,  bj  F.  H.  King,  h>.  8^2H,  pis. 
6  to  16.  Discusses  the  amount  of  waten8taradin8and8tooe,in8oa,aiidinothflriod3,aiid the 
depth  to  which  ground  water  penetrates;  gnvitatiooal,  thennal,  and  capillary  movements  of 
ground  waters,  and  the  coofiguratkn  of  the  ground-water  surfooe;  gives  the  results  of  experi> 
mental  Investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  throu^ 
sand,  sandstones,  and  sflts;  discusses  results  obtained  by  other  investigators,  and  summarises 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of 
^  riven,  rate  of  flltntion  through  soil,  interferenoe  of  weDs,  etc. 

*Theocetical  investigation  of  the  motion  of  ground  waters,  by  C.  8.  Bliohter,  pp.  29S-3&4,  pL 
17.    Scope  indicated  by  UUe. 

PROFESSIOFAL  PAPBB8. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  r^on  and  the  Mononga- 
hela  basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    35c. 

Describes  the  topography,  geology,  drainage,  forests,  dimate,  and  population,  and  tiansporta> 
tion  facilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power  develop- 
ment to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  detaOs 
of  conditions  in  Holston,  Nolichucky,  French  Broad,  Little  Tennessee,  and  Hiwassee  River 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system,  Chatta- 
hoochee, Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monoogaheia  rivers. 

86.  The  transportation  of  debris  by  running  water,  by  G.  K.  Gilbert,  based  on  exp^- 
ments  made  with  the  assistance  of  E.  0.  Murphy.    1914.    263  pp.,  3  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  speeially  equipped  laboratory  at 
Berkeley,  Cal.,  and  was  undertaken  for  the  purpose  of  learning  "  the  laws  which  control  the  move- 
ment of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  the  stream 
slope  and  discharge  and  to  the  degree  of  comminution  of  the  dAris." 

105.  HydrauUc-mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp.,  34 
pis.    1917.    50c. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Survey  in 
response  to  a  memorial  from  the  California  Miners' Association  asking  that  a  particular  study  be 
made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  from  torrential 
streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject,! 
the  phjrsical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  similar  e 
which  certain  other  industries  induce  throu^^  stimulation  of  the  erosion  of  the  800,  and  the  influ- 
ence of  the  restriction  of  the  area  of  inundation  by  the  construction  of  levees.  Suggests  coopers 
tion  by  sevenkl  interests  for  the  oontird  of  the  streams  now  carrying  heavy  loads  of  ddbris. 

BTJIXBTUIM. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  far  as 
available. 

*319.  Summary  of  the  controlling  ^tors  of  artesian  flows,  by  Myron  L.  Fuller. 
1908.    44  pp.,  7  pis.     10c. 

Describes  underground  reservoirs,  the  sources  of  ground  waters,  the  confining  aeents,  the 
primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  facton  d 
artesian  flow,  and  tjrpioal  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  diaracter  of  water  and  the  proper- 
ties of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  diroetly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations,  sflica  in 
river  water,  and  the  diaracter  of  the  water  of  the  Itississippiand  the  Great  Lakat  and  St.  Lstw- 
riooe  River  as  indicated  by  chemtoal  analyses. 
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INDEX  BY  AREAS  AND  SUBJECTS. 

[A— Annual  Reports;  M— Monograph;  B— Bulletin;  P— Professional  Paper;  W— Water-Supply  Papoi; 

OF- Geologic  folio.] 

Artesian  waters:  Essential  conditions A  5;  B  319;  W 67, 114 

BibUographies  » W  119, 120, 163 

Chemical  analyses:  ^  Methods  and  interpretation W  151,  236,  259,  274,  364;  B  479 

Conservation W234,  400a 

Conversion  Tables W  425c 

Debris  reports P  86, 105 

Den  udation P72 

Divining  rod W416 

Engineering  methods P86;W1,  3, 8, 

20, 41, 42, 43,  56,  64,  94, 95, 110,  143,  150,  180, 187 
200, 267, 337, 345e,  375c,  375«,  375/  400c,400rf,  425c 

Floods W  96, 147, 162,  334 

Idaho:  Profile  surveys W  44,  346,  347,  420 

Quality  of  waters , W274 

Surface  waters A  12  ii,  13  iii,  19  v;  B  199;  W  53,  54,  93,  162;  G  F  103 

Underground  waters B  199,  298;  W  53,  54,  78;  GF  45, 103, 104 

India:  Irrigation A  12  ii;  W  87 

Ice  measurements W 187, 337 

Irrigation,  general AlOii,  llii,  12ii,-13iii,  16ii;W20,  22,41,  42,  87 

Legal  aspects:  Surface  waters W 103, 152,  238 

Underground  waters ^ W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Lists B32;W114 

Montana:  Profile  surveys W  44,  346 

Quality  of  Waters 364 

Surface  waters A  19  v,  20  v 

Underground  waters B  298 

Motions  of  ground  waters A  19  ii;  B  319;  W  67, 110, 140 

Nevada:  Underground  waters B  298 

Oregon:  Profile  surveys W44,  348,  349,  377,  378,  379 

Quality  of  waters W  274,  363 

Surface  waters A  21  v;  W  93,  96,  344,  363,  370 

Underground  waters B  252,  298;  W  78;  G  F  103 

Pollution:  By  industrial  wastes W  179, 186,  189, 226, 235 

By  sewage W  72,  194 

Laws  forbidding W  103,  152 

Indices  of W  160 

River  profiles.    See  names  of  S  tates . 

Sanitation;  quality  of  waters;  jwllution;  sewage  irrigation W  3,  22, 

72, 103, 110, 113, 114, 145, 152, 160, 179, 185, 
186, 189, 194, 226,  229,  235,  236,  255, 258,  315 

1  Uanj  of  the  reports  contain  brief  subject  bibliographies.    See  abstracts. 

I  Many  analyses  of  river  ySpring,  and  well  waters  are  scattered  through  publications,  as  noted  In  abstracts. 
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Sewage  disposal  and  purification W3,  22,  72, 113,185,194,229 

Undeigroimd  waters:  Legalaspects W  122 

Methods  of  utilization W  114,  255,  257 

PoUution WHO,  145, 160, 258 

Washington:  Profile  surveys W  44,  346,  366,  368,  369,  376, 377, 419 

Quality  of  waters Will,  339, 364 

Surface  waters..  A  19  v,  21  v;  W  55, 93,  111,  118, 253, 313, 339, 369;  G  F 139 

Underground  waters B  298;  W  4,  55,  111,  118,  316,  425<;  G  F  139 

Windmill  papers W 1, 8,  20, 41, 42 

Wyoming:  Underground  waters B  298 
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Page. 

Agency  Creek,  Mont x 

Ahtanum  Creek,  Wash xn,xin 

Ahtaniim  Creek,  North  Fork,  Wash  xh 

AhtaniiTn  Creek,  South  Fork,  Wash  xm 

Alkali  Creek,  Idaho xy 

Allen  ditch,  Or^ xix 

American  Biver,  Wash xn 

Antelope  Creek,  Idaho xiv 

Anthony  Creek,  Oreg xvra 

Applegate  Biver,  Or^ xxiv 

Applegate  Biver,  Little,  Oreg xxiv 

Applegate    Biver,     Little,     East 

Fork,  Oreg xxiv 

Applegate    Biver,    Little,    West 

Fork,  Oreg xxiv 

Arnold  canal,  Oreg xx 

Ashland  Creek,  Or^ xxnr 

Asotin  Creek,  Wash xvm 

Baker  Lake,  Wash vm 

Baker  Biver,  Wash vm 

Baldock  Slough,  Oreg xvu 

Bear  Creek  (tributary  to  Bogue 

Biver),  Oreg xxiv 

Bear  Creek  (tributary  to  Wallowa 

Biver)  Oreg xvm 

Beitle ditch,  Oreg xix 

Bennett  Creek,  Idaho xv 

Big  Bend  ditch,  Oreg xvm 

Big  Blackfoot  Biver,  Mont ix 

Big  Cottonwood  Creek,  Idaho .  xv 

Big  Creek  (tributary  to  Pahsiineroi 

Biver),  Idaho xvm 

Big  Creek  (tributary  to  Powder 

Biver),  Oreg xvm 

Big  Creek  (tributary  to  Yakima 

Biver),  Wash xn 

Big  Knife  Creek,  Mont x 

Big  Lost  Biver,  Idaho xiv 

Big  Marsh  Creek,  Or^ xx 

Big  Muddy  Biver,  Wash xxi 

Big  Wood  Biver,  Idaho xv 

Big  Wood  Slough,  Idaho xv 

Birch  Creek  (tributary  to  Big  Lost 

Biver),  Idaho xiv 

Birch  Creek  (tributary  to  Goose 

Creek),  Idaho xrv 


Page. 
Birch  Creek  (tributary  to  Portneuf 

Biver),  Idaho xiv 

Bird's  Nest  ditch,  Nev xv 

Bitterroot  Biver,  little,  Mont ix,  x 

Bitterroot  Biver,  Mont ix 

Bitterroot  Biver,  East  Fork,  Mont.  ix 

Bitterroot  Biver,  West  Fork,  Mont.  ix 

Blackf oot-Mazsh  reservoir,  Idaho . .  xi  v 

Blackfoot  Biver,  Idaho xiv 

Blackfoot  Biver,  Big,  Mont ix 

Blackfoot  Biver,  little,  Idaho xiv 

Blackfoot  Biver,  Little,  Mont ix 

Blodgett  Creek,  Mont x 

Boar's  Nest  ditches,    East    and 

West,  Nev xv 

Boise  Biver,  Idaho xvi 

Boise  Biver,  South  Fork,  Idaho. . .  x vi 

Breitenbush  Creek,  Oreg xxn 

Brownell  ditch,  Oreg zix 

Bruneau  Biver,  Idaho,  Nev xv,  xvi 

Bruneau  Biver,  East  Fork,  Idaho,  xvi 

Buckaroo  ditch,  Idaho xvi 

Buffalo  Biver,  Wyo xin 

Bull  Bun  Biver,  Or^ xxn 

Bully  Creek,  Or^ xvn 

Bumping  Lake,  Wash xn 

Bumping  Biver,  Wash xu 

Burnt  Biver,  Oreg xvn 

Burnt  Biver,  Middle  Fork,  Oreg. .  xvn 

Burnt  Biver,  North  Fork,  Oreg . . .  xvn 

Burnt  Biver,  South  Fork,  Oreg. . .  xvn 

Butte  Creek,  Little,  Oreg xxm 

Butte  Creek,  Little,  North  Fork, 

Oreg xxm 

Butte  Creek,  Little,  South  Fork, 

Oreg xxm 

Butte  Creek,  South  Fork,  Oreg —  xxm 

CableCreek,  Oreg xix 

Cabin  Creek,  Wash xn 

Calapooya  Creek,  Or^ xxiv 

Callahan  Creek,  Mont ix 

Camas  Creek  (tributary  to  Big  Lost 

Biver),  Idaho xiv 

Camas   Creek   (tributary   to   Big 

Wood  Biver),  Idaho xv 

Camas  Creek,  Little,  Idaho xvi 

xLm 
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Camas  Creek,  Oreg xix 

Cameron  ditch,  Oreg xxiv 

Camp  Creek,  Oreg xvn 

Canyon  Creek,  Oreg xxi 

Canyon  Creek,  Wash vm 

Canyon  Creek,  Little,  Idaho zv 

Carbon  River,  Waah vn 

Cascade  canal,  Wash xn 

Cascade  River,  Wash vm 

Cassia  Creek,  Idaho xiv 

Castle  Creek,  Idaho xvi 

Catherine  Cieek,  Oreg xvm 

Cedar  Creek  (tributary  to  Big  Lost 

River),  Idaho.... xiv 

Cedar  Oeek  (tributary  to  Salmon 

Falls  Creek),  Idaho xv 

Cedar  River,  Wash vm 

Central  Oregon  canal,  Oreg xx 

Charles  Lisle  ditch,  Oreg xix 

Chehalis  River,  Wash vn 

Chelan  Lake,  Wash xi 

Chelan  River,  Wash xi 

Cherry  Creek,  Idaho xvi 

Chewack  Creek,  Wash xi 

Chiwaukum  Creek,  Wash xi 

Chiwawa  Creek,  Wash xi 

CiBpus  River,  Wash xxm 

Clackamas  River,  Oreg xxm 

C^kamas  River,  Oak  Grove  Fork, 

Oreg xxm 

Clark  Fork,  Idaho,  Mont.,  Wash...  ix 
aear   Creek    (tributary   to   Raft 

River),  Idaho ',  xiv 

Clear  Chreek   (tributary  to  Sauk 

River),  Wash vm 

Clear  Fork,  Sandy  River,  Oreg. . .  xxn 

Clear  Fork,  Wash xxm 

Clearwater  River,  Idaho xvm,  xix 

Clearwater    River,    South    Fork, 

Idaho XIX 

Cle  Elum  Lake,  Wash xn 

Cle  Elum  River,  Wash xn 

ae  Elum  River,  North  Fork,  Wash.  xn 

Coal  Creek,  Wash xxra 

Coast  Fork  of  Willamette  River, 

Oreg xxn 

Coeur  d'Alene  Lake,  Idaho x 

Coeur  d' Alene  River,  Idaho x 

Coeur  d'Alene  River,  Little  North 

Fork,  Idaho x 

Coeur  d'Alene  River,  North  Fork, 

Idaho X 

Cold  Springs  Creek,  Idaho xv 


Columbia  River,  Oreg. ,  Wash ix 

Columbia  Southern  canal,  Oreg xx 

Company  ditch,  Oreg xvm 

Congdon  canal,  Wash xn 

Cottonwood  Creek,  Idaho xn 

Cottonwood  Creek,  Big,  Idaho xr 

Cow  Creek  (tributary  to  Jordan 

Creek),  Oreg xn 

Cow  Creek  (tributary  to  Umpqua 

River),  Oreg xxrr 

Cow  Creek  (tributary  to  Willow 

Creek),  Oreg xvn 

Cow  Creek  (tributary  to  Palouse 

River),  Wash xix 

Cowlitz  River,  Wash xxm 

Crab  Creek,  Wash xi 

Crane  Creek,  Idaho xm 

Crane  ditch.  Lisle  and,  Oreg xzx 

Crescent  Creek,  Oreg xx 

Crooked  River,  Oreg xx 

Crow  Creek,  Mont x 

Daly  Creek,  Oreg xvm 

Dayville  ditch,  Oreg xn 

Deadwood  Creek,  Idaho xn 

Deschutes  River,  Oreg xx 

Deschutes  River,  East  Fork,  Or^.  xx 

Devil  Creek,  Idaho xv 

Doeewallipe  River,  Wash vn 

Dry  Creek  (tributary  to  Big  Wood 

River),  Idaho xv 

Dry   Creek   (tributary  to   Snake 

River),  Idaho xv 

Dry  Creek  (tributary  to  Mission 

Creek),  Mont x 

Duckabush  River,  Wash vn 

DungenesB  River,  Wash vn 

Eagle  Creek,  Oreg xvm 

Eagle  Creek,  West  Fork,  Oreg xvm 

East  Boar's  Nest  ditch,  Nev xv 

East  Finley  Creek ,  Mont x 

EastFcvk.  i9ee  name  of  main  stream. 
East  Fork  Inigation  District  canal, 

Oreg XXI 

Eightmile  Creek,  Idaho xvm 

EllensbuigWaterCo.'scanal,Wash.  xn 

Elliot  ditch,  Oreg xx 

Elwha  River,  Wash vn 

Entiat  River,  Wash xi 

Eugene  power  canal,  Oreg xxn 

Evans  Creek,  Oreg xxrv 

Fall  Creek,  Oreg xxn 

Fall  River,  Idaho xnr 

Pall  River,  Oreg xx 
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Page. 

Falls  Greek,  Mont...' x 

FannerB'  c&nal,  Malheur,  Oreg xvi 

Parmere'  and  Citizens'  ditch,  Oreg.  xvni 

Farmers'  mill  ditch,  Oreg xix 

Finley  Creek,  Mont x 

Finley  Creek,  East,  Mont x 

First  Creek,  Oreg xxi 

Flathead  Lake,  Mont ix 

Flathead  River,  Mont ix 

Flathead    River,    Middle    Fork, 

Mont IX 

Flathead  River,  South  Fork,  Mont.  ix 

FortHall  lower  canal,  Idaho xiv 

Fort  Hall  upper  canal,  Idaho xiv 

Foes  River,  Wash vm 

Foes  River,  East  Fork,  Wash vm 

Fowler  canal.  Wash xn 

Gellerman  A  Frohman  ditch,  Oreg.  xvn 

George  Dunn  ditch,  Oreg xxiv 

Glacier  Creek,  Wash xxm 

Gleed  Canal,-  Wash.  See  Nkches 

Canal  Co.  canal. 

Goldbuig  Creek,  Idaho xvm 

Goodrich  Creek,  Oreg xvu 

Goose  Creek,  Idaho xiv 

Goose  Creek,  Oreg xvra 

Grande  Ronde  River,  Oreg. ,  Wash,  xvin 

Grandview  canal,  Idaho xvi 

Granger  ditch,  Oreg. xvra 

Grave  Creek,  Oreg xxiv 

Green  River,  Wash vra 

Greenwater  River,  Wash vra 

Grimes  Creek,  Idaho xvi 

Hagar  Creek,  Wash xxin 

Hagar  Creek,  North  Fork,  Wash. .  xxra 

Hall  Creek,  Wash x 

Hangman  Creek,  Wash.  See  Latah 

Creek. 

Harrell  ditch,  Nev xv 

Harris  Creek,  Idaho xvn 

Hay  Creek,  Oreg. xxi 

Henrietta  mill  ditch,  Oreg xix 

Henrys  Fork,  Idaho xm,  xiv 

Hermiston  ditch,  Oreg.    See  Max- 

well  Land  &  Irrigation  Co.  ditch. 

High  Line  ditch,  Nev xv 

Hinckle  ditch,  Oreg.  See  Western 

Land  A  Irrigation  Co.  ditch. 

Hood  River,  Or^. xxi 

Hood  River,  East  Fork,  Oreg xxi 

Hood  River,  West  Fork,  Oreg xxi 

Hope  mill  ditch,  Oreg xvn 

Hurricane  Creek,  Oreg xvra 
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Icicle  Creek,  Wash xi 

Idaho  canal,  Idaho xiv 

Indian  ditch,  Mont x 

Island  ditch,  Nev xv 

Jack  Creek,  Nev xvi 

Jack  Creek,  Oreg xxi 

Jackson  Lake,  Wyo xra 

Jakes  Creek,  Nev xv 

"J.  H."  ditch,  Oreg xvn 

Jocko  River,  Mont x 

Jocko  River,  Middle  Fork,  Mont. .  x 

Jocko  River,  North  Fork,  Mont x 

Jocko  River,  South  Fork,  Mont x 

John  Day  River,  Oreg xnc 

John  Day  River,  South  Fork,  Oreg.  xix 
Johnson  Creek  (tributary  to  Cow- 
litz River),  Wash xxra. 

Johnson  Creek  (tributary  to  Okano- 
gan River),  Wash xi 

Jordan  Creek,  Oieg xvi 

Kachess  Lake,  Wash xu 

EachesB  River,  Wash xn 

Ealama  River,  Wash xxra 

Ealawa  River,  Wash vu 

Keechelus  Lake,  Wash xi 

Kennewick  canal.  Wash xra 

Kettle  River,  Wash x 

King  Hill  Creek,  Idaho xv 

Kiona  canal.  Wash xni 

Kittitas  canal.  West,  Wash xn 

Klickitat  River,  Wash xxi 

Klickitat  River,  Little,  Wash xxi 

Klickitat  River,  West  Fork,  Wash,  xxi 

Knife  Creek,  Big,  Mont x 

Kootenai  River,  Idaho-Mont. ix 

Lake.  See  significant  names. 
Lake  Creek  (tributary  to  Salmon 

River),  IdiJio xvra 

Lake  Creek  (tributary  to  Metolius 

River),  Oreg xxi 

Lake  Creek  (tributary  to  CowHtz 

River),  Wash xxra 

Lake  Fork  of  Payette  River,  Idaho,  xvn 

Lake  McDonald  outlet,  Mont ix 

Lake  Milner,  Idaho xin 

Latah  Creek,  Wash xi 

Latah  Creek,  North  Fork,  Wash. . .  xi 

Latourell  Creek,  Oreg xxi 

Lee-Polly  ditch,  Oreg xvn 

Lewis  Creek,  Oreg xx 

Lewis  River,  Wash xxra 

Lisle  A  Crane  ditch,  Oreg xix 

Lisle  ditch,  Charles,  Oreg xiz 
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Little  Appl^ate  River,  Oreg xxiv 

Little  Applegate  Biver,  East  Fork, 

Oreg XXIV 

Little  Appl^ate  Biver,  West  Fork, 

Oreg XXIV 

Little  Bitterroot  Biver,  Mont ix 

Little  Blackfoot  Biver  and  ditch, 

Mont IX 

Little  Blackfoot  Biver,  Idaho xiv 

Little  Butte  Creek,  Oreg xxra 

Little  Butte  Creek,  North  Fork, 

Oreg xxm 

Little  Butt^  Creek,  South  Fork, 

Oreg xxin 

Little  Camas  Creek,  Idaho xvi 

Little  Canyon  Creek,  Idaho x  v 

LittleCreek,  Oreg xvra 

Little  Klickitat  Biver,  Wash.. ....  xxi 

Little  Lost  Biver,  Idaho xiv 

Little  North  Fork  of  Cceur  d' Alene 

Biver,  Idaho x 

Little  Sandy  flume,  Oreg xxn 

Little  Sandy  Biver,  Or^ xxn 

Little  Spokane  Biver,  Wash. xi 

Little  White  Salmon  Biver,  Wash,  xxi 

Little  Wood  Biver,  Idaho xv 

Lochsa  Biver,  Idaho xix 

Lolo  Creek  (tributary  to  Clearwater 

Biver),  Idaho xix 

Lolo  Creek  (tributary  to  Bitterroot 

Biver),  Mont ix 

Lost  Creek,  Idaho xvn 

Lost  Creek,  Oreg xxn 

Lostine  Biver,  Oreg xvra 

Lost  Biver,  Big,  Idaho xiv 

Lost  Biver,  Little,  Idaho xiv 

Louse  Creek,  Idaho xvi 

Lower  Vineyard  ditch.  Nev xv 

Lower  Yakhna  canal.  Wash. xm 

Luckiamute  Biver,  Oreg xxn 

Luse  canal,  Oreg xxiv 

Malheur  Fanners'  canal,  Oreg xvn 

Malheur  Biver,  Oreg xvi 

Malheur  Biver,  North  Fork,  Or^. .  xvi 

Malheur  Biver,  South  Fork,  Oreg.  xvi 

Manastash  Creek,  Wash xn 

Mann  Creek,  Idaho xvn 

Marble  Creek,  Oreg xvn 

Marion  Fork  of  Santiam  Biver, 

Or^ xxn 

Marsh  Creek,  Big,  Oreg xx 

Marys  Creek,  Idaho,  Nev xvi 

Maxwell  ditdi,  Oreg xix 


Maxwell   Land   &   Irrigatlcm   Co. 

ditch,  Oreg '. xix 

McAllister's     ditch,      Or^.    See 

SquawCreek xx 

McDonald  Lake  outlet,  Mont ix 

McKay  Creek  (tributary  to  Crooked 

Biver),  Or^ xx 

McKay  Creek  (tributary  to  Uma- 
tilla Biver),  Oreg xix 

McKenzie  Biver,  Oreg xxn 

McLaughlin  ditch,  Oreg xvn 

McMullen  Creek,  Idaho xv 

Meadow  Creek,  Idaho xiv 

Methow  Biver,  Wash xi 

Metolius  Biver,  Oreg xx,  xn 

Middle  Fork.    See  name  of  main 
stream. 

Middle  Santiam  Biver,  Oreg xxn 

Mill    Creel^    (tribiftary    to     De- 
schutes Biver),    Or^...l XXI 

Mill  Creek  (tributary  to  Goodrich 

Creek),  Oreg... xvn 

Mill  Creek  (tributary  to  Grande 

Bonde),  Oreg xvm 

Mill   Creek  (tributary  to   Bogue 

Biver),  Oreg xxm 

Mill  Creek  (tributary  to  Umpqua 

Biver),  Oreg xxiv 

Mill  Creek,  Wash xix 

MiUer  Creek,  Idaho xvn 

Miller  Creek,  Wash vm 

Miller  Creek,  West  Fork,  Wash vm 

Minam  Biver,  Oreg xvra 

Milner  Lake,  Idaho xm 

Minidoka  canals,  North  and  South 

Sides,  Idaho xrv 

Mission  Creek,  Mont x 

Molalla  Biver,  Oreg xxra 

Monroe  Creek,  Idaho xvn 

Moore  Creek,  Idaho xvi 

Moses  Lake,  Wash n 

Moyie  Biver,  Idaho ix 

Moxee  Co. 's  canal.  Wash xn 

Mud  Creek,  Mont x 

Muddy  Biver,  Wash xxra 

Muddy  Biver,  Big,  Wash. xxi 

Naches     Avenue     Union    canal. 

Wash xn 

Naches  Canal  Co.'s  canal,  Wash  . .  xn 

Naches-Cowiche  canal.  Wash xn 

Naches  Biver,  Wash xn 

Nason  Creek,  Wash xi 

Nehalem  Biver,  Oreg xxir 
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Neil  Creek,  Oreg xxiv 

Neepelem  River,  Wash xi 

Nevada  ditch,  Oreg xvn 

New  Reservation  canal,  Wash xm 

Nisqually  River,  Wash vn 

Nooksack  River,  Wash. ix 

Nookeack    River,    Middle    Fork, 

Wash... IX 

Nooksack  River,North  Fork,  Wash.  ix 

North  canal,  Oreg xx 

North  Fork.    See  name  of  main 
stream. 

North  Powder  River,  Oreg xvin 

North  Santiam  River,  Oreg xxn 

North  Side  ditch,  Nev xv 

North  Side  Minidoka  canal,  Idaho,  xiv 
North    Side    Twin    Falls    canal, 

Idaho XV 

North  XJmpqua  River,  Oreg xxiv 

North  Yakima.    See  Yakima. 
Oak  Grove  Fork,  Clackamas  River, 

Oreg xxm 

Ochoco  Creek,  Oreg xx 

Odell  Creek,  Oreg xx 

Ohanapecosh  River,  Wash xxm 

Okanogan  River,  Wash xi 

Old  Reservation  canal,  Wash xm 

Old  Settlers  Slough,  Oreg xvii 

Old  Union  canal.  Wash xii 

Oregon  canal.  Central,  Oreg xx 

Oregon  Land  &  Water  Co.'s  ditch, 

Oreg XIX 

Owyhee  canal,  Oreg xvi 

Owyhee  River,  Oreg. ,  Nev x vi 

Owyhee  River,  South  Fork,  Nev. .  xvi 

Pacific  Creek,  Wyo xm 

Pacific  Light  &  Power  Co.*s  tail- 
race,  Oreg XXI 

Pahfiimeroi  River,  Idaho xviu 

Palouse  River,  Wash xix 

Payette  River,  Idaho. xvn 

Payette  River,  Lake  Fork,  Idaho,  xvn 

Payette  River,  North  Fork,  Idaho,  xvn 

Pamelia  Creek,  Oreg xxn 

Pebble  Creek,  Idaho xiv 

Pend  Oreille  Lake,  Idaho. ... ix 

Peehastin  Creek,  Wash xi 

Pilchuck  Creek,  Wash vm 

Pilot  Butte  canal,  Oreg xx 

Pine  Creek,  Oreg xvn 

Pine  Creek,  Wash xxm 

Pioneer  ditch,  Oreg xix 
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Pole  Creek,  Oreg xvn 

Portneuf  River,  Idaho xn 

Post  Creek,  Mont x 

Powder  River,  Oreg xvn 

Powder  River,  North,  Oreg xviii 

Priest  River,  Idaho x 

Prineville  tailrace,  Oreg xx 

Prospect  Creek,  Mont x 

Puyallup  River,  Wash vn 

Puzzle  Creek,  Oreg xxn 

Puzzle  Creek,  North  Fork,  Oreg.. .  xxn 

Puzzle  Creek,  South  Fork,  Oreg.. .  xxn 

Quinault  River,  Wash vn 

Racetrack  Creek,  Mont ix 

Raft  River,  Idaho xiv 

RaihxMid  Creek,  Wash xi 

Rattlesnake  Creek,  Mont ix 

Reservation  canal ,  New,  Wash xin 

Reservation  canal.  Old,  Wash xni 

Reservation  drain.  Wash xin 

Revaas  Creek,  Mont x 

Robinson  Creek,  Idaho xiv 

Rock  Creek  (tributary  to  Snake 

River),  Idaho xv 

Rock  Creek  (tributary   to   Clark 

Fork),  Mont ix 

Rock  Creek  (tributary  to  John  Day 

River),  Oreg xix 

Rock  Creek  (tributary  to  Columbia 

River),  Wash xix 

Rock  Creek  (tributary  to  Palouse 

River),  Wash xix 

Rockyf ord  Creek ,  Wash. xi 

Rogue  River,  Oreg xxm 

Rogue  River  Valley  canal,  Oreg. . .  xxm 

Row  River,  Oreg xxn 

Sage  Creek,  Idaho xvii 

St.  Joe  River,  Idaho x 

St.  Maries  River,  Idaho x 

St.  R^is  River,  Mont ix 

Salmon  Creek  (tributary  to  Pino 

Creek),  Oreg xvn 

Salmon  Creek  (tributary  to  Wil- 
lamette River),  Oreg xxn 

Salmon  Creek,  Wash xi 

Salmon  Falls  Creek,  Idaho,  Nev. .  xv 

Salmon  River,  Little  White,  Wash,  xxi 
Salmon  River  (tributary  to  Snake 

River),  Idaho.* xvm 

Salmon  River,  North  Fork,  Idaho,  xvm 
Salmon  River  (tributary  to  Sandy 

River),  Oreg xxn 
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Salmon  Biver,  White,  Wash xxi 

Salt  Creek,  Oreg xxn 

Sand  Hollow  ditch,  Oreg xvn 

Sandy  flume.  Little,  Oreg xxn 

Sandy  River,  Oreg xxi,xxn 

Sandy  River,  Clear  Fork,  Oreg.. . .  xxn 

Sandy  River.  Little,  Oreg xxii 

San  Jacinto  ditch,  Nev xv 

Sanpoil  River,  Wash xi 

Santiam  River,  Oreg xxu 

Santiam  River,  Marion  Fork,  Oreg.  xxu 

Santiam  River,  Middle,  Oreg xxn 

Santiam  River,  North,  Oreg xxu 

Santiam  River,  South,  Oreg xxn 

Satus,  Creek,  Wash xni 

Sauk  River,  Wash vni 

Sawmill  Creek,  Oreg xvu 

Schanno  canal.  Wash xii 

Selah-Moxee  canal,  Wash xu 

Selah  Valley  canal,  Wash xu 

Selway  River,  Idaho » . .  xviu 

Settlers  Slough,  Old,  Oreg xvn 

Shafer  Creek,  Idaho xvu 

Sharp  ditch,  Idaho xiv 

Sheep  Creek,  Idaho xvi 

Shitike  Creek,  Oreg xxi 

Shoshone  Creek,  Nev xv 

Siletz  River,  Oreg xxiv 

Silver  Lake  ditch,  Oreg xvui 

Simcoe  Creek,  Wash xni 

Similkameen  River,  Wash xi 

Sinlahekin  Creek,  Wash xi 

Skagit  River,  Wash vui 

Skokomish    River,    North    Fork, 

Wash vu 

Skykomish  River,  Wash vm 

Skykomish    River,    North    Fork, 

Wash VUI 

Skykomish    River,    South    Fork, 

Wash VUI 

Slate  Creek,  Oreg xxiv 

Slusher  &  Gould  ditch,  Oreg xix 

Snake  River,  Idaho,  Wash,  Wyo .  xni 

Snoqualmie  River,  Wash vm 

Snoqualmie  River,  Middle  Fork, 

Wash VUI 

Snoqualmie   River,    North  Fork, 

Wash vm 

Snoqualmie   River,    South   Fork, 

Wash vm 

Soleduck  River,  Wash. vn 

Sommercamp  Creek,  Idaho xvu 


P&fe. 
South  Fork.     See  name  of  main 

stream. 

South  Santiam  River,  Oreg xxu 

South  Side  Minidoka  canal,  Idaho  xiv 

South  Side  Twin  Falls  canal,  Idaho  xv 

South  Umpqua  River,  Oreg xxiv 

Spicer  ditch,  Oreg xxiv 

Spokane  River,  Idaho,  Wash x 

Spokane  River,  Little,  Wash xi 

Spokane   Valley    Land  &  Water 

Co.'s  canal,  Wash x 

Spring  Creek,  Idaho xvi 

Squaw    Creek    and    McAllister's 

ditch,  Oreg xx 

Squaw  Creek,  Wash xix 

Stehekin  River,  Wash xi 

Stetattle  Creek,  Wash vi:i 

Still  Creek,  Oreg xxu 

Stilaguamish  River,  South  Fork, 

Wash vm 

Stillwater  River,  Mont ix 

Stranger  Creek,  Wash x 

Streeter  ditch,  Idaho xn' 

Sutker  Creek,  Idaho xvi 

Sullivan  Creek,  Wash x 

Sullivan  Lake,  Wash x 

Sunnyside  canal,  Wash xni 

Swalley  canal,  Oreg xx 

Swan  River,  Mont ix 

Swauk  Creek,  Wash xu 

Swift  Creek,  Wash xxm 

Tableland  ditch,  Oreg xx 

Taneum  Creek,  Wash xu 

Teanaway  River,  Wash xn 

Teton  River,  Idaho xiv 

Thompson  Creek,  Oreg xxiv 

Thompson  River,  Mont x 

Thousand  Springs  Creek*,  Idaho. . .  xiv 

Three  Creek,  Idaho xvi 

Tieton  canal,  Wash xn 

Tieton  River,  Wash xn 

Tieton  River,  North  Fork,  Wash. .  xu 

Timber  Creek,  Idaho x\an 

Timber  Creek,  West  Fork,  Idaho. .  xvm 

Tokul  Creek,  Wash vm 

Topons  Creek,  Idaho xiv 

Toppenish  Creek,  Wash., xin 

Toutle  River,  Wash xxm 

Trapper  Creek,  Idaho xiv 

Trout  Creek,  Nev xv 

Trout  Creek,  Oreg xxi 

Trout  Creek,  Wash xxi 
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Tucannon  River,  Wash xix 

Tumalo  Creek,  Greg xx 

Tumalo  feed  canal,  Orcg xx 

Twin    Falls    canal,    North    Side, 

Idaho XV 

Twin    Falls    canal,    South    Side, 

Idaho XV 

Twiep  River,  Wash xi 

Tygh  Creek,  Oreg xxi 

Umatilla  River,  Oreg xix 

Umatilla  River,  North  Fork,  Oreg.  xix 

Umpqua  River,  Oreg xxiv 

Umpqua  River,  North,  Oreg xxiv 

Umpqua  River,  South,  Oreg xxiv 

Upper  Vineyard  ditch,  Nev xv 

Valley  Creek  (tributary  to  Jocko 

River),  Mont x 

Valley  Creek  (tributary  to  Salmon 

River),  Idaho xvra 

Vinee  ditch,  Oreg xvi 

Vineyard  ditch,  Lower,  Nev xv 

Vineyard  ditch,  Upper,  Nev xv 

Wagner  Creek,  Oreg xxiv 

Walla  Walla  River,  Oreg.,  Wash. .  xix 
Walla  Walla  River,  South  Fork, 

Oreg XIX 

Wallowa  Lake,  Oreg xvui 

Wallowa  River,  Oreg xvni 

Wapatox  canal,  Wash xn 

Warm  River,  Idaho xiv 

Warm  Springs  River,  Oreg xxi 

Weiser  River,  Idaho xvn 

Weiser  River,  Middle  Fork,  Idaho .  xvn 

Weiser  River,  West  Fork,  Idaho . . .  xvn 

Wenas  Creek,  Wash xii 

Wenatchee  River,  Wash •  xi 

Wenatchee  Valley  canal ,  Wash xi 

West  Boar's  Nest  ditch,  Nev xv 

Western  Land   &  Irrigation  Co.'s 

ditch,  Oreg xix 

West  Fork.  See  name  of  main  stream. 

West  Kittitas  canal.  Wash xn 

Whatcom  Creek,  Wash vin 

Whatcom  Lake,  Wash vni 

Whitechuck  River,  Wash vm 

Whitefish  River,  Mont ix 

White   River   (tributary   to   Des- 
chutes River),  Oreg XXI 


Pag«. 
White  River  (tributary  to  Puget 

Soimd),  Wash vn-vni 

White  River  (tributary  to  Wenat- 
chee River),  Wash XI 

White  River  flume,  Wash vm 

White  Salmon  River,  Wash xxi 

White  Salmon  River,  Little ,  Wash .  xxi 
Whitewater   Creek    (tributary   to 

Santiam  River),  Oreg xxii 

Whitewater   River    (tributary   to 

Metolius  River),  Oreg xxi 

Willamette  River,  Oreg xxii 

Willamette    River,    Coast    Fork, 

Oreg XXII 

Willamette  River,  Middle  Fork, 

Oreg xxn 

Willamette  River,  North  Fork  of 

Middle  Fork,  Oreg xxn 

Willow  Creek  (tributary  to  Snake 

River),  Idaho xiv 

Willow  Creek  (tributary  to  Salmon 

Falls  Creek),  Nev xv 

Willow  Creek  (tributary  to  Colum- 
bia River),  Oreg XIX 

Willow  Creek  (tributary  to  Mal- 
heur River),  Oreg xvn 

Willow  Creek  (tributary  to  Powder 

River),  i^reg xvin 

Wilson  &  Co.'s  ditch,  Oreg xix 

Wilson  Creek,  Wash xn 

Wilson  ditch,  Oreg xvi 

Wilson  River,  Oreg xxiv 

Wilson  River,  North  Fork,  Oreg...  xxiv 

Wimer  canal,  Oreg xx 

Wolf  Creek,  Oreg xvin 

Wood  River,  Big,  Idaho xv 

Wood  River,  Little,  Idaho xv 

Wood  Slough,  Big,  Idaho xv 

Yaak  River,  Mont ix 

Yakima  canal,  Lower,  Wash xni 

Yakima  mill  waste.  Wash xn 

Yakima  power  canal.  Wash xn 

Yakima  power  waste,  Wash xii 

Yakima  River,  Wash xi,  xn 

Yakima  Valley  canal.  Wash. 

Yamhill  River,  Oreg xxn 

Yamhill  River,  South  Fork,  Oreg . .  xxn 
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